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of  the 

letter  from  the  Secretary  of  War  relative 
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good],  ID  answer  to  House  resolution . . 


East  TcDnewee  ITniversilj,  letter  irom  the  Secretary  of  War 
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Estimates  of  appropriations,  letter  from  the  Secretary  of  the 
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KuDcee,  aontial  report  of  the  Secretary  of  the  Treasury  ot 
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Plarida,  letter   from  the  Secretary  of  War  transmVtting  exi 

froiji  the  report  of  the  Inspector- General  of  au  in- 
spection of  the  militaiT-post  of  Kev  West 

tnilitia,  letter  from  the  Secretary  of  War  relative 
detailed  statement  of  the  amount  of  money  expended 

in  payment  of  the 

tingn  affiurs,  papers  transmitted  with  (be  aaDual  mess^e 

of  the  President,  in  relation  to 

index  of  the  above 

F*n  Oiiffin,  letter  from  the  Secretary  of  War  relative  to  an 
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letter  from  the   Secretary  of  the  Interior  on  the 

same  subject 
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on  tbe  improvement  of  Monroe  Harbor,  Michigan,  and  Ash- 
tabula Harbor,  Ohio 

Harper's  Fetrr,  letter  from  the  Secretary  of  War  relative  to 
the  bill  for  the  adjustment  of  the  claims  of  the  Oovemment 

upoa  the  purchaserB  of  property  at 

Heberer,  Jobn,  letter  from  tbe  Secretary  of  War  relative  to  the 

_claim  of ■ 

pital  and  Medical  Department,  letter  from  the  Secretary  of 
ir  relative  to  tbe  transferor  an  appropriatiou for  the 


Vk'lr 
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Immigration,  letter  from  the  Secretary  of  the  Treasury  relative  ' 

(o  transterrini;  the  duty  of  making  an  annual  report  of ' 

Indiaii  Affair),  report  of  Ibe  Commissioner  of ' 

council,  letter  from  the  Secretary  of  the  Intetior  relative  I 
to  an  appropriation  for  the  expeoseH  of  holding  a  j 

service,  letter  from  the  Secretary  of  the  Interior   Irans-  I 
mitting  estimate  of  appropriation  required  for  tbe ' 

Territory,  letter  from  the  Secretary  of  Ibe  Interior  trans- 
mittiog  protest  of  the  governor  of  the  Chickasaw 
Nation  against  the  opening  of  the.  to  white  settle-  1 

war  claims,  letter  from  the  Serretary  of  War  relative  ' 
to  the,  of  the  Territory  of  Utoh 

Indians,  letter  from  the  Secretary  of  the  Treasury  relati' 
tbe  claim  of  tbe  Choctaw,  ki 
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I,  letter  from  the  Secretary  of  the  TreasaTj  relative  t 
•n  appropriation  for  certain  Indian  depredaUoa 

letter  from  the  Secretaij  of  the  Interior  IranBmitling 
copy  of  an  agreement  with  Siaaeton  and  Wahpeton 

bamda  of  Winnebago . 

letter  from  the  Secretarj  of  the  Interior  tranamitling 
copy  of  aiticlei  of  convention  concluded  with  f"  ~ 

■bone  and  Bannock  tribea  of 

lelter  from  the  Secretary  of  the  Interior  rdatire  ti 
appropriation  for  the  remoTal  of  stray  bands   of 
Winnebani 

letter  from  tbe  Seeretaij  of  the  Interior  relative  to  the 
release  of  laails  ceded  to  the  Cheyenne  and  Arapaho. 

letter  from  the  Secretatr  of  the  Interior  relative  to  a 
recent  mrrey  of  the  line  dividing  the  Creek  ceded 
laads  upon  which  the  Sac  and  toi  and  Suminole, 
have  teaervationa 

letter  from  the  Secreiarj  of  the  Inteilor  relative  to  the 
disposition  of  the  Ottawa  Indian  tmat-fnnd  bonds.. 

letter  from  the  Secretary  of  the  Interior  relative 
claimB  for  depredatioui  by  Kiowa  and  Arapaho, 
the  18th  July,  1864 ___ 

letter  from  the  Secretary  of  the  Interior  relative  to  the 
Tetentiott  of  Kickapoo  money  aa  a  trnst  fnnd  . . 

leiter  from  the  Secretary  of  the  Interior  relative  ti 
appropriation  for  tbe  anrvey  of  honndaries  of  Indian 
teaerrationa 

letter  from  the  Secretary  of  the  Interior  Cranamit 
uliclea  of  agreement  with  the  Wicbitas  and  other 
affiUsled  tribes  of 

letter  from  the  6ecret«fj  of  the  Interior  relative  tc 
condition  of  the  Pi-Ute 

letter  from  the  Secretary  of  the  Interior  transmit  _ 
draaght  of  a  bill  to  enable  the  nnited  bands  of 
Swan  Creek  and  Black  River  Chippewag  aud  Man- 
see  or  Chriatian.  to  become  citiiena 

letter  from  tbe  Secretary  of  tbe  Interior  relative  t 
Cboctaw  Indian  claims 

lelter  from  Ibe  Secretary  of  tbe  Interior  iranamitting 
dranvht  of  a  bill  amendatory  of  an  act  for  tbe  relief 
of,  of  the  Korlhem  snperintsDdency 

letter  from  the  Secretary  of  the  Interior  trtuismittiDg 
■D  estimate  of  appropriation  to  provide  for  subslsl- 
ence,  AcfOTKansaa 

lelter  from  the  Secretary  of  the  Interior  relative  to  oi 
appropriKtion  in  aid  of  the,  of  the  Central  aaperin- 
lendency 

letter  from  the  Secretary  of  tbe  Interior  relative  lo  an 
appropriation  for  eipense  of  appraisal  and  sale  of 
tbe  Kansas  Indian  lands 

letter  from  the  Secr«lary  of  the  Interior  relative  to 
certain  neroliationa  with  tbe  Ute.  in  Colorado 

lelter  from  the  Secretary  of  the  Interior  relative  to  the 
location,  condition,  A.C.,  of  the  T^ton  Sioux. . 


lager 


letter  from  (be  Secretary  of  the  Interior  transmitting  ' 
estimate  of  an  appropriation  for  the  purchase  of  one  ! 
township  of  land  in  White  Eartb  reaervation  for 
the  use  of  the  Pembina  band  of  Chippewa ! 

ctler  from  the  Secretary  of  tbe  Interior  relative  to  an  | 
•pptopriatioQ   for   collecting    and    aubaiating  tbe  I 


kGoo^^lc 


,  letter  from  tbe  Secratiu?  of  tbe  Interior  relative  t< 

appropnitioQ  to  meet  iDdebtedoeas  contracled  bj  tbe 

agtot  of  the  Arickaree,  GroE  Vaotro,  and  MandaD  .. 

letter  from  tbe  Secretary  of  the  Inteiior  relative  to  an 

appropriation  to  pay  the  Oaage,  tbe  anonal  iiitereat  of 

ir  from  tbe  Serielaryof  the  Interior  relative  to  an 

appropriation  for  removal  of  Snake  or  Pi-Ute 

letter  from  the  Secretary  of  tbe  Interior  relative  to  an 
appropriation  for  the  relief  of  tbe  Miasissippi  Cbip- 

'-"n  from  Ibe  Secretary  of  tbe  Interior  relative  to  the  ; 

tmoval  of  the  Great  and  Little  Owf^e 

Br  from  the  Secretary  of  the  Interior  transmitting  ' 
i  memorial  of  the  leKislature  of  Dakota,  praying  for  i 

the  removal  of  the  Pembina  band  of  Chippewa , 

tter  from  the  Secretory  of  tbe  Interior  relative  to  tba  l 
couditioD  of  (he  Uiami,  and  tbe  rigbtf  of  settlers  on 

their  lands 

tier  from  the  Secretary  of  War  relative  to  the  pres-  I 
eat  difficniliea  with  the  Modoc 1 

letter  from  tbe  Secretary  of  the  Interior  relative  to  a  i 
deficiency  io  the  appropriation  for  the  subsistence  of 

'  tbe  Sioui 

ir  from  the  Secretary  of  the  Interior  transmitting 
dranghlora  billforantboritytonseiheiineipend^ 
balance  of  appropriatiaos  for  subsistence  of  tbe 

letter  from  the  Secretary  of  the  Interior   relaUve  to  I 
Honee  bill  3099,  for  the  relief  of  tbe  Alabama,  Coo- 

shatta,  and  Muscogee  tribes  of,  in  Texas ] 

Insane,  annual  report  of  tbe  surgeon  in  charge  of  tbe  Govern-  I 

meat  Hospital  tor  the j 

Interior  Department,  letter  from  the  Acting  Secretary  of  the  In-  I 
terior  relative  to  an  increase  of  clerical 

force  in  the 

letter  from  tbe  Secretary  of  tbe  Interior 
transmitliog  questions  propounded  by 
civil-service   examiners  to  candidates 

for  appointment  in ' 

letter  from  tbe  Secretaiy  of  tbe  Interior,  ] 
0  appointments  made  daring  ; 


relalivi 


9  I I     a05 


the  year  187a  ii  

Interior,  Secretaiy  of,  annual  report  of  the . 

Papers  accompanying  the  above: 
Annnal  report  of  the  Commlssiouer  of  the  General  Land- 
Office I 

Annual  report  of  the  CommiBsioner  of  Pensions ! 

Annual  report  of  the  Commiseiooer  of  Inilian  Aifairs I 

Annnal  report  of  tbe  Architect  of  the  Capitol  Eileusion. . . ' 
Annual  report  of  the  piesident  of  the  Columbia  InstituUon 

for  Deaf  and  Dnmha - 

Heport  of  the  soperinlendent  of  tbe  Government  Hospital  , 

for  the  Insane | 

Reportofthesnrgeon-in-chiefof  tbe  Columbia  Hospital  for* 

Women ,.l 

Annnal  report  of  the  board  of  police  commissioners ..' 

Interior,  Secretary  of,  communicatus  relative  to  maps  to  illus- 
trate the  volumes  of  tbe  Ninth  Census.  | 
transmits  copy  of  an  aj^reement  with  8is- 
setonandWahpetoubandsofWinne.  , 

bago  Indians i 

transmits  copy  of  articles  of  convention  | 
concluded  with  Shoshone  and  Ban-  I 
nock  tribes  of  IndiaoH 


u,j-,.p:ibyGoogle 
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relative  to  an  ftppiopria^ 
lion  for  mgLDB  to  illnatrate  the  volumei 
of  the  Ninlb  Census 

commnnicatas  relative  to  the  itnlus  o: 
militani  reservatioa  Ifo.  7,  opposite 
Mare  uX&dA,  California 

commnnicate*  relative  to  an  appropt 
lion  for  the  salary  of  the  malroD  of  the 
school  at  the  Fatcnee  Indian  agencj 

transmits  eitimala  of  amonat  required 
for  deGciencieB  in  the  surveying  aer- 

clerical  force  in  his  Department 

conrninnicatra  rrlative  to  the  affairs  of 

the  Ottawa  UoiTenity  in  Kansas 
commnnicates  relative  to  an  appropria- 
tion for  removal  of  stray  bands  of  Win- 
nebago Indiaiis 

comninnicBlcs  relative  to  the  .... 
lands  ceded  to  llie  Chef  enne  and  Ara- 

cominuDiCBlei  relative  to  recent  survey 
of  the  line  dividiof;  the  Creek  ceded 
lands  upon  which  the  Sac  and  Fox  and 
Seminole  Indians  have  reHervations  - 

eommnnicates  relative  to  the  Ottawa  In- 
dian trust- fund  bonds- ----- - 

letter  from  the.  relative  to  an  appropria- 
tion for  the  extension  of  tbe  public 
^oands  snrroandiD);  tbe  Capitol 

communicates  relative  to  an  additional 
appropriation  far  the  purchase  of  tbe 
squares  Noe.  6«7  and  668,  in  Wash- 
ington City 

communicates  relative  to  an  appropria- 
tion for  maps  and  charts  for  illustrat- 
ing the  geological  survey  of  tbe  Ter- 

relative  to  same  subject- 
relative  to  an  appropria- 
tion for  the  expenses  of  holding  a  gen- 
eral Indian  council 

commuuicates  relative  to  claims  for  dep- 
redations by  Kiowa  and  Arapaho  In- 
dians on  tbe  liJth  of  July,  imi 

communicatea  relative  to  an  appropria- 
tion for  the  survey  of  boundanet  of  In- 
dian reservations 

communicatee  relative  to  the  relentioD 
of  Kickapoo  money  as  a  trust-fnnd.. 

traDsmllfl  articles  of  agreement  with  the 
Wichitas  and  other  affiliated  tribes  of 
Indians 

communicates  relative  to  the  condition 
of  the  Pi- Ute  Indians 

transmits  draught  of  a  bill  to  enable  the 
united  bands  of  Swan  Creek  and 
Black  River  Chippewas  and  Muusee 
or  Christian  Indians  to  become  citizens 

communicates  relative  to  private  land 
claim  No.  63,  known  as  the  "  town  of 
Cieueqiiilla,"  in  the  name  of  Joa6 
Saocbex  et  at 
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Interior,  Secretary  of,  commDDicatM  rslktive  to  Choctaw  In- 
dian cluma ...-- 

tiaDsmita  diauglit  of  •  bill  ameadalor; 
of  an  act  for  tbo  relief  of  Indiaoa  of 
tbe  Nortb«ni  saperiii  tendency 

IiauEinils  an  estimaM  of  appropriatioD 
for  BabsisteDce,  &c.,  of  Kansas  Id- 

tniDBinits  a  petition  prayinj;  for  autbor- 
itj  to  erect  a  bridee  acrosa  tbe  Red 
RiTOr,  in  tbe  Cbichaaaw  conutiy 

commQuicatei  relative  to  an  appiopria- 
tioD  for  the  constmction  of  a  iraroD- 
road  from  Red  LakeCtoMiDg  to  Red 
Lake  ageac;,  Hinnesola 

Iransmits  an  estimate  of  bd  appropria- 

ay  tbe  eipenne*  of. ' " " ' 

Chippeira  laads  io 


commDnieates  relative  to 
tion  in  aid  of  tbe  ludiai 
tr«l  BuperiQ  tendency 

communicates  relative  to  an  appropria- 
tion to  defray  tbe  expensea  of  appraisal 
and  sale  of  certain  lands  in  ■■-'--'  - 

communicate*  relative  to  an  appropria- 
tion for  Temoval  of  the  Cheyenne  R" 
eragency ." 

communicatei  relative  to  the  claim 
HnftoWedales 

commanicates  relative  to  an  appropria- 
tion to  defray  tbe  expenws  of  the  ap- 
tiraisAl  and  sale  of  tbe  Kansas  Indian 
iTidi 

commanicates  relative  to  the  claim  of 
Charles  Autol>ees 

commanicates  relative  to  certain  neg 
tialions  with  the  Ute  Indians  in  Col 

commanicates  relative  to  tbe  claim 
tbe  Walnut  Grove  Uining  Company, 
of  Ariiona 

communicates  relative  to  the  condition, 
location,  &c.|  of  tbe  Teton-Sioux  In- 

Gommnnicates  relative  to  the  expens 
removing  the  Otter  Tail  band  of  Pil- 
lager Indians 

transmits  an  estimate  of  appropriatioi 
for  tbe  pnrchaee  of  one  township  o 
land  in  tlie  White  Earth  rtseivalion, 
fur  nse  of  the  Pembina  band  of  Chip- 
pewa Indians 

commnnicatea  relative  to  an  appropria- 
tion for  collecting  and  gubsisLin);  the 
Apache  Indians 

transmits  reports  of  the  surveyor- general 
of  New  Mexico  on  private  land  claims. 

communicates  relative  to  payment  of 
persons  osslstin);  in  making  appraise- 
ment of  squares  in  Washington I 

communicates  relative  to  an  appropria-  I 
tion  to  meet  indebtedness  contracted  '■ 
by  the  agent  of  tbe  Arickaiee,  Ore* 


Ventre,  and  Handau  Indiaai.. 
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166 
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183 
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307 
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338 
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eommunicatea  reUtiTe  to  an  sppropria- 
tion  for  a,  msp  for  the  American  de- 
partment of  the  VieriM  eiposiiion.... 

tmumlti  pioteet  of  the  governor  of  tbe 
Cbickuaw  Nation  against  tbe  open- 
ing of  the  Indian  Territory  to  while 

comnmnicatei  relatiTe  to  an  appropria- 
tion to  pay  inlereat  to  the  Osage  In- 

by  ciyil  lerrice  eiaminen  to  candi- 
dalu  for  appointment  in  hia  deport- 

comninnicatei  ralative  to  an  appropria- 
tion for  removal  of  the  Snake  or  Pi- 

commnnicalei  relative  to  an  appropria- 
UOB  for  the  completion  of  the  Colnm- 

eommnoicatea  relative  to  an  appropria- 
tion for  continning  tbe  geological  anr- 

tion  for  the  relief  of  the  UiMiwippi 

of  Dakota,  praying  for  tbe  removal  of 
the  Pembiu  banS  of  Chippewa  In- 

commnnicates  relative  to  the  condition 
of  the  Ujami  Indians,  and  the  rights 

commnnicalea  relative  to  the  present 
difficnme*  with  the  Modoc  Indians. .. 

traiumila  Mtimata  of  appropriations  re- 
quired for  the  incidental  expenses  of 

Chickasaw  Hation  for  the  adoption  of 

coDuniuiIcalea  relative  to  tbe  restoration 

to  uaAet  of  cei  tain  Unds  in  Michigan 

truiiiniU  draught  of  a  bill  for  autbonty 

Jo««  A.Bacaan<IItomaldoBaea.... 

.oogle 


Interior,  Becretaiy  of,  commntiltBtefi  relntlve  to  tbe  cl^m  of 

Probst  &•  Kirchner 

commDuicBtM  reUtive  to  the  cl^m  of 

Sett  E.W»rd 

conimQDicatei  relative M  Home  bill  3099, 
for  Ihe  relief  of  tbe  Alabama,  C ooehat- 
ta,  and  Muscogee  tribesofludiaiu 

Teiai 

comnmnieates  relative  to  the  clain 

Cbristopber  Weiduei 

recommends  aD  sppiopriatioo  for  vofpa- 

roads  to  Yelloniilone  national  park- .. 

Internal  leTenue,  Bontiiil  report  of  the  CommisBioner  of... 

index  of  tbe  above 

IstbtnnB  of  Panama,  letter  from  the  Secretary  of  War  relative 
to  freighu  via  tbe 

J. 

Jnasen,  Edmnnd,  message  of  the  President  of  the  United  State*, 
transmitting  hU  objection  to  slEning  House 
bill  No.  2391 ,  for  the  relief  of 


Land-Office,  annual  report  of  the  CommisBionsr  of  Ihe  General. 

Load,  letter  fiom  the  Secretory  of  War  transmitting  draught 

of  a  bill  to  confirm  the  purchase  by  tbe  executive  depart- 

tnent  of  a  certain  tract  of,  at  Omaha,  Nebraska 

Lands,  letter  bom  the  Secretary  of  the  Interior  relative  to  an 
appropriation  to  defray  tbe  expenses  of  appraisal  ai 

sale  or  certain,  in  Nebraska ^ 

letter  from  the  Secretory  of  the  Interior  relative  to  an 
■ppropriation  to  defrav  tbe  expenses  of  appraisal  and 

sale  of  tbe  Kansas  Indian 

letter  Irom  the  Secretary  of  Ibe  Interior  relative  to 

restoration  to  market  of  certtun,  in  Michigan 

Legal-tender  notes,  letter  from  the  Secretary  of  the  Treasury 

transmitliug  information  relative  to  the  iucrBosed  issne  of 

Letters,   letter  from  tbe  Post  master-General  relative  to 

niunber  of,  Btinuallr  transmitted  since  1820,  with  ratii 

postage  each  year,  ic 

Leveea  of  the  Mississippi,  letter  from  tbe  Secretary  of  War 
relative  to  bill  of  the  Hoase  No.  3419,  to  aid  in  the  rebuild. 

ingof  the 

Light-house  and  bnoyoge  property,  letter  from  the  Secretory 

of  tbe  Tieasuiy  transmitting  dranght  of  a  bill  to  protect  the. 

Louisiana,  message  from  the  I'nwideut  of  the  United  States  in 

onsirer  to  resolation  of  the  House  relative  to  the  condition 

of  affairs  in 

M. 

Hodden,  Cborles  B.,  letter  from  the  Secretary  of  War  relative 
to  tbe  claim  of 

Hoit-contractort,  letter  from  the  Poslmaster-Qeneral  trans- 
■uittinc  report  of  fines  imposed  upon  and  dednctlona  made 
from  the  pay  of 

M^ls,  letter  from  the  Postmaster-General  relative  to  the  cost 
of  transportation  of  the,  on  tbe  Union  PociSc  Kaitroad.. 
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1  lafi 

lUrine   hospital,   letter  from  the  Secretory  of  the  Trwwury 
tTuamitting  draDght  of  a  bill  for  the  purchase  ofa  site  for 

Uuiae  boapit&l.  New  Orleara,  letter  from  the  Secretary  of  the 
Uuine  h^ital   serrice,   annual   repoH   of   Ibe    BOperrutog 



185 

131 
131 

211 

«ui«   hospital   service,    letter   from  the   Secretary  of   Ibe 

Uunm  at  Pawnee  Indian  Bgency,  letter  from  the  Secretary 
0*  the  Interior  relatire  lo  an  anpiopriation  for  the  ealftty  of 

Mtyland,  letter  from  the  Secretary  of  War  relative  to  the 

i ,« 

ItcCullah,   Jamea  A.,  message  from   the  President  of   the 
Uutea   States,  relamiug  with   his  objections  bill  for  the 

...... 

194 
115 

172 

236 
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64 

«. 

133 

100 

213 

210 

114 
184 
164 

136 
191 
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HcKinner,   Chirlw   j.,  letter   fiom  the   Secretary   of   War 

llcUoKhlin,  John  and  William  Sooth.  1«tter  from  the  Secre- 

Medical  department,  letter  from  the  Secretary  of  War  relative 

Ifeoiplu*  and  tickshuri;^  Bailroad  Company,  letter  from  the 
SecKtMj  of  War  relative  to  House  bill  3UI3  granting  right 

oomtmction  of  a  canal  aronnil  the  falls  of  tbe 

the  reetoration  to  market  of  certain  lands  in 

IClilaiy  convicts,  letter  from  the  Secretary  of  War  relalJTB  lo 
an  ajiprnpriatioil  for  oatatanding  claims  for  care  and  main- 

KTJtary  port,  letter  from  the  Secretary  of  War  transmitting 
sa  extract  from  the  report  of  the  Inspector-General  of  an 

Kitaij  posta,  letter  frooi  tbe  SeeieUry  of  War  relative  to  an 
iVtnpriation  for  the  establishment  of,    on   the  Northern 

Mat*  Bid  iniiiiDg  statistics,  letter  from  the  Secretary  of  the 
Tawary  tmosmitting  report  of  Professor  Kayinond  on,  weet 

Itjmai,  leUer  from  the  Secretary  of  War  relative  to  the 

theenctionofapnblic  building  at  Soiat  Joseph.. 
MoBtwa  Indian  w»r  claims,  letter  from  the  Secretary  of  War 

N. 

relative    to  clerks  and   employes  ap- 
pointed io,  daring  the  year  1S73 

letter  from  tbe  Secretary   of  the  Navy 

In  the 

ogle 


'Svrj,  SecreUiT  of  Iho,  umaal  report  of 

commDiiicales  relative  to  the  amotiat 
paid  for  freif;bt  on  materiats,  tools, 

&c.,dQriDg  IBTOand  1871 

communicBles  relative   to  clerki  and 
employee  appointed  in  hia  Deptrt- 

menl  during  tbe  year  lt!7*2 

eommuDicates  relative  to  civil-tervice 

qae^lioDB  in  use  Id  hia  Dapaitment.. 

letter  from,  relative  to  Houm  bill  No. 

3400,  to  regfniate  the  grade  of  certain 

officers  in  the 

traiiBmita  list  of  civil  emploj^s  in  hia 

Departmrnt 

Nebraska,  leltet  from  the  Secretary  of  tbe  Interior  relative  to 
an  appropriiLion  lo  defray  the  expenses  of  ap- 

prtiaal  and  aale  of  certain  lands  in 

letter  from  the  Secretary  of  War  trftnamittinir 
draaght  of  a  bill  to  confinn  the  purchase  by  the 
eiecative  department  of  a  certain  piece  of  land 

at  Omaha 

IfegToei  of  the  Chickasaw  Nation,  letter  from  the  Secretary  of 
tbe  Interior  transmittiag  an  act  iHUseU  by  the  iegislatar      ' 

the  Chickasaw  Nation  to  adopt  the 

Newman,  William  H.,Bnd  L.  A.  Van  Hoofman,  tetter  from 

the  Secretaiy  of  War  relative  to  tbe  claims  of 

New  Mexico,  letter  from  the  Secretary  of  tbe  Interior  trani- 

mitline  reports  on  private  land-claims  in 

New  York,  letter  from  tbe  Secretary  of  tbe  Treaaury  relative 
to  the  saspension  of  work  on  the  new  poit-ofBce 

bnilding  in  tbe  city  of. 

letter  from  the  Secretary  of  the  Treaanry  transmit- 
ting dranght  of  a  bill  for  the  purchase  of  a  site 

for  a  marine  hospital  near  the  port  of 

letter  from  the  Secretary  of  War  relative  to  the 

sDrvey  of  Bear  Creek  Harbor.  Lake  Ontario  . . . , 

New   Yorker  Democrat,   letter   from   the  Secretary   of   War 

relative  to  the  claim  of  the 

letter   from  the  Secretary  of  War 

relative  to  the  claim  of  the 

Niffhl-signals,  letter  from  the  Secretary  of  tbe  Treasury  relative 

to,  in  the  mercantile  marine ■ 

North  Carolina,  letter  from  the  Secretary  of  War  relative  fa 
the  improvement  of  the  entrance  to  Cape  Fear  River 


Officer*  in  tbe  Navy,  letter  from  the  Secretary  of  the  Navy 
relative  to  bill  of  the  Home  No.  3400,  to  regulate  and 
Mtabliih  tbe  grade  of  certain 

Ohio,  letter  from  the  Secretory  of  War  relative  to  the  harbor 

of  Toledo 

letter  from  the  same  on  same  sobject 

Ordnanoa  and  ordnance  stores,  letter  from  the  Secretary  of 
War  relative  to  the  indebledueas  of  tbe  Slate  of  MiB»-  - 
for,  iatned  to  said  Stale 

P. 


tary  of  War  relative  U 
appropriation  to  meet  outstanding  claims  for  care  and  m 

tenanceof  militaiy  convicts  in  State 

Penitentiary,  letter  (ram  tbe  Secretary  of  War  rehaive  to  tbe 
taking  down  and  removal  of  tbe  old,  in  Washington  arsBDal 
grODods 
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■     1 1 

9  i 1     192  ! 

Port-Offie*  DBpartmect,  leHer   from    the    PoatniMter- General 
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24 
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39 
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live  to  ciTil-service  quealiouB  in  use 

Prait,  B.  H.,  li«Mt«n«iil,  Miet  from  ibe  Hecretary  of  Wat  rela- 

PrcudcDioftlieUDttedStatra,  aDDualmeeMgeof  the 

BynoplicaL  Vwt  oF  papers  Hani- 

mltled  with  the  above 

tnOBmiU  report  of  tbe  pieBideDt 
of  the  United  Statu  wnten- 

27 

^^^                       commnnicates  relative  to  com- 
jtfjHBfc.                      pensation  to  cooaular  ogentg 
aC^^^M                   "*'  ex^Bordinarr  servicag 

^  ^Sff^                   consular  and  diplomatic  lys- 

■      -V                     tennoftheUnitedSlatei.... 

transmit!  the  report  of  the  coro- 

miaeioners  for  inqmring  into 

depredations  on  the  froatlers 

transmits  his  objection  to  bill  of 
the  House  No.  2291,  for  the 
relief  of  Edmund  Jmmu.... 

mpsjs^  from  the,  in  aoawer  to 
resolution  of  the  Hoose  rela- 
tive to  the  condition  of  afiiiiri 

mpsiage  from  tbe,  vetoiof;  bill 
oFthe  House,  Ko.  630,  relalinir 
to  new  trials  in  the  Court  of 

transmits  the  report  of  coDsular 
messajte  from  the,   relative  to 

his  objections  bill  ofthaflonse 
for  the  Mlief  of  James   A. 
UeCallah 

L.,j-,.KlbyG00glc 


Prerident  of  the  United  Stslei.  meaia^  from  the,  tr&DamittiQfr  ' 
■  letter  Trom  th«  Secretary  of 
Stale  relative  to  the  claim  of  1 

Bemfaard  Bernstein 

tneuage  from  the,  calliog  atteo- 
tian  of  CoDRress  lo  a  former 
message  lelalive  to  the  fish- 

iTate  laod  claim,  letter  from  the  Secretary  of  the  Interior 
relative  to  the,  Nu.  62,  known  as  the  "  town  of  Cienequilla, " 

in  the  nsDie  of  Joe^  Sanchei  it  al 

Private  Isnd  ctftims,  letter  from  the  Secretary  of  tiie  Interior 
trangmitting  reports  of  the  surveyor-general  of  New  Mei- 

Probst  and  Kirchner,  letter  fiom  the  Secretary  of  the  Inlerior 

relative  to  the  claim  of 

Providence  Hospital,  letter  from  the  Secretary  of  War  trans- 
mittine  a  report  of  tlie  Snrgeon-Genersl  of  the  Army  on  the 
expenditure  of  the  appropriation  of  $30,000  fur  the  comple- 

Uon  of  the 

Public  building',  letter  from  the  Secretary  of  the  Treasury  in 
answer  to  reaolution  of  the  House  relative 
to  a,  for  a  post-office  at  Pawtucket,  Rhode 

Island ..'. 

letter  from  the  Secretary  of  llie  Treasury  rela- 
tive to  tbe  snspension  of  work  on  the  new 
it-office   building   in    the  city  of   New 


Vork. 


I,  at  Saint  Joseph, 


Public  debt,  letter  from  the  Secretary  of  the  TrpMnrj  relative 
to  the  aRglegate  omouut  paid  on  the,  since  March  4,  Idtil... 
Public  gronnds,  letter  from  the  Secretary  of  the  Interior  rela- 
tive to  ■□  appropriation  for'the  extension  of  the,  surrounding 

the  Capitol 

Public  money,  letter  from  tbe  Secretary  of  llie  Treasury  trans- 
milting  draught  of  a  bill  to  regulate  and  secure  tbe  safe 

keeping  of 

Public  property,  letter  from  the  Secretary  of  Slate  transmitting 

inventory  of,  in  his  Department 

letter  from  the  Commissioner  ol  Agricnlture 
transmitting  list  of  articles  of,  purchased 
and  disposed  of  by  bis  Department  since 

lost  inventory 

letter  from  the  Secretary  of  War  transmitting 
inventory  of,  in  tbe  Bureaus  of  his  De- 

PnrcfaaH  of  square*  in  Washington  City,  letter  from  tbe  Secre- 
tary of  the  Interior  relative  to  an  additional  appropriation  to 
complete  tbe,  Nob.  687  and  668 


Qnartermaster-Generars  Office,  letter  from  the  Secretary  of 
War  relaUve  to  the  contingent  expenses  of  tbe 

Quartermaster's  Department,  letter  from  the  Secretary  of  War 
relative  to  the  enlisted  men  and  dvilians  employed  in  tbe 


Baymond,  Professor,  letter  from  the  Secretary  of  theTreasary 
transmitting  report  of  Professor  Raymond  on  mines  and 
mining  statistics  west  of  the  Rocky  Mountains 
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Stales  of  the,   Ihird  ana  foarlh 
quarters  1B70,  and  firgl  and  second 



90 

100 

26 

32 
99 
C4 

letterfromlheSecreUtylranBrnitting 

EnoTilion,  letter  fiom  tbe  Secretarj  of  the  Interior,  Inanswer 

of  mililary,  No.  7,oppoBite  Mare  Island,  Cali- 

lelter  from  the  Secretary  of  War  relalivs  lo  Ihe 
claims  of  Ihe  settlers  on  the  Fort  Randall  mil- 

letter  from  the  Secretary  of  War  relative  lo  the 
miiitmy,  No.  7.  near  Mare  Island,  California. .. . 
HftwrvBlions,  letter  from  the  Secretair  of  the  Interior  relative 
•  loon  appropriation  for  the  snrvej  of  the  boundaries  oflndian. 
EeTeOQB-cnlter  service,  letter  from  the  Secretary  of  the  Treas- 
ury tnuumittiDg  draught  of  a  bill  for  retiring  certain  officers 

Rhode  Island,  letter  from  the  Secretary  of  the  Treasary  in 
sniwer  lo  rcsolnlion  of  llie  House,  relative  te  a  public  build- 

Ri»er.  letter  from  the  SecreUry  of  War  relative  lo  the  im- 

letter  from  the  Secretary  of  War  relative  to  the  im- 
provement  of  the  entrance  to  Cape  Fear,  North  Cat- 

letter  from  the  Secretary  of  War  transmitting  a  report 
of  the  esamlDBtion  of  theBroadkiln,  Delaware 

lion  of  the  House,  relative  te  the  improvement  of  the 

60 

111 

124 

106 

153 

180 

66 

125 

6 

130 

59 
204 

r.2 

220 

7 

Eiver,  letter  from  the  Secretary  of  War  relative  to  improve- 

menlofthe  Elk,  Maryland 

Riren  and  hwbora,  letter  from  the  Secretary  of  War  relative 
to  certain  uaminations   of,  in  Rhode 

leUer  from  the  Secretary  of  War  relative 
to  the  repair,  preservation,  and  comple- 

l<*i,  letter  from  the  Secretary  of  Warrelative  to  the  proposed, 

8. 

Swhra,  Jm4,  el  ■(.,  letter  from  the  Secretary  of  the  Interior 
Itktive  to  piivata  land-claim  No.  6a,  in  the  name  of 

Sajbreok  B«.  letter  from  the  Secretary  of  War  relative  to  the 
apIOTemeiit  of. 

Srjort  of  booka  and  papers,  letter  from  the  Secretary  of  the 
Trtasnrv  relative  to 

Ski^canal,  letter  from  the  Secretary  of  War  relative  to  the 
oWof  a,  from  the  Mississippi  River  to  the  Gulf  of  Mexico. - 

tfcwalter,  Ephraim  P.,  lelter  from  the  Secretary  of  War  re- 

5»K*oat  J.  M.  Thayer,  letter  from  Ihe  Secrelary  of  War 

ahdve  to  replacing  the,  sunk  in  the  Arkansas  River 

»»*.  William,  andJohuMcLaughlin,  lelter  from  the  Secre- 

SiikUptrtiiMat,  letter  from  Ihe  Secretery  of  Stale  transmit- 
ting an  inventory  of  public  property  in 
that  Department 

L.,j-,.KlbyG00glc 


;  Vol.  !  Part,  [   No.    Pige. 


GouCingcDt  fuQil  of  tLe 

loiter  from  the  Secretary  of  State  transmit- 

tiog  lUt  of  emploj'tia  in  the 

letter  from  tbe  tiecretarj  of  Stale  relaUve 
la  [he  appointtnentof  clerks  Id  tbe,  during 

tha  jeat  lS7a 

State,  Secretary  of,  tranemiu  a  TepotC  of  relief  and  protection 

to  American  Beamen . . 

transmits  ioTectory  of  public  property  in 

cbaTi;eof  his  Department 

IranamitB  statements  of  the  disbursements 
of  the  coDtioeent  fond  of  bis  Depart- 


Qpto}-6s  in  bis  Depart-  I 

appropriation  ■ 


tiansmits  list  of  e 

cominunicalet  relative 
for  carrying  on  Iht 
Stale,    War,    and   Navy    DepartmeuM  , 

bnilUing 

transm its  communications  from  the  consul  . 
at  HoDK-Konfc.  China,  and  the  Secretaiy  . 
of  the  Treasury,  relallvc  to  baokiufr  fa-  i 
cilitiea  between  tbe  United  States  and 

the  East i 

Iransmlls  a  report  of  tbe  commercial  rela-  ' 

tions  of  tbe  United  StalPs 

communicates  relative  to  tbe  appointment 
of  clerks  in  his  Department  uuring  the 

year  ltt72 

State,  War,  and  Havy  Departments  building,  letter  from  the 
Secretary  of  State   relative  to  an  appropriation  for  carrying 

on  the  work  on  the 

Steen,  Daniel  E.,  letter  from  Ihe  Secretary  of  War  relative  lo  I 

the  removal  of  the  cbarfce  of  desertion  against | 

Storms,  letter  from  the  Secretary  of  War  relative  to  an  appro-  | 

priation  for  expenses  of  observation  and  report  of .1 

Stoves,  letter  from  the   Secretnry  of  War  relative  to  an  in- 
creased appropriation  for,  for  the  Army ....  | 

letter  from  the  Secretary  of  War  on  same  stlbject 1 

I,  Kerry,  letter  from  the  Secretary  of  War   relative  to  | 


>  of.. 


Secretary  of  War  transmit  ting  report  relative  to 

Supervising  surgeon  of  the  marine  hospital  service,  annual  | 

report  of  the 

index  of  the  above 

Surgical  appliances,  letter  from  the  Secretary  of  War  r 
to  an  appropriation  for  providing  for  certain  classes  of  disa- 
bled persons 

Surveymg  service,   letter   from 
Interior  transmitting  estimale  of  amount  ri 
ficienciei  for  the 

Swamp  lands  on  the  Potomac  River,  letter  from  the  Attorney 
General  relative  to. . 


Tbk.  ten  per  cent,  od  valorem,  letter  from  tbe  Secretary  of  tbe 
Treasury,  relative  to  tbe 

Telei^apb-line,  letter  Irom  the  Secretary  of  War  relatiTe  ti 
military.  In  Texas 


byGoogle 


Title. 

Vol. 

Part. 
...... 

No. 

Pagi. 

]I 

'  7 
'  7 

7 
7 

e 

9 
11 

7 

7 
3 

3 

9 

0 
4 

6 
0 

5 

5 

227 

51 

51 

13 
39 

48 

61 
93 
179 
232 

87 

20 
2 
S 

173 

182 

m 

2 
5 
5 

e 

10 

u 

35 

37 
40 

DMskfre  from  Ibe  President  of  tbe  United  States  trsna- 

leller  from  the  Secretary  of  War  relative  to  an  appropri- 
ation for  purcbngiDg  certain  propertj  near  tbe  San 

leU«r  from  tbe  Secrelarj  of  War  relative  to  an  appro- 

letter  from  tbe  Serretarv  of  War  relative  to  a  militarv 

T:)>bet«,  Uneoln  \V^  letter  from  the  Secrelarj  of  War  relative 

Treuorer  «f  the  United  SlalM,  report  of  tbe,  of  receipts  and 

Trcasarj.umnAl  report  of  tbe  Secretary  of  the,  on  Ibe  finaacea. 

the.  during  the  year  1872 

letter  from  the  Secretary  of  tbe  Treasury 

letter  from  the  Secretary  of  the  Treosury 
relalive  to  dvil-service  ouefitious  in  use 

'ttmry,  Secretary  of,  annual  report  of  tbe,  on  the  finances 

in  answer  to  resolution  of  the  House. 

ceeds  claim  of  the  Cboctaw  lodisns  . 
eommunicaies  relative  to  an  appropria- 
tion to  pay  cettain  Indian  depreda- 

communicalea  relative  to  lb*  payment 

of  forged  cbeckK,  by  tbe  assistant 

7    

! 

7    

7  ' 

1 
7  1 

tranpimits  dranght  of  o  bill  to  reif.ilate 
and  secure  tbe  safe-keeping  of  public 

transmitsdraaghtofa  bill  for  reUringcer. 
lain  officers   of   the    reveune-cntter 

increased  issue  of  legal-tender  notes. 
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tlie  auiBtnnt  ireuarer,  New  York  City, 
limtls    of   lEe   c«l1ectioD-aiBtrict  of 
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commuDtcateB  relalive  to  S«nale  bill 
1144,  frranting  an  Amencan  register 

transmits  BtAtemciil  of  the  tonnage  of 
tba  United  Stales  employed  In  the 
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181 
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an  approprialioa  to  complete  the  ser- 
vice of  tiio  fiscal  year  ending  Jane 

transmits  a  bill  for  .he  relief  of  tlie  col- 
lector of  CQBloms  for  (be  district  of 

communicatea  relative  to  a  bill  autbor- 
izing  deputy  collectors  and  otliar  offi- 
cers of  cusloma  to  act  as  disbursing 

transmifa  elalement  of  the  receipts  and 
eicpendilnrea  of  the  United  Slates  for 

communicates  relalive  to  the  suspen- 
sion of  work  on  the  new  poat-offico 

transmits  draught  of  a  bill  for  tlie  pur- 
cbaie  of  a  site  for  a  marine  hoapilal 

communicBtea  in  answer  to  resoltttion 
of  the  HouBB  relative  to  seiiures  of 

trausmits  dranght  of  a  hill  for  the  pro- 
tection of  tigbt-houae  and  buoyage 

transmits  a  report  of  the  merchants'  ap- 
praisement of  Umhshtn  or  kid  gloves 
Imported  during  the  year  187^  by 

communicates  relative  to  the  ten  per 

transmits  aUtement  showing  the  unex- 
pended balances  of  appropriations... 

transmits  estimate  of  the  coat  of  a  suit- 
able building  for  the  use  of  the  Bn- 
leau  of  Engraving  and  Printing 

transmits  sUlement  of  clerks  appointed 
in  his  Department  during  year  1S72.. 

transmits  state  men  t  of  tbe  expenditures 
of  tbe  contingent  fund  of  his  Depart- 

of  a  pnblic  building  at  Saint  Joseph, 

transmits  draught  of  a  bill  to  provide 
for  the  sale  of  tbe  marine  hospital, 

communicates  relative  to  civil-SGivice 
questions  in  nse  in  hi»  Department.. 

trausmits  report  of  Professor  Kaymond 
on  mines  and  mining  statistics  west 

TnacDTj.  Seeretwj  of,  commnnicate*  reUtWe  to  the  atrrreg^U 
amount  paid  on  the  pablic  debt  iince 
March  4. 1861 

commDnical«s  relallTe  to  nigbt-signaJa 
in  tfae  mercantile  marine 

report  of  tbe.  on  commerce  and  naviga- 

TTut-fand  bonda,  letter  from  the  Secretary  of  tLelolerior  rela- 
lire  to  tlie  Ottawa  Indian 

Trut-hmd,  Ultei  from  the  Secre'.ar)'  of  the  Interior  relative  to 
tke  tetention  of  Kickapoo  money  as  a 

U. 

Vn^oo  Pacific  Bailroad,  letter  from  the  Poctmasler-G^neial  rel- 
atiTe  to  the  coal  of  (mnaportatlon  of  the  mails  on  the 

rnioD  Pacific  Railroad  Compinj,  letter  from  the  Secretary  of 
War  transmitting  Btatement  of  paymenta  lo  the 

UniTeraity,  letter  Irom  the  Secretary  of  the  Interior  relative  to 
tkc  affairs  of  tfae  Ottawa,  in  Kansas 

V, 

Tan  HoofmaD,  L.  A.,aDd  William  H.Newman,  letter  from  the 
Secntar7  of  War  relative  to  tbe  claims  of 

VimsB  exposition,  letter  from  the  Secretary  of  the  Interior  rel- 
ative to  an  appropnalion  for  a  map  of  the  United  States  for 
the  AjnericAD  department  of  Ibe 

W. 

Wagon-Toad,  letter  from  the  Secretary  of  the  Inteilor  relative 

to  aD  appropriation  for  (he  construction  of  a,  from  Ked  Lake 

Cioaing  to  Bed  Lake  agency,  Alinnesola 

Walnnl-Grxive  Uining  Company,  letter  from  the  Secielarj  of 

the  Interior  relative  to  the  claim  of  the,  of  Arizona 

Waid.  Setb  F,.,  letter  from  the  Secretary  of  the  Interior  relative 

to  the  claim  of ■-• 

War  Department,  letter  from  tbe  Secretary  of  War  transmit' 
ting  list  of  clerks  and  others  employed  in 

his  Department  during  year  1672 

letter  from  tbe  Secretary  of  War  tranamitting 
inventory  of  pnblic  property  in  the  several 

Boreans  of  tbe 

letter  from  tbe  Secretary  of  War  tranamitting 
list  of  clsrks  and  employes  appointed  in 

the,  dnrinf  1972 

letter  from  the  Secretary  of  War  transmitting 

civil-service  qneslioos  in  use  in  the 

letter  from  Ibe  Secretary  of  War  tranamitting 
atatemsnt  of  contracts  and  purchases  by  tbe 

several  Bureaus  of  the 

War,  Secictatjf  of,  annual  report  of  the 

index  oi^tbe  above 

commnnicates  relative  to  depredations  on  tbe 

Texas  frontier 

communicates  relative  to  tbe  clidm  of  tbe 

New  Yorker  Democrat.. 

eommunirates  relative  to  tbe  clum  of  tbe 

Kew  Yorker  Democrat 

tranemits  drangbt  of  a  bill  for  tbe  relief  of 
John  K.  Williams,  lance-Bergeant,  United 

Slates  Army 

eommnnicales  relative  to  tbe  disbttrsement 
of  the  112,000  appropriated  for  tbe  relief 
of  aged  dcslilute  persons  in  the  District  of 
Columbia 
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19 
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62 
56 

57 

58 

59 
60 

61 

71 
72 

81 

84 

85 

92 
92 

93 

JBBiie  of  clothiutr  to  certain  eolisted  men 
of  Ballery  F,  First  Artillery,  anU  Cam- 

tettlera  on  tbe  Fort  JUadult  mililary  re«- 

communical^B  Tel&tive  to  an  appropnatioii 

BanAntonio  areenal,  San  Antonio, Texas. 

comimitiicatoa  relative  to  an  iucreaied  ap- 

propiiBlion  for  the  piirchaio  of  Btuves  for 

comoiunicateB  relative  <o  the  contingent  ex- 
peneea  of   the    QuartermasWr-GenerarB 

commtiDiCBleK  relative  to  replacing  the  ■nag- 
boat  J.  M.  Thayer,  sunk  m  the  Arkansas 
River      ..         

trantmits  report  of  the  Surgeon- General  of 
piiatioQ  of  130,000  for  the  completion  of 

trinBDiit*  a  report  of  the  eiaminalion  of  the 

mendatioa  for  the  construction  of  a  per- 
uianent  depot  for  military  supplies  at  San 

'    

traiwmits  a  report  locating  a  bridge  across 

Ely'H  heirs  for  the  um  of  certwn  devicoB.. 

commuuicateB  relative  10  an  artesian  well 

on  the  Fort  D.  A.  Kusseli  miUtary  resarra- 

of  a  caDftl  aronnd  the  fiilU  of  the  Saint 

commuDicateB  relatiTB  to  the  iraprovemBnt 
commnnicatea   relative    to    Uie    harbor  of 

I 
8 

....„ 

for  rebnUding  Fort  Griffin,  Teias 
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ration  No.  7,  near  Mrin.  laland,  California, 
transmits  eitracl  of  the  leporl  from  the  In- 

ipeclor-General  of  an  inepeclion  of  the 

military  post  at  Kay  West,  Florida 

communicales  relative  to  eiaoiinntions  and 

rarveys  of  certain  rivoTB  and  harbors  in 
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communicates  relative  lo  the  improvement 
of  the  entrance  to  Cape  Fear  Hiver,  Sortb 

traiumita  report  of  General  Vinceot  on  tbe 
condition  of  affair»   of  the  F.ecdmen'e 

commonicates  relative  to  Ibe  improvement 
of  the  Foi  and  WiBCOosin  Kivere 

of  the  State  of  Misgouri  far  ordnance  and 

for  tiie  relief  of  Charles  J.  McEinney 

be  manufaclared  for  issue  to  troops  oar- 

in  his  Department  dnring  year  ie;2 

communicsles  relative  to  the  rsmoval  of  the 
cbaqre  of  desertion  agunat   Daniel  B. 

communicates  relative  to  (he  claim  of  H.  Q. 

appropriation  fur  tbe  Medical  and  Hoa- 

commnnicates  relative  to  the  improvement 
of  the  harbor  of  Portland.  Maine 

commuDicates  relative  lo  Senate  bill  No. 
490.  for  tbe  relief  of  the  East  Tennessee 

communirales  relative  to  an  appropriation 
for  the  care  and  maintenance  of  miUtary 

traoimits  list  of  clorks  and  employ^  ap- 

transmits  reports  relative  to  Superior  Bay 

and  Barbor.andDnLuth  Harbor  and  diLo- 

commnnicalM  relative  to  the  case  of  Kerry 

liam  II.  Newman  and  L.  A.  Van  Hoofman. 
commnnicatea  relative  to  the  repair,  ptesar- 
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telative  to  (raosfeniDi^  the 
dulj  of  making  an  ftunual  report  of  ' 

transmiti  etntemeDt  oF  contracts  sad  pur- 
chases made  by  the  Beveial  Bureuos  of 
biB  DepMtinent 

CommnnicAte*  relative  totbeooadition  of  the 
Freedmen's  Hospital  in  the  District  of 
Columbia. 

commumcatei  relative  to  the  taking  down 
and  removal  ofihe  materials  of  the  old  pen- 
llentiarj'  iaWaahington  aisenal  ^onndi. 

communicatee  relative  to  the  Hootana  In- 
dian war  cl&ima  of  1867 

communicatee  relative  to  the  enrvej  of  the 
harbor  of  Dear  Creek,  Lake  Ontario 

communicatee  relative  to  freights  via  Istli- 
mna  of  Panama 

irinimits  atatement  of  payments  to  th 
Union  Pacific  Kailroad  Company 

communicates  relative  lo  a  defidency  il 
the  appropriation  for  the  Medical  Depart- 

communicates  relative  to  the  Utah  Indian 

transmits  drauf^bt  of  a  bill  to  confirm  the 
purchase  of  a  portion  of  tbe  aiw  of  For 
Houston 

communicates  relative  to  the  Teductiou  of 
Fort  Sanders  military  reservaUon 

communicates  relative  to  a  military  tele- 
graph line  in  Texas 

commanicates relative toaivaeOD-road  from 
Santa  i'e  to  Taos,  In  New  Mexico  . . . 

communicatee  relative  to  bill  of  the  House 
No.  3041,  for  the  relief  of  Nathan  Y 
Abbott 

comnmnicates  relative  to  bill  of  tbe  House 
No.  3419.  to  aid  in  the  rebuilding  of  tbe 
levees  of  the  Mississippi 

tranemils  estimate  to  carry  out  plane  lor  the 
preservation  of  Army  clothing  and  equl- 

communicBtea  relative  to  tbe  claim  of  Liea- 
tenant  R.  H,  Pratt 

communicatee  relative  to  the  claim  of  Cbaa. 

B.  Madden 

inicates  relative  to  tbe  repeal  of    . 
5,  act  of  May  8,   18!2,   relating  lo 
moneys  or  proceeds  of  sale  of  property 
perluinlng  to  tbe  Army 

communicates  relative  lo  an  •ppropriation 
for  the  purchase  of  a  limited  nnmber  of 
Uatling  gaae 

tranamita  drangbt  of  a  bill  to  conGrm  the 
purcbaae  by  the  executive  department 
of  a  certain  piece  of  land  at  Omaha,  N 

communicates  relative  to  bill' of  IheHou 
for  the  relief  of  John  J.  Cladeck 

communicates  relative  to  bill  of  the  House 
for  the  reliefer  Epbraim  P,  6howaltet.... 

communicates  relative  to  the  enlisted  men 
and  civilians  employed  in  the  Quarter- 
master's Department 
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Wn,  Stattuy  or,  commuiiicBtea  lelalivc  to  tbe  marius  bo»pi- 

UlBerviceof  the  United  Stn lea 

IrnDSDiitB  petition  of  henombly  diNcharged 
■oldicrs  of  Ibe  Regular  Army  relative  to 

connnunicales  relHtire  to  hd  appropriation 
for  the  establighment  of  inilitary  poats  on 
the  Sorlbern  Pacific  Railroad 

eamtDaoiCBtes  relative  to  a  bill  to  authorize 
the  Attorney -Genera!  to  adjust  the  claim 
of  tbe  Government  upon  tbe  purchasers 
of  property  at  Marper'ti  Ferry 

communicates  relative  to  an  appropriation 
for  expense!  of  obseTTution  and  report  of 


coDunuDicatea  relative  to  the  amount  due 
John  HcLaa^;''''')  »■"'  William  South.... 

commnnicalea  relative  to  tbe  military  bis- 
lory  of  N.  R.Gruelle 

commanicales  relative  to  ibe  claim  of  Lin- 
coln W.  Tibbiti  

comiDiiiiicates  relative  to  tbe  claim  of  John 

coniinunicaleB  relative  to  tbe  probable  Cost 
of  constructing'  telpgrnpb  linea  coDUecling 
military  posts  in  Tesas 

communicaies  relative  to  bill  of  the  House 
No.  1012,  fprantinjf  right  of  way  through 
the  national  cemet —  -.  1--1-  ■  —  i  -- 
the  Memphis  and 
Company 

comrontiicaie*  relative  10  tbe  bill  of  the  late 
firm  of  Dempsey  &  O'Toole 

commnaicstei  relative  to  a  detailed  state- 
ment of  tbe  amount  expended  iu  payment 

of  the  Florida  mititia 

B  relative  to  Ibe  Army  retired 
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Ttdrlcs,  RiiKa,  letter  from  the  Secretary  of  tbe  Interior  lela^ 

live  lo  IheclaJm  of - - 

Vrtdac,  ChriatopbeT,  letter  from  the  Secretary  of  the  Interior 

ntarive  to  the  claim  of 

^**>  Virpnik,  letter  from  tbe  Secretary  of  War  relative  to  the 

^pniveiiient  of  tbe  Upper  Monongabela  Biver,  in 

*-^,  Charles  B.,  letter  from  Ibe  Secretary  of  War  relative 

"■Aeelaim  of 

*-Mmn.  John  K.,  letter  from  (be  Secretary  of  War  trans- 
k.siu  drMigbt  of  a  bill  for  the  relief  of,  lance-sergeant, 

'■"«  States  Anny 

n.vttFJB,  letter  from  the  Becrelai7  of  War  IransaiittiDg  a 
report  locating  a  bridge  across  Ibe  Mississippi 

R^er,  at  La  Crease 

letter  from  the  Secretary  of  the  Interior  transmit- 
ting an  estimate  of  appropriation  to  defray  the 
expenses  of  apprusol  and  sale  of  the  Chippewa 

^•■^  letter  from  tbe  Secretary  of  War  relative  to  certain, 
*lW Atlantic  coast . -. ..... 


TdisKvaaa  Xational  Park.  letl«r  from  tbe  Secretary  of  tbe 
UMrsr  TKommeading  ui  appropriation  for  wagon-roads 
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THE   CHIEF   OF   ENGINEERS. 


Office  of  the  Chief  of  Engineebs, 

WaskingUm,  D.  6'.,  October  19,  1872. 
SlB :  I  bave  tlie  bonor  to  present  for  your  information  the  following 
report  npon  the  duties  and  operations  of  the  Engineer  Department  l'6r 
the  fiscal  jear  ending  June  30, 18T2: 

OyFICERS  OF  THE  COKPS  Or    ENGINEERS. 

Ttie  nnniber  of  officers  bolding  commissions  in  the  Corps  of  Engi- 
neers, United  States  Army,  at  ttie  end  of  the  fiscal  year,  was  103  on 
Ibe  active  list  and  7  on  the  retired  list;  tbe  latter,  however,  under  the 
b«  of  January  21, 1870,  not  l>eiug  available  for  duty.  In  the  duties 
devolving  npon  the  corps  by  law,  and  its  organization,  the  employment 
ftf  a  number  of  scientists  and  civil  assistants  has  been  necessary. 

Since  uiy  last  report  the  corps  has  lost  by  death,  retirement,  and  res- 
ignation, tbr4M!  officers,  namely :  M^or  Ificolas  Bowen,  died  July  11, 
1M71;  ilajor  Frederick  R.  Prime,  retiretl  September  5, 1871,  and  Major 
Jnnias  B.  Wbeeler,  resigned  October  10, 1S71,  to  accept  tbe  position  of 
professor  of  milittiry  and  civil  engineering  at  tbe  Military  Academy. 
Tbere  have  been  gained  by  transfer  under  the  provisions  of  tbe  act  of 
Jane  10,  1872,  si:^  lieuten»nts. 
Oq  the  30tb  of  June,  1872,  the  officers  were  distributed  us  follows : 

>»3dntj,  office  of  the  Cliiefof  EriE'"e^'''i  Inclmling  tlio  Chief. i 

'>n  dnl}-.  prtijectiDn  aail  coDstnicUoii  uf  fortilicatioiia 7 

■>id<tj,  coDHtractioii  of  fi>rti  Heat  ions  and  lif;ht-ho  use  duty 2 

'^lal*  eoostractionoffoTlJIicaliunsaud  river  »ud  harbor  works,  and  aaTvevs  llor 

•w. 21 

^4atj,  coQBtracCian  of  river  and  harlM>r  worha  ami  Burreya  for  same. ......     Itj 

Ub  4Uf ,  ranstructiou  of  river  and  harlior  works  and  Itght-lioiise  duty,  aud  surveys 

brwM •-..      6 

'^ 'otf.  mrvey  of  Dorthcra  and  northwestern  lakes 6 

"■4atj,  nplorationB  of  couniry  west  of  Bock;  Monntains .      3 

On  ditf  Kith  battalion  (ifEogineeiB 13 

ODditjpablic  bnildings  and  crounds,  District  of  Coluiubta I 

'>fiMj.«iek 3 

Ilrtiebtid.  on  duly  with  generals  commandingdiviBions,  departments;  Light-Honae 
■■uUiabamit ;  Military  Academy ;  and  survey  of  northern  boundary- une  under 
^Ult  OBputmcDt 19 

T«tal 103 

^  officers  detaclieil  were  on  duty  as  follows : 

<'nli«illC.  Woadtnfl',  engineer  third  and  fourth  ligbt-honse  districts 1 

JMHGnne  H.  Elliot,  eut:tnReT.secretarj  to  the  Light-Hoose  Board I 

■•>«J.1rBarluw,  OD  staff  uf  Lientonaat-Guneral  commanding  Military  Division 

^"ffcuhsoiiri : 1 

'■^H' p.  C.  HaiiM,  <;Dg>neer  lif tb  and  sixth  light-hoiiee  districts .* 1 

.oogic 


2  RKPORT   OF    THE    CHIEF    OF    EXGISKERS. 

Majov  F.  U.  Faniutiar,ou  duty  uiiiler  Depart nintit  uf  State  iijiuu  tLcJuint  cotuiuiit- 
Bion  for  Uiv  xurvey  and  deiiiarkatiun  of  tliu  bouuilHr.v-liiio  uIoiik  the  forty-uiiitli 
pomlU't,  ill  nccoTiluoci' with  act  of  Congress  approved  March  19,  lct72 I 

Ca|itaiii  William  J.  TivJuin};,  ou  duty  iitidur  Doiiartnient  of  ^tatu  iipou  the  juint 
coniniisiiiuii  forthoHurveyanddetuarkatiuti  of  thebouDiIar.r-liiiealoiiff  the  forty- 
iiintli  |iaml1o],  in  iiccordauoe  with  act  of  Cootpx-sa,  »ppvoVRd  Mari^li  19,  Irfli I 

CaptHiii  G.  J.  Lvdeclccr,  on  stutf  of  luujor-gi-iioriil  vcimniqu(liu<;  Military  Uivisiuu 
of  the  Pacific! 1 

Captaiu  D.  P.  Heap,  uii  istn(f  of  couiniaiidini;  geocral  Di^partmtjnt  of  Uakota. 1 

Captain  W,  A.  Joniw,  on  BtnfTof  couimoiiding  geueral  Ucpartnipiit  of  tho  Piatti^. ...      1 

First  Lieutenant  J.  F.  Gregory,  oniluty  iiuilcTllepartinetitof  (itatu  npoii  Ihe  joint 
coniniissiua  for  the  survey  of  the  iKMiudary-lina  oianR  tlio  fcirty-uiuth  parullui,  in 
accordaiicu  with  net  of  Cougri^as,  approved  March  10,  1^72 1 

First  Lieutenant  J.  H.  Wcedcn,  ou  d[ity  under  Depnrtiuent  of  Statu  itiion  the  joint 
coiumisslou  for  tiio  survey-  of  the  liounitaTy-liau  oloug  the  fnrly-uiutli  parutlel, 
in  accordance  with  act  of  Congress,  approved  March  I'J,  1372 I 

Fifbt  Lieutenant  Ernest  II.  RnO'iier,  ou  staA'  uf  couiniandiug  ueiicral  Donurtment 
of  the  MiiBonri 1 

Second  Lientennnt  V.  V.  Greene,  on  duty  under  Department  of  State  npon  the 
joint  coniuiissiou  for  the  survey  of  the_l>oundury-Uiio  along  tho  forty-uiuth  par~ 
uliel,  in  accordanec  with  act  of  Congress,  approved  March  1^,  lr^2. 1 

Second  Lieutenant  Carl  F,  Palfrey,  on  duty  uniicr  Department  of  Statu  upon  the 
joint  commission  for  the  survey  of  tho  boundary-Hue  along  the  forty-niuth  pnt- 
nllcl,  in  accordance  with  act  of  Congress,  approved  March  lU,  1872 1 

First  Lieutenant  A.  H.  Paysou,  First  Xiouteuant  K.  W.  Bass,  First  Lieutenant  8. 
E.  Tillman,  Second  Licnteoaut  P.  M.  Price,  jr.,  and  Second  Lientetiant  E.  S, 
Holden.on  duty  at  the  Militarj- Academy 5 

Total 19 

The  iollowiiig  imncipalfivil  eiigiiieera  iiml  gt'ologists  were  vmploved 
ou  the  30th  of  June: 

General  J.  H,  Wilson,  member  of  boiird  of  enginvers  upon  iin])rove- 
ment  of  the  Des  Moines  and  Kock  Island  Itapidw,  «nd  improvement  of 
the  Illinoiu  Itiver;  and  Clarence  King,  geologist  in  elmrgo  of  geological 
Gxplorntion  of  the  fortieth  parallel. 

Upon  application,  nudor  the  provisions  of  the  act  of  Juno  10, 1872, 
transfer  to  the  Corps  of  Eugineers  was  made  of  »11  graduates  of  the 
Milit)try  Academy  since  March,  1869,  that  bad  been  lecommended  to  the 
President,  by  the  academic  board,  tbr  promotion  in  the  Corpq  of  lingi- 
ueers. 

SEA-COAST   AND   LAKE   FKOSTIEK   DEFENSES. 

The  leading  object  of  this  Department,  in  its  oi>enitions  upon  the 
works  of  defense,  has  been  to  push  forward  as  speedily  as  [wssible  the 
modification  of  tbc  old  earthen  barbette-batteries,  and  the  coustniction 
of  new  and  approved  projects  for  earthen  batteries,  made  in  accordance 
with  the  system  of  sea-coast  defense  adopted  since  tlie  recent  war.  The 
principles  to  govern  in  the  construction  of  our  defensive  works,  have 
been  fully  stated  in  my  reports  for  two  or  three  years  past,  and  need 
not  bo  repeated.  They  have  met  with  the  approval  of  the  Ueneral  of 
the  Army,  and  tho  Executive,  and  need  only  to  becomplet«d,  togiveour 
harbors  protection  against  even  tho  most  recently  constructed  and 
powerful  iron-clad  vessels  of  the  maritime  powers.  Among  the  appli- 
ances for  this  defense,  it  will  be  remembered,  are  cbannelobstractions  and 
systems  of  torpedoes,  but  these  are  accessories,  and  must  themselves  be 
covered  by  the  fire  of  guns  in  position,  that  command  the  channels.  It 
becomes,  then,  of  primary  importance  that  the  guns  should  be  so 
mounted  as  to  be  an  secure  as  it  is  practicable  to  make  tbem  from  de- 
struction by  the  enemy's  fire,  delivered  from  iron-clad  vessels  of  great 
strength  and  resistance.  The  most  complete  pi-otcctioii  wonid  evidently 
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t>ej!aiDe<ll>y  i>l!i(^iiiSt1ie);iins  in  esiseiuat^,  in  wbicb,  security  is  furniBhed 
^m  projectiles  coining  from  tlie  front,  the  tlanhs,  and  overhead ;  but  as 
Tet,vitbiu  tbe  limits  ot' reasonable  cost,  we  have  not  devised  a  structure 
of  tbis  cbaracter.  By  tbe  use,  however,  of  high  sand  parapets,  behind 
which  the  gun  when  lired  shall  descend,  and  by  covering  these  guns  on 
either  side  with  high  traverses,  a  combination  is  obtained  which  is  &t 
oDce  secure  front  direct  and  slightly  curved  lire,  whether  from  the  front 
or  tiank,  and  substitutes  sand,  a  cheap  material,  for  the  costly  iron 
!4iields  and  turrets. 

It  i.s  absolutely  essential,  however,  that  a  caiTiage  that  shall  lower 
the  gnu  below  the  parapet  be  provided,  in  order  to  setinre  these  benefits, 
and  ai^xtrdingly  the  use  of  such  a  carriage  was  approved  as  among  the 
prindples  or  rules  to  govern  the  construction  of  our  works  of  defense. 
Efforts  to  secure  such  n  carriage  have  therefore  been  continned. 

The  progress  upon  the  defenses  of  our  harbors  during  the  past  year 
has  been  in  every  respect  satisfactory;  the  oMcers  and  assistants  in 
immediate  charge  applying  themselves  with  diligence  and  zeal  to  the 
prosecution  of  the  works. 

Ill  accordance  with  my  request  of  July  '2Q,  1871,  a  boanl  of  three 
onlnance,  three  artillery,  and  one  engineer  ollleer  was  ordered  to  meet 
and  test  King's  counterpoise  gnn  carriage,  mounted  for  that  pnrjiose  in 
Battery  Hudson,  Staten  Island.  The  board  concluded  its  trials  in 
December  of  J871,  and  forwarded  its  report  in  January  of  1872.  Tbe 
record  of  the  firing,  and  performance  of  the  carriage  shows,  that  the  ear- 
riage-will  answer  tlie  purpose  for  which  it  was  devised. 

Trials  with  torjiedoes,  at  the  school  atWillet's  Point,  have  progressed 
with  ver^'  marked  success.  The  investigations  have  gone  so  far  as  to 
enable  us  to  pronounce  upon  the  sjMicial  system  we  will  use,  and  arrange 
the  details  of  the  parts,  as  well  as  the  methods  of  handling  and  operat- 
ing the  torpedoes,  and  the  time  has  now  arrived  when  we  should  begin 
the  collection  and  storage  in  depots  of  the  materials  and  mechanism 
needed  for  this  sen'ice.  The  total  cost  of  the  application  of  this  power- 
fal  auxiliary  to  the  defense  of  our  coast  will  bo  abont  $2,000,OOU.  An 
rstimate  is  herewith  submitted  of  $1500,000  for  the  torpedo-defense  of 
wme  of  the  more  important  hiirbors. 

Tbe  progress  made  and  anticipated  upon  the  several  \rork3  along  the 
Mtst  is  set  forth  in  detail  in  the  following  portions  of  this  report. 
The  estimates  submitted  have  been  carefully  revised,  and  are  for  the 
compIetioD,  con  tin  nance, -or  commencement  of  projects,  and  iu  accord- 
anre  with  the  rules  for  our  defensive  works  heretotore  mentioned, 

K  O  B  T  I  F  I  C  A  T I  O  K  S  . 

Fort  Wayne,  Detroit,  Michigan,  in  charge  of  Major  Q.  L.  GUletpte, 
('fltp»  of  Engineert.  —  This  work  commands  the  channel  of  Detroit 
Kirer,  and,  with  its  exterior  barbette-batteries,  will  control  the  navi- 
gation of  that  stream.  These  batteries,  not  yet  completed,  should  be 
finished,  and  additional  batteries  projected. 

Ho  appropriation  was  made  for  tbe  fiscal  year  ending  June  30,  1S73. 

So  appropriation  asked  for  the  next  fiscal  year. 

The  only  work  performed  during  the  past  year  has  been  done  for  the 
oare  and  preservation  of  the  work. 

ftrt  Porter,  Black  Roch,  near  Buffalo,  Netc  York,  in  charge  of  Major 
F-  Eanrood,  Corps  of  Engineers. — This  work  occupies  au  important 
straltfje  point  for  tbe  defense  of  the  northern  frontier.  Daring  the 
past  year  no  work  was  done. 
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TSo  appropriation  was  made  for  the  year  endiuf^  June  .tO,  1873. 

TSo  appropriation  aaket]  for  the  nest  fiscal  year. 

F<trt  Niagara,  mouth  of  Niagara  River,  New  YorJc,  in  charge  of  Major 
John  M.  Wilton,  Corps  of  Engineers. — This  work  is  situated  at  tlie  mouth 
of  the  Siagnra  Biver,  coniniaudiug  its  delranch  into  Lake  Ontario. 
During  the  past  year  the  force  upon  the  work  has  been  engaged  iu  re- 
pairing and  pointing  scaqi-wnll ;  constructing  sewer  and  drains  in  mtau 
ditch;  grading  and  seeding  ditch;  paving  postern-road,  and  netting 
pintle  and  traverse  stones  and  irons ;  paving  casemates ;  repairing  sea- 
wall; construeting  nIo[>e-wall  protection  for  salient  angle  of  north 
bastion;  repairing  old  crib-wurk  protection  at  westerly  angle  of  fort; 
and  building  new.  and  repairing  breaks,  in  parapet,  and  coouterscarp. 

Appropriation  asked  for  next  fiscal  year,  $25,000. 

During  the  present  fiscal  year  it  is  proposed  to  coin])lete  the  crib- 
work  protection  at  tbe  westerly  angle  of  the  fort,  and  rebuild  the  jettees 
on  lake-front,  necessary  for  the  preservation  of  the  site  of  the  work. 

Fort  Ontario,  moutk  of  Oswego  Hirer,  Netc  York,  in  charge  <\f  Major 
John  M.  'Wilson,  Corps  of  Engineers. — This  work  protects  the  city  from 
a  sadden  attack  or  coup  rfe  wain,  or  the  levy  of  a  contribution  by  a 
small  force  of  the  enemy  on  shipboard.  The  work  in  progress  ii|>on 
the  fort  is  the  replacing  of  the  olden  timber  scarp  by  more  durable  ma- 
terials, and  the  modillottion  of  the  barbette  for  the  lionvy  mode m  ord- 
nance. 

Appropriation  iiskcd  for  tliu  next  fiscal  year,  $30,000. 

During  the  past  year  the  force  upon  this  work  has  been  engaged 
completiiig  the  gallery  in  right  Hank  of  bastion  E;  continui-ig  the 
gallery  iu  left  flank  of  bastion  A  ;  bniUling  tlie  connection  of  gallery  in 
bastion  D  to  proposed  magazine;  and  forming  and  sodding  parapet  on 
fronts  2fos.  Tt  and  ^. 

Dnring  tbe  coming  year  it  is  proposed  to  complete  the  galleries  iu 
bastion  A,  and  the  parapet  to  the  right  re-entering  angle  of  that  bas- 
tion ;  and  to  construct  the  gallery  in  the  right  finnk  of  bastion  0,  and 
the  parapet  to  the  salient  of  that  bastion. 

Fort  Montgomery,  outlet  of  Lake  Chaviplain,  Netc  York,  in  iiharge  of 
Lieutenant-Colonel  John  Newton,  Corps  of  Engineers. — ^This  work  occu- 
pies an  important  strategic  point,  und  commands  the  entrance  to  Lake 
Champlain  from  liichclieu  or  Saint  John  Kiver.  During  the  past  year 
no  work  lias  been  done  except  slight  repairs  to  magazines,  retaining- 
walls,  aud  general  care  of  the  work. 

JTo  appropriation  was  made  for  tbe  fiscal  year  ending  June  'M,  1873. 

Appropriation  asked  for  next  fiscal  year,  $28,000. 

Projects  for  the  modification  of  the  work  to  suit  its  armament  to 
modern  ginis  have  been  prepared  by  the  boani  of  engineers  I'or  fortifi- 
cations, and  should  be  carried  out. 

Fort  Knor,  Bvckaport,  Penobseot  Rirer,  Maine,  in  charge  of  Lieutenant- 
Ootonel  J.  C.  Duane,  Corps  of  Engineers. — This  work,  situated  at  tbe 
narrows  of  the  Penobscot  Kiver,  furnishes  a  defense  for  the  city  of 
Bangor  and  other  towns  bordering  tbe  Penobscot,  and  renders  tbe 
river  available  as  a  secure  harbor  of  refuge  for  the  shipping  of  the  ex- 
tensive eastern  sea-coast.  The  work  is  essentially  completed,  with  the 
exception  of  some  modifications  in  its  barbette-batteries  to  fit  them  for 
the  large  guns  now  used. 

Wo  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1873. 

No  a|>propriation  asked  for  the  next  fiscal  year. 

Tbe  coiidilion  of  this  work  rennuns  the  same  as  at  tbe  close  of  the 
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M  fiscal  year.  Xo  openitioiis,  vsct'iitinjf  the  iipcessary  cure  of  the 
«Drk,  have  been  carried  on. 

Fort  PophatH,  mouth  of  Kennebec  Rirer,  Maine,  ire  ehnr^e  of  Lkittenant- 
Coloiul  J.  V.  Duane,  Corps  of  Entiineers. — This  worit  dcfentls  tlie  en- 
trance, throas'i  the  moiitli  of  the  Kennebec  Kiver,  to  tlie  rich  valley 
of  this  river,  the  cities  of  Uath  and  An^^nsta,  and  tlie  United  States 
arwnal  at  the  latter  phtce.  It  has  heen  finished  npon  its  gun-fronts  to 
the  level  of  the  barbette- ha  Iteries.  The  projects  for  its  completion  Imve 
been  prepareil,  and  are  now  under  consideration. 

No  appropriiition  wns  made  for  Sscal  yejir  ending;  June  30,  187.'{. 

No  appropriation  aske<l  for  the  next  fiscal  year. 

The  condition  of  the  woik  remains  the  same  as  at  the  close  of  the  last 
fiscal  year.  Xo  operations,  excepting  the  necessary  care  of  the  work, 
hare  been  carried  on. 

Fort  Gorges,  Portland  Harbor,  Maine,  in  eharge  of  Lieutenaut-Colonel 
•T.  C.  Ihiane,  Corpn  of  Engineers. — Dnrins  tlie  past  year  the  enrth-work 
of  the  eo'^ge  hR8  been  entirely  complete<i,  and  that  of  front  I  very  nearly 
completeil.  The  embankment  for  tlie  parados,  and  coverings  of  bomb- 
proofs,  on  the  southerly  and  western  fronts,  was  began  in  June.  This 
is  expected  to  be  nearly  completed  by  the  end  of  the  next  fiscal  year. 
The  last  three  positions  are  now  ready  for  their  platforms. 

Anonnt  appropriated  for  fiscal  year  ending  Jnne  30, 1873,  qtJ0,OO0. 

Ko  appropriation  asked  for  next  fiscal  year. 

During  the  present  year  it  is  pro[>osed  to  complete  the  earth-work  of 
the  parados  on  fronts  11,  III,  IV,  and  V,  and  the  sodding  of  one -half  of 
the  same,  and  to  finish  the  stairways  and  magazines. 

Fort  Freble,  Portland  Harbor,  Maine,  in  charge  of  Lieutenant-Colonel 
J.  C.  Dttane,  Corps  of  Engineer^. — Dtinng  the  past  year  the  great  maga- 
zine and  the  easterly  trarerse-magaziuc,  with  their  commnnications, 
vere  hnilt  in  the  old  redoubt.  The  embankments  upon  the  same  were 
bnilt,  and  all  their  slopes,  together  with  all  those  of  the  traverse  and 
parapet,  at  the  junction  of  this  redoubt  and  the  north  battery,  were 
sodded  and  finished.  The  breast-height  wall  of  the  easterly  sectiou  of 
the  old  redoubt  was  built.  In  the  south  battery,  the  second  new  trav- 
Hse-niagazioe  was  built,  but  not  graded ;  about  one-half  of  the  parapet- 
embankment  built-,  and  the  first  two  sections  made  i-endy  tbr  sodding. 
Daring  the  present  year  it  is  expected  to  entirely  flnish  the  old  redoubt, 
nadj  lor  the  last  three  new  gun -platforms.  The  south  battery  will  be 
made  ready  for  all  its  gun -platforms,  and  the  first  thi'ce  sections  flu- 
iahed. 

Amount  appropriated  for  fiscal  year  ending  .Tune  30,  1873,  $42,500. 

Appropriation  askeil  for  next  fiscal  year,  $80,000. 

Fort  Seatnmel,  Portland  Harbor,  Maine,  in  charge  of  Lieutenant-Colonel 
J.  C.  Duane,  Corps  of  Engineers. — This  work,  commanding  four  of  the 
dnonels  leading  into  the  harbor,  occupies  a  very  imimrtaut  position. 
Tlie  stone  piers  in  the  parade  of  the  west  bastion  have  been  built.  la 
theold  fort  two-thirds  of  the  imrados  on  front  I,  and  the  whole  of  that 
on  front  IV,  have  been  built,  and  their  earth  embankments  made  ready 
focioddia^.  The  commuuications  through  the  traverses  of  front  IV, 
akl  the  rock-excaTation  for  the  great  magazine,  have  been  completed, 
wd  the  coDcrete  floor  and  drains  under  the  latter  laid.  In  the  old  fort, 
daring  the  present  year,  it  is  expected  to  complete  the  great  magazine 
witb  its  earth  covering;  to  finish  about  one  third  of  the  slo]>es;  to  make 
most  of  the  ^n-poaitions  ready  for  their  platforms;  and,  in  the  west 
bsctioQ,  to  pat  on  the  concrete  covering. 
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Amount  Appropriated  for  fiscal  year  ctidiiig  Jane  30, 1873,  $41! 

Appropriation  asked  for  next  fiscal  year,  $100,000. 

Battery  on  Portland  Head,  I'ortland  Harbor,  Jtfaine,  in  charge  o 
tenant- Colonel  J.  V.  Duane,  Corps  of  Engineers. — Fiirtlier  titan  ti 
pletion  of  tlie  projects  and  making-drawings  for  this  work,  no  v 
construction  has  yet  been  done.  As  soon  as  tbo  titli>  to  tlie  lai 
be  perlected,  tlie  work  will  be  commenced. 

Amonnt  appropriated  for  fiscal  year  ending  Jnne  ^0,  ISTIt,  ^'li 

Ko  approiiriution  asked  for  next  fiscal  year. 

Fort  McCiary,  Portsmouth  Harbor,  Kittery  Point,  Maine,  in  ch 
laeutenant-ColonelJ.  C Duane,  Corps  of  Engineers. — Tliisvoik,  ti 
with  Fort  Constitution,  opiwsite,  forma  tlie  only  defense  to  tlie 
of  the  Piauataqna  Itiver,  and  to  tlie  navy-yard  at  Kittery,  Maim 

No  appropriation  was  made  for  fiscal  year  ending  June  'H),  IS' 

No  ap|>ropriation  asked  for  the  next  fiscal  yearf 

The  condition  of  this  work  remains  the  same  as  at  the  closf 
last  fiscal  year.  No  operations,  excepting  the  necessary  care  of  tl: 
have  been  carried  on. 

fort  CoHgtitution,  rorlsmouth  Harbor,  New  Hampshire,  in  a 
laeulenant-Calonel  J.  C.  Duane,  Corps  of  Engineers. — This  is  a  cai 
work,  and  the  Engineer  Department  is  not  prepared,  at  present 
ceed  with  its  construction. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jiuie  :>( 

No  ajtpropriation  asked  fcr  the  next  fiscal  year. 

The  condition  of  this  work  remains  the  satnc  as  at  the  clos 
last  fiscal  year.  No  operations,  excepting  the  necessary  car 
work,  have  been  carried  on. 

A  (ilfln,  prepared  by  the  board  ot  en^ tnceis,  for  the  constrt 
an  earthen  barbette -battery  for  fourteen  guns,  in  rear  of  tlie  \ 
caseinated  work,  at  an  estimated  cost  of  Sii3,u(K>,  was  approved 
honorable  Secretary  of  War,  May  21,  1872. 

Appropriation  asked  for  next  liscal  year,  8oO,000. 

Batteries  in  Portanxouth  Harbor,  Xetc  Hampshire,  ht  charge  of' 
antCoIonel  J.  C.  Duane,  Corps  of  Engineers. — A  project  for  the  ii 
defense  of  this  important  harhor  was  prepared  by  the  board  of  e 
for  fortifications,  and  was  approved  by  the  honorable  Seen 
War  on  the  21st  of  May,  1872.  It  provides  for  the  construct 
twelve-guu  barbette-battery  of  s:ind  at  Gerrisli's  Island,  Alaii 
estimated  cost  of  $45,240. 

No  appropriation  has  been  made  as  yet  for  this  work. 

Appropriation  asked  for  next  fiscal  year,  325,000, 

Batteries  i'li  Portsmouth  Harbor,  New  HampHhire,  in  cJiarge  of 
ant-Colonel  J.  C.  Duane,  Corps  of  Engineers, — A  project  prepare 
board  of  engineers  for  fortiiicntions,  providing  for  the  constn 
u  twelve-gnu  barbette- battery  of  sand  at  Jerry's  Point,  ut  uii  e 
cost  of  $4(i,82tl,  has  been  approved  by  the  honorable  Secretary 

No  appropriation  has  been  made  as  yet  for  this  work. 

Appropriation  asked  for  next  fiscal  year,  $25,0(10. 

Fort  Warren,  Boston  Harbor,  Massachusetts,  in  charge  of  Cofoi 
W.  Bcnham,  Corps  of  Engineers. — This  important  work  is  for  tin 
of  the  main  channel  of  entriince  to  Boston  liarbor  and  coitiinui 
-  ancliorageof  NantasketKoads.  In  bastion  A  the  removal  of  tb' 
wall  has  been  ciiuipleted;  the  picisof  all  tlie  arches  hiivo  Ih' 
and  the  full  'tenter  arch  and  the  arch  over  passage-way  to  li 
casemate  have  been  contpleted  and  covered  with  concrete.  'J 
faces  of  the  arch  at  the  gorge,  and  of  arch  over  stairway  at  tlr 
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this,  have  been  completed.    The  remaiuiiig  arcbes  in  tlie  bnstioii,  aud 
the  irin};  iinil  sustnining  wall  on  tlio  rigbt  of  the  gor^e,  hare  been  par- 
tially constructed.    In  the  demilune  the  masonry  of  the  parados  has 
been  completed,  and  tlio  emhiiiikmeDt  or  earth  cover  of  the  traverses 
and  parados  about  completed  up  to  the  top  of  the  concrete  masonry, 
and  partially  sodded;  and  the  sustaining- wall  of  the  gun-platform  on 
the  left,  with  the  foundation  of  that  pUitform  and  of  the  breast-lieiglit 
wall  in  front,  it  laid. 
AtnooDt  approprinted  for  fiscal  year  ending  .June  30,  1873,  $8.^,000. 
Appropriation  nsked  for  next  fiscal  year,  $10<),000. 
Daring  the  present  year  it  is  jiroposed  to  complete  bastion  A,  the 
(lemi-tane  biitterj',  nod  the  additional  traverse- magazine,  and  to  com- 
Dteuce  work  upon  the  four-gun  battery  upon  the  cover-face  of  front 
So.  II. 

Battery  at  Long  Island  Head,  Boston  Harbor,  Massackunelts,  in  charge 
of  Colonel  Henry  W.  lienham.  Corps  of  Engineers. — This  important  work 
is  especiiilly  intended  to  command  the  entrance  itito  Boston  Harbor 
throagb  Broad  Sound.  During  the  past  year  o])eration8  have  been 
maiaty  directed  toward  the  erection  of  the  buildings  necessary  for  the 
work, such  as  quarters,  shops,  storehouses,  &c. ;  the  construction  of 
an  oak-pile  wharf,  aod  a  railway  of  1,OOU  feet  to  the  summit  of  tiie  UluS*, 
and  the  excavation  for  the  eastern  mortar-battery  and  the  parados  in 
rear  of  it ;  the  commencement  of  the  concrete  masonry  of  these  jwsitions, 
and  the  construction  of  the  drains  in  rear  of  them. 

So  approiiriation  was  made  for  the  fiscal  year  ending  June  3(1,  1873. 
So  appropriation  asked  for  the  next  fiscal  year. 

Fort  Winthrop,  Boston  Harbor,  Massachusetts,  in  charge  of  Colonel 
Henri/  W.  Benham,  Corps  of  Engineers. — In  the  east  battery  four  of  the 
seven  travcrxe- magazines,  the  renmining  three  being  finished  except 
tbeir  earth  cover  and  sodding.  Two  of  the  three  new  center-pintle  x>lat- 
forms  were  finished,  except  as  to  irons,  one  partially  finislied,  and  some 
progress  made  with  the  four  front-pintle  platforms.  The  brensMtcigbt 
wail  of  this  battery  is  completed  except  for  the  four  depressible-gun  po- 
KitioRS,  and  about  half  of  the  new  sand  parapet  is  essentially  completetl, 
Iq  the  south  batter>'  duriug  the  year  the  breast-height  wall  for  four  gnu- 
positions  has  been  built.  At  the  mortar- battery  the  most  we-stern  mag- 
azine and  »hell-ronni,  and  the  pit  for  mortar-beds  next  to  the  west  was 
wKnpieted,  or  fully  one-third  of  this  battery.  With  the  funds  available  it 
iseipected  that  during  the  presiuit  year  the  east  battery  will  be  com- 
pleted, ,is  also  the  masonry  of  the  breast-height  walla  and  the  new  gun- 
plaifurms  of  the  unfinished  portion  of  the  south  battery.  The  concrete 
aicbes  of  the  four  tra verse- nnigaziaes  of  the  south  battery  not  yet  com- 
nenceil  will  probably  l>e  completeil,  and  some  progress  made  with  the 
new  sand  panij^et  of  this  battery,  and  the  screened  earth  cover  of  its 
ou^azinea. 
Aidonnt  appropriated  for  fiscal  year  ending  .June  30,  1873,  $lil,O00. 
Appropriation  asked  fur  next  fiscal  year,  $(>3,UU0, 
Fort  Tudependenee,  Boston  Harbor,  Massachusetts,  in  charge  of  Colonel 
Btnnf  ir.  Benhnm,  Corps  of  Eiigiiteers. — During  the  year  there  were  com- 
pleted the  breast-hcigbt  walls  of  the  east,  the  sonthciist.  and  the  north 
butious  of  the  eneiente;  and  the  six  center-pintle  IS-iuch-giin  plat- 
lonDitof  these  three  bastions,  and  the  breast-height  walls  of  tlie  north- 
west Imstion,  and  cnrtaiu  of  front  I,  were  commeuced.  The  masonry  of 
the  traverse- magazine  on  the  left  flank  of  the  north  bastion  was  com- 
pletetl and  partially  covered  with  earth.  The  remaining  center-pintle 
plaifurms  of  the  barbette- battery  of  the  eneiente  are  at  their  sites  ready 
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to  be  set.  The  excavations  for  tlie  sand  parapet  of  fronts  I  and  II,  and 
tbe  completion  of  tbe  earth  cover  of  the  magazines  and  gnn-positions 
of  these  fronts,  as  also  tbe  necessary  repairing  walls,  have  been  partly 
completed.  During  the  present  fiscal  year  it  is  contemplated  to  com- 
plete tbe  masonry  of  the  remaining  three  center-pintle  platforms  and 
the  six  front-pintle  platforms  of  the  enciente,  as  also  the  three  traverse- 
magazines,  the  new  sand  parapets  of  fronts  I  and  II,  and  the  earth 
slopes  covering  the  magazines  and  the  gun -positions,  tUns  completing, 
as  far  as  the  present  orders  authorize,  tbe  barbette -battery  of  the 
enciente  of  this  nork. 

Amoniit  appropriated  for  fiscal  year  ending  Jane  30,  IST.t,  $12,500. 

Appropriation  asked  for  next  fiscal  year,  $33,000. 

Fort  at  ClarK»  Point,  yew  Jied/ord  JIarl)or,  Maesaclitisetts,  in  charge  of 
Major  6.  K.  Warren,  Co^pt  of  Engineers. — Nothing  has  been  done  at  this 
work  daring  the  past  year,  and  it  has  been  under  the  charge  of  a 
fort-keeper.  The  board  of  engineers  has  recommended  au  earthen 
barbette-battery  for  twenty-six  heavy  rifled  or  smooth-bore  gnns. 

No  appropriation  was  made  for  flscal  year  ending  June  30,  1873. 

Appropriation  asked  for  next  fiscal  year,  850,000. 

Fort  Phicnix,  New  Bedford  Harbor,  Maanachvselta,  in  charge  of  Major  6. 
K.  Warren,  Corps  of  Engineers. — Nothing  has  been  done  at  this  work 
during  the  past  flscal  year,  and  no  expenditures  were  made  there  for 
any  purpose.  The  buildings  and  property  there  are  of  little  value,  and 
were  looked  after  by  the  ordnance-sergeant. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1873. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Adams,  Newport  Harbor,  Rhode  Island,  in  charge  of  Major  G.  K. 
Warren,  Corps  of  Engineers. — During  the  past  fiscal  year  tbe  work  per- 
formed consisted  mainly  in  making  preparations  for  resuming  work  on 
the  new  batteries  by  putting  the  wharves  and  roads  in  good  order,  open- 
ing new  communications  about  the  work,  and  repairing  those  leading 
from  the  southeast  front  to  the  artillery- stables.  The  facing  of  the 
embrasures  on  the  water-fronts  was  also  completed.  The  special  enumer- 
ation of  the  work  is  as  follows:  Completing  tbe  new  road  around  the 
northeast  salient;  raising  tbe  arch  of  the  sally-port  on  north  front,  and 
grading  tbe  roadway  for  carriages,  and  paving  it;  repairing  wharf  at 
artillery -stable,  and  the  approaches  to  tbe  wharf  on  north  front;  pre- 
paring place  for  coal-yard  out  of  the  way  of  the  wharves;  repairing  and 
regrading  the  passage-way  out  of  the  southeast  front;  recoustmcliDg 
drain  in  fVont  of  the  horu-work;  completing  the  refacing  of  tbe  embra- 
sures on  tbe  north  and  east  fronts. 

The  modification  of  the  new  batteries  to  ;ulmit  tbe  depressing  gun- 
can-iage  had  not  been  made  in  time  for  oi>eration  before  tbe  30th  of 
June. 

Amount  appropriated  for  fiscal  yenr  ending  Jane  30, 1873,  d8o,000. 

Appropriation  asked  for  next  fiscal  year,  tl40,OOQ. 

The  work  the  current  year  will  consist  in  building  a  new  set  of  quar- 
ters for  the  commanding  officer  outsi<1e  of  the  fort,  and  iu  the  coDStrue- 
tion  of  the  new  heavy  butteries  on  the  water-front. 

The  estimates  for  the  fiscal  year  contemphite  a  rapid  prosecotiou  of 
tbe  work  on  the  new  batteries,  tlie  building  of  some  wlditional  qaorters, 
and  repairs  upon  tbe  old  ones,  which  are  very  dilapidated,  and  whose 
use  cannot  yet  be  dispensed  with. 

J)7nnpHng's  Battery,  Caaonicut  Island,  Rhode  Istaud,  in  charge  of  Major 
G.  K.  Warren,  Corps  of  Engineers. — Nothing  has  been  done  at  this  site 
during  the  past  fiscal  year.    It  has  been  proimsed  to  place  here  ten 
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heavy  {tuus  in  barbette,  but  tbe  exact  plan  lias  not  been  fixed  by  tbe 
board  of  enfnneers,  and  a  c^Qtoiir  survey  lias  been  recommeiidi'tl  to 
enable  tbis  to  be  done,    Tliia  snrvey  sUould  be  made  as  soon  as  prac- 
licahle. 
So  appropriation  was  made  for  fiaoal  year  ending;  June  Hi,  1S73. 
Approprttition  naked  for  next  fiscal  year,  $50,(>0U. 
Df/eiutea  of  Dutch  Island,  tresUrn  entrance  to  Harragansett  Bap,  Rhode 
/ilaxd,  in  charge  of  Major  O.  K.  Warren,  Corps  of  Siigineers. — These  de- 
fenses are  to  consist  of  tliree  detacbed  batteries,  en  barbette,  sitnated 
Dpon  the  snmmit  of  tbe  island,  and  iiflordinf;  emplacements  for  tbtrty- 
eigfat  15  inch  guns,  or  equivalent  rifles.  - 

The  work  berc  during  the  past  fiscal  year  consisted  mainly  as  follows : 
Dming  the  first  two  moDtba  of  the  fiscal  year,  preparations  of  varioos 
binds  were  made  for  comnicnciiig  tbe  batteries,  inclnding  tbe  assem- 
blage of  material,  and  ueceBsary  repairs.    It  was  soon  found  that  a 
reconsidemtiou  of  the  details  of  the  general  plan  of  the  batteries  was 
advisable,  and,  consequently,  early  in  September,  1871,  active  oper- 
ations were  snspended,  and  the  island  left  in  charge  of  a  fort -keeper 
QOtil  spring.     During  the  winter  of  1871  and  spring  of  1872,  the  plans 
were  reconsidered  by  tbe  boanl  of  engineers  for  fortifications,  and  a 
new  plan  prepared,  which  received  tbe  approval  of  the  Chief  of  Bngi- 
IM«T8.    March  and  April  were  spent  in  making  preparations,  receiving 
and  storing  material,  &c.,  and  early  in  May  gronnd  was  liroken  for 
ftniadations  of  the  three  service-magazines  at  the  southwest  salient  of  the 
larger  of  the  three  batteries.    At  tbe  close  of  the  fiscal  year  the  follow- 
ing bad  been  accomplished ;  Completing  the  foundations  of  two  service- 
magazines,  and  building  and  setting  forms  and  centers  for  side  walls 
and  arches  of  same;  partly  completing  foundations  for  a  third  maga- 
tine,  and  the  forms  and  centers  lor  its  superstructure,  and  excavating 
tbe  fonitdations  for  a  fourth  magazine,  besides  many  matters  of  detail 
nmnected  with  the  general  conduct  of  the  work  and  the  care  of  public 
^operty. 
No  appropriation  was  made  for  fiscal  year  ending  June  '10, 1873. 
Appropriation  asked  for  next  fiscal  year,  950,0(W. 
Fort  Trumbull,  New  London  Harbor,  Connecticut,  in  cltarge  of  Major  0. 
K.  WarreK,  Corps  of  Snffineers.—l^othmg  has  been  done  at  this  work 
diriug  the  past  fiscal  year,  and  it  has  been  taken  care  of  by  the  com- 
muidiag  officer  of  the  garrisiii.     It  is  designed  to  modify  the  exterior 
battvries  at  tbis  fort,  so  as  to  mount  twelve  heavy  gnus. 
So  appropriation  was  made  for  fiscal  year  ending  June  30, 1873. 
Appnipriation  asketl  for  next  fiscal  year,  $20,000. 
Fort  Oristcold,  New  London  Harbor,  Connecticut,  in  charge  of  Major  G. 
K-  Warren,  Corps  of  Engineers. — Nothing  baa  been  done  at  this  work 
daring  the  jiast  fiscal  year.     It  is  designed  to  modify  existing  batteries, 
w  as  to  mount  nine  heavy  guns. 
Xo  appropriation  was  made  for  fiscal  year  ending  June  30, 1873. 
Appropriation  asked  for  next  fiscal  year,  $20,000. 
Fort  Hale,  Hew  Haven  Harbor,  Connecticut,  in  charge  of  Major  G.  K. 
Warren,  Corps  of  Engineers. — This  fort  having  been  dismantled,  no  work 
Wbeen  done  during  the  past  fiscal  year.     A  ijortion  of  the  land  occu- 
pied waa  paid  for  out  of  the  appropriation  for  purchase  of  sites  for  for- 
tifications, the  perfect  title  having  been  secured.    Measures  have  been 
taken,  though  not  yet  ended,  for  getting  proper  title  to  tbe  remainder 
tliat  i«  required  here,  and  it  is  believed  this  will  be  done  during  tbe 
cnrrent  year. 
Ko  appropriation  was  made  for  fiscal  year  ending  June  30, 1873. 
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No  appi-opriatioii  asked  for  next  ilscul  year. 

Fort  Schuylei;  JEaat  Rher,  A'etr  York,  in  charge  of  Major  II.  L.  Abbof, 
Corps  of  Engineers. — The  reports  of  former  years  show  tlni  mo<liflciitionK 
proposed  on  this  important  work  for  the  defense  of  New  York  City  from 
approach  through  East  Kiver.  Iq  brief,  the~sc  modifications  consist  of 
the  niMrations- necessary  to  adapt  the  batteries  for  the  service  of  the 
heaviest  ordnance  of  the  present  time. 

Amoant  appropriated  for  flscjil  year  eiidinc  June  30,  1873,  $S5,000, 

Appropriation  asked  for  UKst  fiscal  year,  8 100,000. 

On  the  main  work  the  modifications  of  the  north  front  have  been 
continned;  three  large  brick  arches,  with  interme<liate  communicatiuK 
arches,  one  heavy  abutment- pier,  the  greater  jiortion  of  the  new  paraile- 
^all,  inid  the  new  coping  to  the  se^rp-wall  have  been  built.  The  bridp.-, 
for  the  supply  of  material,  is  completed  across  both  ditches.  On  the 
cover  face  the  parados  in  tbo  south  bastion,  together  with  the  thicken- 
ing of  the  magazines  nnd  parapet,  have  been  completed.  On  the  place 
of  arms,  the  parados  and  parapet  have  been  sodded. 

During  the  ])rescnt  year  it  is  pro|K>sed  to  finish  all  work  in  liaiul  on 
the  north  front,  and  to  commence  the  modification  of  the  nortlicii^t 
front 

Fort  at  Vi'ilieVs  Point,  eastern  entrance  to  Neic  Yorli  Harbor,  iit  chargr 
of  Major  H.  L.  Abbot,  Corps  of  Engineers. — With  Fort  Schuyler,  tbis 
work  unites  in  the  defense  of  the  entnince  to  the  harbor  of  New  York 
City,  through  the  Eoct  Uiver,  and  its  site  is  fuvorable  to  the  cunstriio- 
tion  of  earthen  barlM^tte- batteries.  The  operations  for  the  removal  of 
natural  obstnictious  to  navigation  at  Hell  Gate  render  it  even  more  im- 
portant than  heretofore  that  this  cimnuel  of  u])proach  to  New  York  City 
and  the  Brooklyn  navy-yanl  should  bo  pnt  in  proper  state  of  defensn. 

Amount  appropriated  for  fiscal  year  ending  June  30,  1873,  !37ti,.'jOO. 

Appropriation  ;tsked  for  next  tlscal  year,  S100,000. 

During  the  past  year  the  large  storage-magazine,  designed  to  con- 
tain 250,000  pounds  of  powder,  has  been  completed,  except  part  of  the 
earth  covering.  The  drain-pipes  and  ramps  connected  with  the  under- 
gronnd  pas-sage-way  from  the  main  work  to  the  casemated  battery  have 
been  finished.  The  Little  Bay  batterj-,  (two  gnns,)  and  the  west  but- 
tery, (8  guns,)  with  their  five  travei-se- magazines,  have  been  essentially 
completed.  The  excavation  for  the  magazines  of  the  mortar- batter>' 
has  been  made,  and  about  three-fourtbs  of  the  conci-ete  stone  prepared. 
Extensive  repairs  have  been  put  upon  the  wbarf. 

During  the  fiscal  year  ending  June  30, 18T3,  it  is  proposed  to  finish 
the  we.st  battery  lor  six  gnns  with  its  service-magazines,  and  so  much 
of  the  middle  battery  for  ten  gnns  as  has  been  commenced ;  the  remain- 
der of  the  middle  battery  will  bo  filled  in  gradually.  The  east  battery 
for  seven  guns,  with  its  magazines,  will  be  commenced.  All  the  conrrete 
work  in  the  mortiir- battery  will  b<t  finished  during  the  warm  weather, 
and  the  earth-work  during  the  winter  and  spring. 

Fort  Columbus,  Gorcrnor^s  Inland,  A'eip  York  Harbor,  in  charge  of 
Lieutrnant-Colonel  John  Xetrton,  Corps  of  Engineers.  —  Six  shot-betis 
have  been  built,  and  foundations  for  eight  more  excavated,  and  Civs 
stone  and  concrete  masonry  laid.  In  the  new  barbette-battery  six  mag- 
azines have  l>een  coated  with  Portland  cement  on  tbe  outside,  the  para- 
pet has  been  constructed  and  comjileted,  and  the  terreplein  has  been 
retincetl  to  the  pi-oper  level. 

No  appropriation  was  made  for  fiscal  year  ending  June  30,  1ST3. 

Ap])ropriation  asked  for  next  fiscal  year,  $70,000. 

Castle    William,  Governor's  Island,  Ketc   York  Harbor,  in  charge  if 
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lieuUHant'Colonfl  John  XeictOH,  Cat-ps  of  Engineers. — Xatliiii;;  Ims  been 
done  at  tbis  work  dDritiK  the  past  year. 

South  Battery,  Gorernor's  Islanil,  New  York  Harbor,  in  charge  of  Lien- 
tmant Colonel  John  Xetcton,  Corps  of  Engineers.  —  Nothing  has  been 
done  at  this  work  daring  the  past  year. 

Fort  IFoorf,  Bedlotfs  Inland,  New  York  Harbor,  hi  charge  of  Lieutenant- 
ColoHel  John  Xetcton,  Corps  of  Engi-neers.  —  Tliis  work,  together  with 
those  uiMui  Governor's  Island,  is  designed  to  close  theentrance  to  the 
East  and  Elndson  Kivers,  and  to  eover  New  York,  part  of  Brooklyn,  and 
Jersey  City,  from  the  bombardment  of  a  hostile  tleet  in  New  York  Bay. 
11)19  work  remains  the  same  a»  nt  last  annual  report,  but  little  work 
bavtDg  been  done.  The  entrances  to  the  magazines  in  the  exterior 
water- battery,  built  hist  year,  hiive  been  completed,  and  portions  of  the 
|)arai»et  raised  to  tiie  proper  height. 

Amount  appropriated  lor  fiscal  year  ending  June  30, 1873,  $17,000. 

Appropriation  asked  for  next  fiscal  year,  $40,000. 

Fort  Hamilton  and  additional  batteries,  Xeic  York  Harbor,  in  clutrge  of 
lAenicnant- Colonel  John  Xeicton,  Corps  of  Engineers. — During  the  past 
fiscal  year  the  sea-wall  of  water-lMittery  No.  1  was  carried  up  two 
conrses,  and  is  ready  for  coping ;  the  rear  of  the  sen-wall  has  been  filled 
in  with  earth  to  a  general  level  of  two  feet  below  the  top  of  the  sea- 
wall. 

Amount  appropriated  for  fiscal  year  ending  June  30, 187.'{,  $40,000. 

Appropriation  asked  for  next  fiscal  year,  $dO,000. 

Mortar- Battery  at  Fort  Hamilton,  Xew  York  Harbor,  in  charge  of 
Lieutenant- Colonel  John  Xeicton,  Corps  of  Engineers. — During  the  past 
fiscal  year,  sis  traverse-magazines,  inclnding  three  service-magazines, 
have  L)een  built  and  completed,  except  doors  and  sodding.  Tbe  terre- 
plein  and  para|>et  are  also  completed,  except  grading  and  sodding. 
Fnnds  for  this  work  were  derived  Irom  general  artpropriation  tor  mor- 
tar-batteries. 

f*r(  on  Kite  of  Fort  Tompkins,  Xcic  York  Harbor,  in  charge  of  jitajor 
(^.  A.  Qillmorc,  Corps  of  Engineers. — This  importnnt  work  crowns  the 
hill  in  rear  of  the  open  batteries  and  other  works  on  8taten  Island, 
comntaudK  the  entrance  through  the  Narrows  to  New  York  Harbor, 
acts  as  a  keep  for  those  works,  and,  when  complete:!,  will  throw  a  heavy 
fire  from  a  high  elevation  upon  vessels  attempting  to  pass  before  it. 
DnriDg  the  past  year  all  the  masonry  of  the  two  gateways  and  the  two 
sally  [Mjrt  arches,  and  the  walla.and  arches  of  the  pitssnge-wnys  over  the 
«ally-i>orts,  were  finished.  Theoi)eniugleft  in  the  scarp-wall  for  iuf^e^ss 
and  egress  was  closed,  and  the  scarp-wall  north  mid  south  of  the  sally- 
piwt  lowered  five  feet  and  the  coping  relaid.  The  granite  parado-wall 
was  finished  except  the  coping,  and  the  masonry  of  the  four  traverse- 
matnzrnes  was  carried  up  to  the  springing  lines  of  the  arches.  The 
rails  uf  the  south  circular  stairway  were  carried  np  to  the  skew-backs, 
and  those  of  the  passage-way  to  piirade  to  the  level  of  parade-coping. 
Tbe  casemate  and  sally-port  arches  were  covered  with  tnastic,  and 
vith  earth  filliDg,  sodded  on  the  exterior  slope,  to  5  feet  0  inches 
below  teireplein.  The  iron  balcony  and  stairs  along  the  second  tier 
tawiDatcs,  and  along  the  parade-coping  of  channel -front,  were  nine- 
teotbtt  completed. 

DnrinfT  the  present  year  it  is  proposed  to  finish  the  work  with  the 
exwpliou  of  the  glazing  and  interior  finish  of  twenty-five  casemates  for 
qoarterd  on  the  land-fronts,  to  repair  and  build  necessary  roads,  and 
provide  gutters,  &c.,  for  drainage,  and  to  complete  the  sodding  and 
^iug  of  the  slopes. 
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Auiouut  iippropriah'ilfoi'fiaciil  year  ending  June  .'10, 1873,  $83,000. 

Appropriation  asked  for  next  fiscal  year,  $30,000. 

Glacis  Gun-BatUry,  (north  nf  Fort  Tompkins,)  Staten  Island,  Keic 
lork  .Harbor,  in  charge  of  Major  Q.  A.  Gillmore,  Corps  of  Engineers. — 
During  tlie  past  year  tliis  battery  was  fiiiislicd  witli  tUe  exception  of 
hanging  the  inngaKine-doors  and  laying  the  breast -height  wall  and  tim- 
ber gan-plati'onns,  to  do  which  will  consume  one  month's  labor.  The 
disbursements  for  the  work  were  made  from  the  appropriation  for  fort 
on  site  of  Fort  Tompkins  for  the  fiscal  year  ending  Juno  JtO,  187iJ. 

No  appropriation  asked  for  next  fisc:al  year. 

Glacis  Mortar- liattcry,  {noullt  of  Fort  Tompkins,)  Utaten  TslantJ,  in 
charge  of  Major  Q.  A.  Gillmorej  Corps  of  Engineers. — During  the  i)ast 
year  this  battery  was  completed  with  the  exception  of  hanging  the 
magazine-doors  and  laying  the  mortar-platforms.  As  soon  as  the  pint- 
forms  are  creosoted  they  will  be  laid,  and  the  battery  will  then  be  fin- 
ished, probably  in  the  early  part  of  the  present  year. 

Battery  Hudnon,  Staten  Islan<i,  Neic  York  Harbor,  in  charge  of  Major 
Q.  A.  Oiilmore,  Corps  of  Engineers. — Tliis  work,  together  with  those 
on  the  north  and  south  clifi's,  forms  a  system  of  o|ieu  earthen  barbette- 
batteries,  lying  exterior  to  Forts  Tompkins  and  Wadsworth,  and  brings 
a  powerful  fire  to  bear  npon  the  channel,  up  to  ami  through  the  Nar- 
rows. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1873,  !(<17,00l). 

Appropriation  asked  for  next  fiscal  year,  ii:i9,000. 

That  portion  of  this  battery  bearing  upon  the  lower  bay  was  not  en- 
.tirely  completed  during  the  last  fiscal  .tear,  in  consequence  of  the  delay 
in  getting  the  timber  gun-platforms  creosoted,  and  the  inconvenience  of 
working  near  King's  counterpoise- carriage  during  the  construction  of 
ita  platform  and  the  experimental  firing  which  followed.  The  plattbrm 
and  panipet  for  King's  carriage  were  constructed,  the  entrance  retain- 
ing-walls  were  built,  and  the  e^rth  cover  formed,  but  not  sodded,  for  the 
two  traverse-magazines  west  of  light-honse. 

In  Battery  Hudson  extension,  the  principal  magazine  and  the  rear 
slope  of  battery  were  sodded;  the  tcrrepleiu  was  excavated  to  about 
the  proper  graderand  the  earth-work  of  the  two  traverse-magazines 
formed  but  not  sodded.  The  cottage  in  rear  of  the  extension  was  re- 
moved, and  the  glacis  west  of  the  principal  magazine  formed  to  the 
proper  grade.  The  south  face  of  the  battery  requires  about  Rix  weeks' 
work  for  ita  completion,  which  will  be  accomplished  during  the  present 
working  season.  Important  and  desirable  modifications  have  been  de- 
signed and  approved  for  the  east  face  of  this  battery,  bearing  across 
the  "Narrows,"  to  fit  it  for  the  reception  of  15-inch  guus,  and  it  is  very 
desirable  that  these  modifications  should  be  executed  at  an  early  day. 

North  Cliff  BatUry,  Staten  Island,  New  York  Harbor,  in  charge  of 
Major  Q.  A.  Gillmore,  Corps  of  Engineers. — During  the  past  year  the 
concrete  masonry  in  the  principal  magazine  and  two  service -magazines 
was  completed  and  the  walls  of  the  covered  passage  in  solid  traverse 
carried  up  to  springlug  line ;  a  portion  of  the  earth-work  of  magazines 
and  traverse  formed,  and  the  old  breast-height  wall  and  platforms  in 
south  end  of  battery  removed.  With  the  exception  of  the  platformB, 
breast-height  wall,  and  high  parapet  for  the  depreasiug-guus,  two  months' 
work  will  complete  the  battery. 

South  Cliff  Battery,  Staten  Island,  New  York  Harbor,  in  cAaiw  of 
Major  ^.  A.  Gillmore,  Corps  of  Engineers. — As  the  modification  of  this 
battery  requires  a  considerable  reduction  in  the  artoament  of  the  posi- 
tion, it  was  not  deemed  advisable  to  dismount  any  of  its  guns  and 
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begin  work  ODtit  tbe  gnn-platforms  were  laid  in  Battery  Hudson  exteu- 
aoD,  ftDd  OQ  tbe  chaDnel-ftx)iit  of  Fort  Tompkios,  and  the  glacia  gun- 
bittery.    Tbe  ^ork  will  be  commenced  during  the  present  fiscal  .year. 

Ihrt  at  Sandy  Hook,  New  Jerseg,  in  charge  of  Ideutejiant- Colonel  John 
yetcton,  Corps  of  Engineers. — During  the  past  year,  for  the  protectioo 
of  tbe  site,  two  jetteea  were  built  of  sheet-piliug,  four  inches  and  six 
inebcfl  thick,  driren  into  the  sand ;  the  jettees  were  coustrncted  in  this 
maoDer,  each  150  feet  in  length.  These  .jettees  answered  the  purposes 
for  which  they  were  built,  the  bench  having  formed  to  a  considerable 
extent. 

>'o  approprintion  was  made  for  fiscal  year  ending  June  30,  1873. 

Xo  appropriation  asked  for  next  fiscal  year. 

Fort  Miffiin,  Detatcare  Rirei',  Penngylvania,  ia  charge  of  Lieutenant- 
CotoMtl  J.  J).  Eurt2,  Corps  of  Engineers. — This  work  occupies  a  position 
n|»on  tbe  inner  line  of  defense  of  the  city  of  Philadelphia  and  the  naval 
establishment  at  League  Island.  During  the  past  year  about  1,700  feet 
of  dikes  were  reconstructed ;  a  site  for  a  nine-guu  battery,  south  of  fort, 
located ;  a  fence  on  south  boundary  erected ;  nnsorviceuble  magazine 
removed,  and  sinice,  wharf,  and  public  buildings  repaired.  Tbe 
masonry  lor  two  smnll  se rv ice- mngi) zincs  in  the  mortar-battery  has 
beeo  carried  forward  to  near  completion. 

Amount  appropriated  for  fiscal  year  ending  June  30.  1873,  ^iL'.OOU. 

So  appropriation  aske<l  for  next  fiscal  year. 

During  the  present  year  it  is  proposed  to  complete  the  sand  trax'erses 
totwu  service- magazines  in  demi-lune;  construct  three  gnn-plntforms  on 
south  face;  largo  storage -magazine,  and  temporary  pile-pier  and  tresllc- 
vrnrk  for  the  reception  and  delivery  of  material  for  exterior  battery. 

»xt  year  it  is  proposed  to  construct  a  dike  on  south  boundary-line; 
complete  the  exterior  battery  for  i»inc  guns;  rebuild  tbe  existing  wharf, 
and  make  requisite  repnirs  to  (juarters  occupied  by  Kiiginecr  Depnrt- 
menL 

Fort  Delairarf,  Iklaware  Hiver,  JUelairan;  in  charge  of  Lieutenant-Col- 
onel J.  1).  Kttrtz,  Corps  df  Engineers. — This  work  is  situated  on  the  Pea- 
Patch  Island,  and  formsoneuf  the  chain  of  works  constituting  the  outer 
line  of  defense  for  the  Delaware  Biver.  During  the  pttst  year  nine 
magazines  and  traverses  on  tbe  terrcplein  of  the  fort  were  finished ;  the 
tenepk'in  at  bastion  IV'-V  was  extended,  and  preparations  were  made 
to  tveeive  the  new  platforms  lor  heavy  guns.  Necessary  I'epnirs  to  the 
dike,  temporary  buildings,  and  bridges  were  made. 

>'o  appropriation  was  made  for  fiscal  year  ending  June  30,  1873. 

Appropriation  asked  for  next  fiscal  year,  $50,000. 

DoriDg  the  present  year  it  is  proposed  to  pnt  down  the  platforms  for 
15-incb  gnns;  hung  the  doors  to  the  magazines,  and  protect  theen- 
tnneeti  with  stonn-sheds;  complete  the  cleansing  of  the  ditches ;  repair 
tbe  scarp  on  front  IL  and  the  upper  eastern  wliarf,  and  execute  minor 
iv\aiTS  of  bridges,  fences,  and  roads. 

At  this  work  during  the  past  year  a  series  of  obserx'ations  on  the 
fanx  and  direction  of  the  snrface  and  sub-snrface  currents  in  this  vicinity, 
oonaienceil  in  the  previous  year,  were  completed. 

Buttery  at  Finn^s  Point,  Delatcare  Bitjer,  A'eio  Jersey,  in  charge  of  Lieu- 
Inut  Colonel  J.  D.  Kurt:,  Corps  of  Engineers. — Thejurisdiction  of  the 
United  titiites  to  tbe  site  of  this  battery  was  perfected  iu  May,  1872, 
and  pteparalioDS  for  active  operations  were  immediately  began.  The 
nemary  temporary  buildings  have  been  commenced,  the  dike  along 
the  rirer-front  repaired,  and  mensures  tnken  to  procure  materials  for  a 
wharC 
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No  iipt>ropniition  was  made  for  fiscal  year  ending  June  .'W,  I87:J. 

AppTOpriiition  asked  for  next  fiscal  year,  $75,(K)«, 

It  is  proposed  during  the  pi-esent  fiscal  year  to  complete  tlie  teraiw- 
rary  buildings  and  wbarf,  and  to  commence  tlio  construction  of  tliP 
battery. 

Jieic  Fort,  opposite  Fort  Jhlatrarc,  Delaware  shore,  in  charge  of  Lien- 
ienant-ColonelJ.  D.  Kurtz,  Corps  of  Engineers. — Tlio  sito  for  tliis  barbette- 
battery  was  acquired  by  tlie  United  States  in  September,  1871.  During 
the  past  year  tbe  necessary  temporary  buildings,  fences,  and  roadK  were 
nearly  completed,  and  the  construction  of  a  wliarf  was  commenced. 

Amount  appropriated  for  fiscal  year  ending  Juno  31),  1S73,  $42,.'>(H}. 

Appropriation  asked  for  next  fiscal  year,  $50,000. 

It  is  proposed  during  tlie  present  year  to  complete  the  huHdings  and 
wbarf,  construct  a  permanent  dike  along  the  water-front,  and  commence 
the  constmctiou  of  tbe  battery. 

Fort  MoHenrii,  Baltimore  Harbor,  Maryland,  in  charge  of  Major  Vt'il- 
liam  P.  Craiffhill,  Corps  of  Engineers. — This  work  forms  partof  tbe  inner 
line  of  defense  for  Baltimore  and  its  dependent  interests,  and  commands 
with  its  fire  the  interior  waters  of  tlie  harbor  and  tlie  channels  of  ap- 
proach thereto. 

A  project  for  a  large  exterior  battery  ibr  guns  of  the  largest  caliben< 
has  been  some  time  ])repared,  but  its  construction  could  not  be  begun 
for  want  of  funds.  The  only  work  during  the  past  year  has  been  the 
necessary  repairs  for  tbe  proi)er  preservation  of  the  work. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1871^,  $21,000. 

Appropriation  asked  for  next  fiscal  year,  $25,000. 

Lazaretto  Point,  opposite  Fort  McHenrt/,  Baltimore  Harbor,  Maryland,  in 
charge  of  Major  William  P.  Craighill,  Corps  of  Engitieers. — An  efficient 
battery  for gnnsofthelargest caliber,  designed  to  cross  its  fire  with  that 
of  Fort  McHenry,  and  form  part  of  the  inner  line  of  defense  of  tbe  har- 
bor, has  been  some  time  prepared  for  this  site,  but  the  battery  could  not 
be  built  for  want  of  fnnds.  It  is  not  considered  expedient  to  commence 
work  now  at  that  jioiiit,  and  it  is  recommended  that  the  small  appro- 
priation of  413,000,  made  June  10, 1S72,  for  this  locality,  be  transferred 
to  the  credit  of  Fort  McHenry,  which  isdistant  but  afew  hundred  yards, 
and  belongs  to  the  same  line  of  defense. 

No  appropriation  asked  for  next  fiscal  year. 

Fbrt  Carroll,  Baltimore  Harbor,  Mart/land,  in  charge  of  Major  William 
P.  Craighill,  Corps  of  Engineers. — This  fort  is  sitnatcd  upon  the  outer 
line  for  the  defense  of  the  harbor  of  Baltimore.  It  is  a  caseinated  work, 
and  until  ttie  beat  methods  of  arranging  such  defense  shall  have  been 
devised,  no  exi>enditurcs  upon  it  are  proposed  other  than  for  its  preser- 
vation. 

Ohstruclions  of  the  Pototnac,  in  charge  of  Major  William  P.  Craighill, 
Corps  lOf  Engineers. — It  has  not  yet  been  t'otind  practicable  to  make  tJie 
desired  experiments  npott  these  obstructions.  Tbe  material  has  been 
left  in  store  at  Fort  Foote. 

Fort  Foote,  Potomac  River,  Marglnn<l,  in  citarge  of  Major  William  P. 
Craighill,  Corps  of  Engineers. — This  work  forms  the  inner  line  of  defense 
of  the  channel  of  approach  by  water  to  Alexandria,  Washington,  and 
Georgetown.  Projects  for  tbe  modification  of  this  fort,  and  for  an  addi- 
tional battery  for  tbe  use  of  tbe  heaviest  guns,  have  been  some  time  pre- 
pared. Arrangements  have  been  made  for  the  pnrcfaase  of  the  site,  aud 
the  legislature  of  Maryland  has  made  cession  of  jurisdiction.  When 
the  title  is  approved  by  the  proper  authority,  operations  in  construction 
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nuf  be  lit  oiictf  lie^uii  witb  funds  npproprated  June  10,  l'S72.     Some 
uecMsarj-  repaira  to  the  wharf  have  been  made. 
AmouDt  appruprmted  for  fiscal  year  ending  June  30,  1873,  $21,000. 
Appropriation  asked  for  next  fiseal  year,  $25,000. 
Fort  Wathiwjton,  Potomac  Riter,  2tary(ti>id,\in  cliarge  of  Major   Will- 
km  I^,  Craighiil,  Vorps  of  Engineerx. — Tbis  fort  occupies  an  iiuportftiit 
jMwitiOD  on  the  outer  hue  of  defense  of  the  cities  of  Alciiandrin,  Wnah- 
iDgtOD,aQd  Ucorgetowt)  niiU  their  de|)endeiit  in tereats.    The  hue  requires 
stn-DgCheninK  by  the  lutroductioii  of  guns  of  the  lieavieat  cftUbern. 

i'tojects  of  earthen  barbette  batteries  to  occupy  positions  immediately 
north  aad  south  of  the  main  work,  as  well  its  plans  for  the  modification 
rtf  the  existing  water-battery,  have  been  some  time  prepared,  but  their 
utDstractioii  c-onUl  not  be  begun  for  want  of  funds.    So  exiwnditnreB 
(lartDg  the  year. 
Amonnt  appropriated  for  liseal  yeur  ending  June  'M,  1S73,  321,000. 
Apitropriation  asked  for  next  fiscal  year,  $2i),000. 
Fori  Monroe,  Old  Point  Comfort,  Virginia,  in  charge  of  Major  William 
!'.  Craighill,  Corps  of  EHgineen. — Tliis  extensive  work  occupies  an  im- 
[■ortant  position,  covering  the  approach  to  Hampton  Itoads,  the  navy- 
vard  at  Portsmonth,  and  the  Jnnies  Uiver.   Projects  have  been  for  some 
time  prepared  by  the  board  of  engineers  for  fortifications  for  the  modi- 
dcatious  needed  to  adapt  the  work  for  heavy  guns  of  the  largest  size. 
Owiog  to  the  want  of  apprupiiations,  the  o|ieratioii3  for  the  year  have 
been  confineil  to  repairing  and  rebnilding  three  15-inch-gun  platforms, 
and  utakiug  other  necessary  repairs,  which  have  been  qnite  extensive. 
The  pi  title-stones  injured  by  the  experimental  tirings  in  1871  have  been 
removed  uud  others  substituted.  The  two  front-pintle  lu-inch-gun  phtt- 
fonos,  Kos.  1  ami  3,  iu  the  coveved-way,  have  been  rebuilt,  as  has  been 
the  bridge  at  the  small  postern  in  the  face  of  the  left  bastion  of  front 
VII.    A  wooden  sustainiDg-revetment  in  the  rear  of  the  ordnance- 
office  Las  been  renewed.  Itepairs  have  been  niiidc  utKin  tho  I'omps,  terre- 
pleiu,  casemates,  buildings,  and  bridges,  in  and  abont  the  work. 
Aiuouut  approi)riated  for  fiscal  year  ending  Juno  30, 1873,  $42,.'>00. 
Appropriation  asked  for  ne.'^t  fiscal  year,  @100,000. 
Artman  Well  at  Fort  Monroe,  Virginia,in  charge  of  Major  WilHamP. 
Onghill,  Corjis  of  Engineers. — Work  on  this  well  was  suspended  for 
«ut  n(  funds  in  August,  1870,  and  was  resumed  about  the  1st  of  Oc- 
tober, 1871,    It  wa«  determined  to  drill  instead  of  boring,  the  latter  pro- 
«« having  ceased  to  be  practicable,  in  this  case,  and  the  work  pre- 
liffliury  to  tbi.i  change  will  soon  be  completed.    The  depth  will  then 
Iw  iocreasnl  to  about  1,200  feet,  at  which  point  the  geologists  have 
"tUtd  there  is  a  fair  prospect  of  obtainiug  good  water.    The  present 
"atetHapply  at  the  fort  is  insufficient  and  expensive,  and  it  is  a  matter 
u'  pave  intitortance  to  have  a  supply  which  will  be  ample  and  unfailing, 
«pNully  in  time  of  war. 
^'o  appropriation  was  made  for  fiscal  year  ending  June  30,  187.'t. 
^0  appropriation  asked  for  next  fiseal  year. 

Fort  Wool,  Hampton  Roads,  Virginia,  in  cliarge  of  Major  William  P. 
'■tifkiU,  Corps  of  Engineers. — This  casemated  work  unites  with  Fort 
^iooroe  ill  closing  the  passage  to  Hampton  Beads,  crossing  its  fire  with 
litpma  from  that  forL    Until  approved  projects  for  its  completion  are 
''**iitd,  00  further  work  is  contemplated  other  than  that  necessary  to 
I**Wre  it  from  iujory. 
-^^0  ajipropriatiou  was  made  for  fiscal  year  ending  June  30, 1S73. 
^'oan>n>priatiou  asked  for  next  fiscal  year. 
Furi  Maeon,  Beaufort  Harbor,  Korth  Carolina,  in  charge  of  Major  Q. 
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A.  Oilliiiore,  Corps  of  Enffineen, — Daring  the  past  year  operations  at 
tills  work  bave  beeu  confined  to  repairs  of  tlie  wbarf,  and  tlie  constrac- 
tion  of  a  breakwater  under  the  same,  the  expense  iucurred  being  borne 
by  the  appropriation  for  contingencies  of  fortiHcatious. 

During  the  present  year  it  is  proposed  to  make  further  repairs,  increase 
the  security  of  the  wharf,  and  also  to  place  sheet-iron  chimney-caps  on 
the  casemAte-chimneys. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  CasKcll,  mouth  of  Cape  Fear  Eirer,  North  Carolina,  t»  charge  of 
Afajor  Q.  A.  OUlmore^  Corps  of  Fnffineera. — This  work  was  erected  for 
the  defense  of  Wilmington  City,  North  Carolina,  at  a  time  when  it 
covered  the  only  water-approach  to  that  place.  By  the  subsequent  en- 
largement of  New  Inlet,  however,  vessels,  can  avoid  Fort  Caswell,  and 
enter  ('aiie  Fear  River  six  miles  from  its  mouth.  A  workateachof  these 
entrances  will  doubtless  bo  required  for  a  i>erfect  defense,  bnt  a  single 
work  on  Ciipe  Fear  Itiver,  above  their  junction,  at  old  Bruuswick,  about 
two  miles  below  Orton's  Point,  will  also  be  necessary,  and  its  construc- 
tion should  tiike  precedence,  in  point  of  time,  over  the  works  on  the  outer 
line. 

No  work  ou  this  fort  is  proposed  until  the  wludc  subject  (»f  the  defense 
of  this  position  can  be  carefully  rensed. 
No  appropriation  asked  for  nextflM^al  year. 

JVcio  Work  at  Old  Bransicick,  Cape  Fear  River,  North  Carolina,  incharge 
of  Major  Q.  A.  Gillmore,  Corpn  of  Engineer). — Plan,?  and  estimates  for 
works  of  defense  at  this  point,  comprising  a  line  of  open  batteries,  with 
a  tower  iu  rear  for  their  protection  and  as  security  against  an  attack  by 
land,  bave  been  prepared,  and  now  await  the  action  of  the  board  of 
engineers  for  fortiticatioiis.  Tliirty  five  thousand  dollars  will  be  required 
for  the  purchase  of  site,  the  erection  of  barracks,  shop«,  and  store- 
houses, and  the  commencement  of  the  work. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Moultrie,  Charleston  Harbor,  South  Carolina,  in  charge  of  Major 
(^.  A.  Oillinore,  Corps  of  Engineers. — The  old  platforms,  the  flagging  of 
terrepleiu,  the  breast-height  parade,  and  tie-walls,  the  palmetto  crib- 
traverses  on  the  tcrrcpleius,  and  the  heavy  wooden  bomb-proofs  on  the 
parade  and  adjacent  to  the  scarp-wall,  were  removed.  The  scarp-wall 
was  uncovered  completely  and  rei>aired,  and  only  awaits  the  coping  to 
finish  it.  The  old  mnguzine  in  the  northwest  angle  was  uncovered,  and 
the  renmius  of  the  old  brick  quarters  on  the  west  face  taken  oat.  Three 
service-magazines,  in  the  south,  southeast,  and  southwest  faces,  re3i>ect 
ively,  were  completed,  except  the  doors,  and  the  foundations  and  plat- 
forms for  two  15-incfa  guns  were  laid.  The  bricks  from  confederate  Fort 
Eipley  were  transported  to  Fort  Moultrie. 

During  the  present  fiscal  year  it  is  proposed  to  flniah  the  work  on  the 
channel- lieariug  fronts,  from  the  curtain  of  the  east  face  around  to  the 
flank  of  thu  west  face,  and  perhnps  begin  the  principal  magazine  iu  rear 
of  the  east  fiice,  omitting  the  platforms,  breast-height  watt,  and  high 
parapet  for  the  depressing  carriages. 
Amount  appropriated  for  fiscal  year  ending  June  30, 18711,  $35,000. 
Appropriation  asked  for  next  fiscal  year,  (50,000. 
Fort  Sumter,  Cliarleaton  Harbor,  South  Carolina,  in  charge  of  Major  Q. 
A.  Gillmore,  Corps  of  Engineers. — Daring  the  past  fiscal  year  the  scarp- 
wall  for  the  esist  hatfof  t^he  gorge  and  the  entire  southeast  face  was  con- 
stnicteil,  and  only  awaits  the  coping  to  complete  it.    Tlie  broken  arches 
in  rear  were  removed  and  the  site  leveled.    Tlie  timber  and  masonry 
Aibria,  which  in  large  amounts  occnpied  the  interior  of  these  two  faces, 
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and  tbe  angle  between  them,  was  thoroagbly  excavateil,  and  a  surface- 
mmriue  constructed  on  tbe  soatheast  ^ce,  and  finished,  with  the  ex- 
ertion of  a  portion  of  the  gallery  and  the  doors.  The  casemates  of 
the  northeast  face  were  cleared  of  the  sand  that  tilled  them,  and  un- 
covered on  top  and  in  rear.  The  casemates  of  the  second  tier  on  this 
&ce  were  removed,  and  the  scarp-wall  cut  down  to  the  level  of  the  top 
of  tbe  recess  arches.  The  middle  casemates  of  the  west  face  were  un- 
covered, the  scarp-wall  being  cut  down  to  reference  (18,)  and  the  sites 
of  t»o  15-inch  gnns  were  prepared,  and  the  foundations  and  platforms 
ptrtdown.  Two  cisterns,  of  2,700  and  3,500  gsllous' capacity,  respect- 
inly,  were  constrncted.  Also  a  temporary  bailding  for  the  storage  of 
tools  and  cement. 

Daring  the  present  fiscal  year  it  is  proposed  to  constmct  a  service- 
magazine,  complete  the  covering,  and  sod  the  one  already  partially  fin- 
ished, and  build  the  breast-height  and  parapet  in  front  of  the  platforms 
already  iu  position. 

Amount  appropriated  for  fiscal  year  ending  Jnne  30, 1873,  $33,000. 

Appropriation  asked  for  next  fiscal  year,  $50,000. 

Fort  Johnson,  Charleston  Harbor,  South  Carolina,  in  charge  of  Major 
().  A.  GiUotore,  Corps  of  Engineers. — Xo  operations  were  carried  on  at 
this  work  during  the  past  fiscal  year,  and  no  funds  are  available  at  pres- 
ent. An  appropriation  is  required  for  the  execution  of  the  approved 
prctject  for  repairing  and  maintaining  this  worlc  as  at  present  designed, 
ootnprisiiig  the  construction  of  one  concrete  magazine,  and  such  neces- 
sary alterations  and  enlargements  in  existing  emplacements  for  gnns, 
as  win  fit  them  for  tbe  reception  of  15-iucb  smooth  bores  or  correspond- 
ing rifles. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1S73. 

Appropriation  asked  for  next  fiscal  year,  $10,500. 

Cattii  Pinckney,  Charleston  Harbor,  South  Carolina,  in  charge  of  Major 
V-  A.  Qillmore,  Corps  of  Engineers. — No  oiierationa  have  been  carried  on 
at  this  work  during  the  past  fiscal  year,  and  there  are  no  available  funds 
at  the  present  time. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1S73. 

Appropriation  asked  for  next  fiscal  year,  $8,500. 

Fort  Jackson,  Savannah  River,  Georgia,  in  charge  of  Major  Q.  A.  GUl- 
*ort,  Corps  of  Engineers. — The  modification  of  Ibis  work,  so  as  to  fit  it 
foTibe  reception  of  heavy  guns,  in  accordance  with  tbe  official  plan, 
win  be  commenced  during  the  present  fiscal  year.  As  Fort  Pulaski  can 
be  avoided  by  a  fleet  entering  the  Savannah  Biver  by  way  of  Kassau 
SoatKi  and  Saint  Augustine  Creek,  Fort  Jackson  furnishes  the  only  di- 
reet  defense  of  the  city  of  Savannah  against  a  naval  attack.  Its  com- 
pletioo  at  an  early  day  is  therefore  desirable.  A  new  wharf  and  a 
new  temporary  building  for  men's  qaart;er8  will  have  to  be  constructed. 

AmoQut  appropriated  for  fiscal  year  ending  June  30, 1873,  $15,000. 

■Appropriation  asked  for  next  fiscal  year,  $9,000. 

Fort  PuJaski,  Sarannak  Eiver,  Georgia,  in  charge  of  Major  Q.  A.  Oill- 
Mrf,  Corps  of  Engineers. — Besides  tbe  erection  of  the  necessary  tempo- 
ral; bnildings,  soch  as  barracks,  stables,  storehonses,  and  workshops, 
tlM<9eration8  during  tbe  past  year  consisted  in  the  removal  of  the  old 
Pftflatformsandbreast-height  wall  of  tbe  demilune;  the  raising  of  the 
«•I^*alI  of  both  faces  2  feet  6  inches,  to  reference  (11;)  there-arrange- 
neatadBoddingoftbeexteriorandsnperiorslopes;  theexcavationoftbe 
(I'll  toreplein  for  the  piling  and  grillage  for  the  gnns  and  magazines  of  the 
Doitb  Gwe,  and  the  center-pintle  gun  at  the  salient ;  the  construction  of 
tbe  grillage  for  tbe  two  gnns  in  the  northeast  angle;  driving  the  piling 
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for  tbe  adjacent  service-magaziue;  the  framing  of  two  flood-gat«s  for 
the  canal,  and  replacing  the  draw-bridge  over  the  demi-luoe  ditch- 
Daring  the  present  fiscal  year  it  is  contemplated  to  carry  on  the  cou- 
stractiou  of  the  grillage  on  the  north  demi-lane  face,  and  get  down  the 
platforms  for  one  or  two  guns. 

During  tbe  DO.:tt  fiscal  year  the  execution  of  the  official  plan  for  modi- 
fying the  maio  work,  so  as  to  fit  it  for  the  heavy  arinamenc  designed  for 
it,  should  be  commenced. 

Amount  appropriated  for  fiscal  year  eoding  June  30, 1873,  $2o,00l>. 

Appropriation  asked  for  next  fiscal  year,  ^75,01)0. 

HetB  Fort  on  Tybee  Island,  mouth  of  iSatannah  River,  Georgia,  in  charge 
0/  Major  Q.  A.  Gilbnore,  Corps  of  Engineers. — Plans  and  estimates  for 
works  of  defiense  on  Tybee  Island,  comprising  a  line  of  open  batterleti, 
with  concrete  tower  in  rear  for  their  protection  against  assanlt,  have 
been  prepared,  and  now  await  the  action  of  tbe  board  of  engineers  for 
fortifications. 

Fort  Clinch,  Amelia  Island,  Florida,  in  charge  of  Major  Q.  A.  Oillmore, 
Corps  of  Engineers. — No  operations  have  Iwen  carried  on  at  this  work 
daring  the  past  fiscal  year,  except  such  slight  repairs  as  conld  be  ac- 
complished by  the  fort-keeper,  and  there  are  no  funds  available  at  tbe 
present  time,  except  a  small  sum  allotted  from  the  general  appropria- 
tion for  contingencies  of  fortifications. 

No  appropriation  was  made  for  fiscal  year  ending  June  30, 1873. 

No  appropriation  asked  for  next  fiscal  year. 

Fort  Marion,  Saint  Auguatine,  Florida,  in  charge  of  Major  Q.  A.  Gill 
more,  Corps  of  Engineers. — The  slight  repairs  which  it  was  expected 
would  be  made  at  this  work,  were  not  undertaken,  an  inspection  of  tbu 
.  place,  made  by  the  engineer  in  charge  last  January,  having  shown  thai 
they  were  really  not  necessary  for  the  convenience  of  the  ordnance-sef' 
geant  stationed  there,  and  conld  well  await  the  projects  of  important 
operations  elsewhere  on  the  coast- 
It  is  contemplated  to  expend,  next  antnmn  and  winter,  the  small  snn 
allotted  from  the  general  appropriation  for  contingencies  of  fortifica 
tions  for  these  repairs,  althongh  at  least  ♦5,000  wonld  be  reqaired  to 
place  the  masonry  of  the  fort  in  a  sightly  condition.  The  position  has 
no  military  signiflcance- 

Fort  Taylor,  Key  West,  Florida,  in  charge  of  Lieutenant-Colonel  C.  E. 
Blvnt,  Corps  of  Engineers. — This  work,  for  the  defense  of  the  important 
harbor  of  Key  West,  is  still  in  an  nnfiuished  condition-  The  operations 
at  this  work  during  the  past  year  have  been  prosecuted  in  pursuance  ol 
tbe  new  plans  for  additional  defenses  of  this  imt>ortant  harbor,  prepared 
by  the  board  of  engineers  ami  approved  by  the  Chief  of  Engineers  and 
the  honorable  Secretary  of  War.  Tbe  four  main  magazines  of  the  furt 
have  been  strengthened  by  thickening  the  scarp-wall.  The  barbette- 
*tier  baa  boen  modified  by  the  removal  of  eighteen  platforms  for  10-incfa 
guns,  and  tbe  substitution  therefor  of  two  15-incb-gun  platforms  and 
three  sand  traverses.  The  embankments  (sand)  of  the  two  barbettC' 
batteries  close  to  the  beach,  north  and  south  of  the  fort,  have  been  com- 
menced and  carried  sufficiently  far  to  provide  em  placemen  la  for  six  15- 
iuch  guns,  (two  in  the  north  and  four  in  the  south  battery-)  The  case- 
mate foundations  for  platforms,  and  the  jihitforuis  themselves,  have  been 
laid,  and  the  guns  can  now  be  mounted.  Oue  magazine  has  been  well 
advanced.  Further  operations  during  the  coming  season  will  be  in  con- 
tinuance of  the  construction  of  the  exterior  batteries. 

Amount  appropriates!  for  fiscal  year  ending  June  30, 1873,  $43,500. 

Appropriation  asked  for  next  fiscal  year,  $75,000. 
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F»Tt  Jefferson,  Garden  Key,  Tortvgas,  Florida,  in  charge  of  Lieutenant- 

ii^lonfl  C.  E.  Blunt,  Corps  of  Engineers. — Dnriitg  the  year  283  niDniug 
it^tuf  the  QtiflDished  sea-wait  have  been  raised  to  low-water  mark,  a 
poritoD  of  the  ditch  lieing  previously  pumped  out  and  concrete  fonada- 
ti:>ii8laicl.  The  modiflcationa  of  the  work,  which  have  been  approved 
jiy  Ihe  honorable  Secretary  of  War,  have  been  taken  in  hand.  The 
foar  cnrtain-magazines  have  been  strengthened  by  increasing  the  thick- 
ness of  adjacent  scarp  to  12  feet.  Eight  of  the  barbette-magazines  have 
been  modified  in  part.  Theconcretcfoundationforplatformsaadtheplat- 
fanns  themselves  have  been  commenced  and  completed  in  the  bastions, 
and  six  15-inch  gans  t-an  now  be  monnted.  Three  center-pintle  (mason- 
iT]  platforms  for  300  pounder  Parrot-giins  have  also  been  constnicted 
«D  the  teireplein  of  the  curtains.  The  funds  available  for  next  year 
vilt  be  expended  in  cootinuiog  the  approved  modifications  of  the  work. 

AiDoant  appropriated  for  fiscal  year  ending  June  30, 1873,  4^2,500. 

Appropriation  asked  for  next  fiscal  year,  $75,000, 

Fort  Piekeng,  Pensacola  Harbor,  Florida,  in  charge  of  Colonel  J.  3. 
Sii^aon,  Corps  of  Engineers. — This  work  is  in  a  fair  condition.  During 
the  year  the  doors  of  the  southeast  magazine  of  bastion  A,  to  secnre 
and  preserve  the  ammunition  stored  therein,  have  been  repaired.  A 
fwt-keeper  has  been  in  care  of  tbe  public  property.  During  the  next 
fiscal  year  it  is  proposed  to  mature  plans  for  tbe  modification  of  the 

So  Appropriation  was  made  for  the  fiscal  year  ending  Jane  30, 1S73. 

So  appropriation  asked  for  next  fiscal  year. 

Fort  Barrancas  and  Redoubt,  Pensaeola  ffarbor,  Florida,  in  charge  of 
CoUntet  J.  H.  Simpson,  Corps  of  Engineers. — Nothing  has  been  done  dur- 
ing the  year,  and  tbe  work  remains  in  the  same  condition  reported  last 
jtar. 

No  appropriation  was  made  for  fiscal  year  ending  Jane  30, 1873. 

So  appropriation  asked  for  next  fiscal  year. 

Fort  Morgan,  eaatem  entrance  to  Mobile  Bay,  AUAamOy  in  charge  of 
€olo»el  J.  H.  Simpson,  Corps  of  Engineers. — The  wharf,  which  had  been 
tnlirely  destroyed  by  the  sea-worm,  has  been  rebuilt,  by  the  snbstitn- 
tioD  of  iron  screw-piles  for  the  wooden  piles  which  supported  the  super- 
nnetore,  and  the  stone,  brick,  and  wood  pier  leading  to  it  baa  also 
ben  renewed. 

U  is  proposed  for  the  next  fiscal  year  to  conatract  a  sea-wall  for  the 
pntettion  of  the  west  or  channel-front  of  the  fort,  which  was  ordered 
lutjear,  but  su.^pended  on  account  of  the  funds  for  the  purpose  having 
I'm  vithdrawn  for  other  objects,  and  to  take  general  care  of  the  work. 

^0  appropriation  was  made  for  fiscal  year  ending  June  30, 1873. 

^0  appropriation  asked  for  next  fiscal  year. 

fm  Oaines,  JMupkin  Island,  Mobile  Say,  Alabama,  in  charge  of  Col- 
wi4.  H.  Simpson,  Corps  of  Engineers. — This  work  needs  complete  mod- 
ilication  to  fit  its  emplacements  for  barbette-guns  for  the  reception  of 
tbe  lar^e  modern  armaments.  During  tbe  year  repairs  have  been  made 
U)  Ihe  store  house,  aud  a  new  bridge,  le-adingover  the  ditch  to  the  salty- 
pot,  has  been  bnilt.    It  is  proposed,  during  the  next  fiscal  year,  to  con- 

tnct  palmetto-pine  jettees,  designed  to  preserve  tbe  shore  and  glacis 

"t  the  channel  on  the  east  front,  to  build  a  new  wharf,  and  to  maintain 

■StDcn]  care  of  the  work. 
^oif^iTopriation  was  made  for  fiscal  year  ending  June  30, 1873. 
So  ^ipropriatiun  asked  for  next  fiscal  year. 
Art  OR  Ship  Island,  coast  of  Mississippi,  in  charge  of  Colonel  J,  S. 

^M/nm,  Corps  of  Engineers. — This  woriL  is  in  the  same  condition  as 
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shown  by  the  last  annual  report.  Daring  the  past  year  operations  have 
been  restricted  to  tlie  care  and  preservation  of  the  work. 

No  appropriation  was  made  for  fiscal  year  ending  June  30,  1873. 

2To  appropriation  asked  for  next  fiscal  year. 

Fort  Pike,  Rigoleia  Pass,  Louisiana,  in  charge  of  Captain  C.  W.  Bow- 
eU,  Corps  of  Engineers. — Ttii9  work  commands  the  passage  by  vessels, 
drawingseven  feet  or  less,  through  the  Bigolets  into  Lake  Pontchartrain, 
and  to  the  wharves  on  the  lake-front  of  Xew  Orleans.  Projects  for  its 
modification,  in  accordance  with  the  approved  syst«m,  were  prepared 
and  approved  in  1870,  and  detailed  estimates  of  the  cost  of  the  proposed 
modifications  made  ont. 

ISo  appropriation  was  made  for  fiscal  year  ending  June  30,  1873. 

Appropriation  asked  for  next  fiscal  year,  $24,000. 

During  the  past  year  t2,000  was  allotted,  from  the  appropriation  for 
contingencies  of  fortifications,  for  repair  and  preservation  of  the  work, 
and  with  which  the  quarters  and  magazines  were  repaired,  as  also  the 
bridges  over  the  ditches  and  the  breakwater.  To  provide  for  the 
care  of  the  work  during  the  present  year  there  will  be  allotted  $600 
from  the  appropriation  for  contingencies  of  fortifications. 

Fort  Macomb,  Chef  Menieur  Pass,  Louisiana,  in  charge  of  Captain  C. 
W.  EoKell,  Corps  of  Engineers. — This  work  commands  thepassage,  by  ves- 
sels drawing  four  and  a  half  feet  or  less,  through  the  bayou  Chef  Menteur 
into  Lake  Pontchartrain  and  the  road  along  Geutilly  Ridge  to  the  city  of 
Hew  Orleans.  Projects  for  the  modification  of  this  work  to  fit  it  for  the 
reception  of  the  latest  approved  armament  were  submitted  in  1870,  and 
estimates  of  coat  prepared. 

'So  appropriation  was  maile  for  fiscal  year  ending  June  30, 1873. 

Appropriation  asked  for  next  fiscal  year,  $24,000. 

During  the  past  year  there  was  allotted,  fur  repairs  and  preservation 
of  the  work,  from  the  general  appropriation  for  contingencies  of  fortifi- 
cations, $4,000. 

Tower  Dxipris,  Lake  Borgne,  Louisiana,  in  charge  of  Captain  C.  W. 
Hoxcell,  Corps  of  Engineers. — So  work  was  done  here  during  the  past 
year.  One  thousand  dollars  allotted  for  the  present  fiscal  year,  froiu 
the  general  appropriation  for  contingencies  of  fortifications,  will  t>6  ex- 
pended for  repair  and  preservation  of  the  work. 

No  appropriation  was  made  for  fiscal  year  euding  June  30, 1873. 

No  appropriation  asked  for  next  fiscal  year. 

Battery  Bienvenve,  Lake  Borgne,  Louisiana,  in  charge  of  Captain  C.  W. 
Howell,  Corps  of  Engineers. — For  the  past  fiscal  year  $1,000  was  allotted, 
from  the  appropriation  tor  contingeucies  of  fortifications,  for  the  repair 
of  this  battery  and  for  rendering  it  habitable  by  a  fort-keeper,  and  with 
-  this  sum  the  slopes  were  mowed  and  repaired,  all  rubbish  removed  fW»m 
the  interior  of  the  work,  the  barracks  and  officers' quarters  put  in  repair, 
and  a  foot-bridge  built  across  the  moat. 

No  appropriation  was  made  for  fiscal  year  euding  June  30,  1873. 

No  appropriation  asked  for  next  fiscal  year. 

Toiter  at  Proctorsvilte,  Lake  Borgne,  Louisiana,  inehargeof  Captain  C. 
W.  Bvwetl,  Corps  of  Engineers. — No  work  done  during  the  past  year. 
Three  hundred  and  sixry  dollars  was  allotted,  from  the  appropriation 
for  contingencies  of  fortifications,  and  exv>ended  for  pay  of  a  fort-keeper 
to  protect  the  work  and  material  on  hand  from  depredation.  Three 
hundred  and  sixty  dollars,  allotted  from  the  same  fund,  will  be  expendei 
for  the  ^ame  purpose  during  the  present  year. 

No  appropriation  was  made  for  fiscal  year  ending  Jane  30,  1873. 

No  appropriation  asked  for  next  fiscal  year. 
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Fort  JaeJiton,  Mmmippi  River,  Lovmana,  in  charge  of  Captain  C.  W. 
Eomll,  Corps  of  Ewjineers. — Tliis  work  nnd  Fort  Saint  Philip,  nearly  op-. 
poNte,  are  situated  on  the  Misfiissippi  Kivur,  about  sixty-flvo  miles  below 
>'eir  Orleans,  and  constitute  the  main  defennes  of  that  city  against  hos- 
tile naral  expeditions.  The  depth  of  water  through  the  bayons  and 
lakes  leading  toward  the  city  will  only  permit  the  approach  of  the 
smaller  ressels,  carrying  light  armaments.  The  principal  channel-way 
to  the  city,  through  which  a  naval  attack  may  be  made,  is  the  Missis- 
sippi River. 

Operations  dnring  the  past  year,  under  an  appropriation  of  $<>0,OI>0, 
have  consisted  in  preparations  for  lodging  and  subsisting  the  large 
force  of  laborers  employed ;  the  collection  by  purchase  of  tools,  &c., 
required  in  the  prosecution  of  the  work  ;  the  construction  of  levees  and 
a  draiaing-machiue  to  protect  the  site  of  the  fort  from  overflow ;  the  dem- 
olition of  useless  bnildiogs,  aud  thorough  police  of  the  fort  and  in- 
elosare ;  the  clearing  aud  repairing  of  all  grassed  slopes ;  the  construc- 
tion of  a  railroad  to  facilitate  the  transport  of  materials  from  the  wharf 
to  the  tower  battery ;  the  grading  and  construction  of  drains  in  the 
lower  battery ;  the  completion  of  the  concrete  work  for  five  magazine- 
traverses  in  the  lower  battery,  one  in  batt«ry  in  lower  end  of  covered 
vay,  and  in  the  collection  of  material  requried  for  construction. 
Amount  appropriated  for  fiscal  year  ending  June  30, 1373,  $64,000. 
Appropriation  asked  for  nest  fiscal  year,  $L00,000. 
Dnring  the  present  year  it  is  proposed  to  complete  the  lower  battery, 
the  two  batteries  iu  the  covered  way,  and  emplacements  for  two  gnus 
OD  the  main  work ;  making  altogether  new  emplacements  for  twenty 
guns. 

A  modification  of  the  plan  adopted  for  a  new  upper  battery  has  been 
niggested,  and  referred  to  the  board  of  engineers  lor  fortifications  for 
conaderation. 

Fort  Haint  Philip,  Mississippi  Ricer,  Lovisiana,  in  charge  of  Captain 
C.  IT.  Boteell,  Corps  of  Engineers. — Operations  during  the  past  year 
consisted  iu  making  the  necessary  preparations  for  commencing  a  new 
work;  q n arte rs  were  prepared;  arrangements  made  for  subsisting  on 
an  average  one  hundred  laborers,  aud  a  full  outfit  of  tools  purchased  j 
entirely  rebuilding  an  important  levee  and  partially  rebuilding  the 
liharf;  collecting  the  material  required  in  the  constructions  projected  j 
hoildjng  the  concrete  work  of  two  magazines  and  partially  building 
three  others;  constructing  the  parapet  of  the  new  battery ;  a  general 
police  of  the  old  work ;  making  necessary  repairs  to  that  irartion  which 
IS  to  remain  undisturbed,  and  partially  demolishing  the  portion  to  be 
maoved. 

Tliere  is  available  for  the  present  year  an  appropriation  of  442,500, 

*liifh,  it  is  estimated,  will  complete  the  new  battery,  making  emplace- 

menUfor  twelve  gnus. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1873,  $42,500. 

Appropriation  asked  for  next  fiscal  year,  $50,000,  which  will  be  ap- 

lilirt  to  the  upper  and  lower  batteries. 

fnri  lAtingaUm,  Barataria  Bay,  Louisiana,  in  charge  of  Captain  C.  W. 
Hwdt,  Corps  of  Engineers. — This  barbette-work  is  situated  on  the 
*M(ni  end  of  Grand  Terre  Island,  at  the  entrance  to  Bardtaria  Bay. 
J'  EWds  the  only  approach  to  New  Orleans,  by  vessels  drawing  seven 
ft««le8«,  available  on  the  west  side  of  the  Mississi]>pi  River ;  it  also 
*e«n«  a  safe  anchorage  and  harbor  of  refuge  for  our  oTice  lighl>draught 
<''*»ter8  in  rime  of  war. 
A  project  for  its  modification  and  repair  was  devised  and  approved  in 

„,Go(>^lc 


22  REPORT   OF   THE    CHIEF   OF    ENGINEERS. 

1870.  Estimates  of  tlie  probable  cost  were  prepared  at  tlie  same  time. 
To  carry  to  completion  tliia  approved  project  there  will  be  required 
as  appropriation  of  438,000. 

During  the  past  year  there  was  allotted  from  the  appropriation  for 
contiof^encies  of  fortilicatioDS,  to  place  this  work  in  condition  for  its 
preservation,  tlie  snm  of  $3,500, 

Ko  appropriation  made  for  fiscal  year  ending  June  30, 1873. 

Ko  ai>propriati6n  asked  for  next  liscal  year. 

Fort  at  Fort  Point,  entrance  to  San  Francisco  Harbor,  California,  in 
charge  of  Lieutenant-Colonel  C.  8.  Stewart,  Corps  of  Engineers. — Thia  is 
one  of  tbe  principal  works  for  the  defense  of  the  entrance  to  the  har- 
bor of  San  Francisco  through  the  Golden  Gate,  the  approaches  to  this 
entrance,  and  the  inner  waters  of  this  passage.  It  is  situated  on  the 
southern  side  of  the  cbaniiel,  and  consists  essentially  of  a  targe  case- 
mated  work  and  extensive  exterior  earthen  barbette- batteries  for  the 
largest  guns  and  mortars.  The  casemated  part  of  the  work  has  been 
completed  for  some  years,  and  the  barbette-batteries  should  be  pushed 
to  completion  at  an  early  day. 

Amount  appropriated  for  tiscal  year  ending  June  30, 1873,  $85,000. 

Appropriation  asked  for  next  fiscal  year,  8100,000. 

The  greater  portion  of  the  breast-height  walla  for  twenty  heavy  guns 
has  been  built;  eight  froot-pintle  stone  platforms  for  such  guns  pnt  in 
position  and  the  masonry  of  twelve  others  completed  ;  the  pintle  and 
traverse  rails  for  one  platform  put  down  ;  two  traverse- magazines  have 
been  built,  ten  others  finished,  and  three-fourths  of  the  masonry  of  the 
remaining  one  are  in  place ;  in  all,  2,744  cubic  yards  of  stone,  brick,  and 
concrete  masonry.  About  one-third  of  the  earth-work  of  parapets, 
traverses,  and  terrepleins  for  a  running  length  of  1,324  feet  of  barbette- 
batteries  has  been  embanked  and  si^ded ;  also  the  traverses  of  the 
mortar- battery.  Total,  18,;J00  cubic  yards  of  embankment,  and  4,605 
square  yacds  of  sodding.  The  outer  and  inner  doors  for  twelve  traverse- 
magazines  have  been  made  and  hung,  and  if  necessary  these  magazines 
can  be  used.  The  exposed  iron- work  of  the  Totten  embrasures  of  the 
fort,  and  of  the  verandahs  of  its  gorge,  has  been  repainted.  \'ehicle8 
and  buildings,  &c.,  have  been  repaired,  and  much  miscellaneous  work 
done. 

Fort  at  Lime  Point,  Sin  Francisco  Harbor,  California,  in  charge  of 
Major  George  S.  Mendell,  Corps  of  Engineers. — Tbisfort,  with  its  detach«l 
earthen  barbette-works  at  Point  Cavallo,  Lime  Point  Ridge,,  and 
Gravelly  Beach,  constitute  the  defenses  of  the  entrance  to  the  harbor  of 
San  Francisco  on  the  northern  shore  of  the  Golden  Gate.  The  work 
performed  at  Lime  Point  during  the  past  year  may  be  briefly  summa- 
rized as  follows :  At  Gravelly  Beach  battery  two  magazines  were  com- 
pleted ;  six  magazines  were  covered  with  earth  and  sodded ;  a  breast- 
height  timber  revetment  was  put  op,  parapets  completed,  and  concrete 
foundations  for  the  guns  put  in:  12,800 yards  of  earth-work,  390  yards 
of  concrete  masonry,  and  1,140  square  yards  of  sodding  were  finished. 
This  battery  requires  for  completion  twelve  gun-platforms  and  some 
embankment  on  tbe  flanks.  At  Lime  Point  Kitlge  the  breast-height 
walls  for  four  front  and  for  five  center-piutle  guns  were  bnilt  of 
masonry;  four  magazines  built,  covered  with  earth  and  sodded;  four 
stone  platforms  for  froat-pintle  15-iDch>gun  carriages  were  completed, 
as  well  as  the  parapets  for  nine  guns  and  for  the  six  mortars,  15,000 
cubie  yards  of  earth-work,  1,970  cnbic  yards  of  concrete  masonry,  233 
cubic  yards  of  brick  masonry,  and  6,135  square  yards  of  sodding.  This 
battery  is  complete,  except  five  wooden  center-pintle  platforms  and 
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thite  mortar-platforms.  Three  mortitr-plntforms  were  made  and  placeO  j 
om  platfurni  is  iu  aD  uuflnished  condition.    At  Poiut  Cavallo  buttery  a 
md  to  its  site  was  partially  made,  and  a  begiuniug  made  on  the 
eicavation. 
Amount  ajipropriated  for  fiscal  year  ending  June  30, 1873,  §7o,000. 
.\p|iropriatioa  asked  for  next  fiscal  year,  $1.)U,0U0. 
DiiriDg  the  present  year  it  ia  proposed  to  go  on  with  the  construction 
of  tbe  batteries  at  Poiut  Cavallo,  and  to  finish  the  batteries  at  Gravelly 
Beach  and  on  the  Bidge. 

Fort  oa  Alcatraz  Iglancl,  San  Francisco  Harbor,  Cali/orRia,  ia  charge  of 
Major  George  H.  Mendell,  Corps  of  Engineers. — This  work  occupies  an 
uuportaut  jmsition  for  the  defense  of  the  entrance  to,  and  inner  waters 
of,  ibe  harbor  of  San  Francisco,  covering  the  whole  of  the  rocky  island, 
theshoresof  which  rise  abruptly  from  the  water  to  a  height  sufficient 
toKGore  it  from  surprise.  In  battery  IV,  during  the  past  year,  breast- 
bei);ht  walls  for  two  guus  were  built;  the  parapets  were  made  and 
sodded ;  the  magazine  wa.s  completed ;  three  magazines  in  battery  11 
were  covered  and  sodded ;  the  slopes  in  rear  of  batteries  2  and  4  were 
covered  with  earth;  the  foot-wall  of  this  slope  was  extended  50  feet  in 
batterj'  II ;  tbe  north  caponniere,  now  a  large  magazine,  was  covered 
nith  concrete,  plastered,  and  partly  covered  with  earth,  and  the  comma- 
nicatioD  to  this  magazine,  and  a  shell-room  adjoining,  were  advanced 
more  than  half  toward  completion.  In  battery  V,  two  granite  plat- 
Ibrms  for  15-incb  guns,  with  the  circular  breast-height  walls,  were  built, 
aad  the  parai>ets  made  and  sodded;  the  adjoining  service-magazine 
was  completed  except  its  covering ;  the  excavation  in  this  battery  and 
lliose  adjoining  was  continued,  and  the  excavation  in  battery  V  was 
Dearly  completed.  Communication  was  established  with  battery  V  by  a 
road  in  rear  of  the  aafinislied  casemated  barrack,  round  by  the 
sontbern  end  of  the  island,  and  also  by  a  cut  in  rear  of  the  battery. 
Amount  appropriated  for  fiscal  year  ending  June  30,  1873,  $42,500. 
Appropriation  asked  for  next  fiscal  year,  $75,000. 
Uoriog  the  present  year  it  is  proposed  to  finish  the  cnponniere, 
etteod  the  wall  at  the  foot  of  the  slope  in  rear  of  battery  I,  finish  the 
ikipe  in  part,  complete  the  two  magazines,  the  parados  passage-way, 
oA  tbe  shell-rooms  in  battery  V,  and  finish  its  reverse  slopes ;  excavate 
in  battery ,VI  and  fill  in  battery  VII ;  construct  at  least  two  gun-platforms 
ud  a  magazine  in  oue  of  the  other  batteries. 

B«flme«  at  Point  San  Josi,  San  Francisco  Harbor,  California,  in  charge 
ff  iMttetuint- Colon  el  C.  S.  Stetcart,  Corps  of  Engineers. — East  Battery. — 
Tie  wood- work  of  platforms  is  much  decayed.  The  wood-work  of  the 
Kueaziae  is  decaying,  and  roof  has  settled. 

W[»(  Battery. — The  wood-work  of  the  three  platforms  on  the  right  is 
tfiy  much  decayed.  The  magazine  is  still  serviceable,  and  may  remain 
BotlitDaghoDt  the  year.  During  the  year  three  15-incL  Rodman  guns 
ttave  been  brought  to  tbe  bluff  iu  rear  of  this  battery.  Estimates  for 
tlwae  works  are  deferred  for  more  important  positions. 
^'o  appropriation  was  made  for  fiscal  year  ending  June  30, 1873. 
^0  appropriation  asked  for  next  fiscal  year. 

^Uerietott  Angel  Island,  San  Francisco  Harbor,  California,  tn  charge 
*f  Utulnant-Colonel  G,  B.  Stewart,  Corps  of  Engineers. — These  three 
•wipMary  earth-works,  constructed  during  the  late  war,  remain  in 
"iwhthe  same  condition  presented  by  the  last  annual  report,  with  ia- 
'^naeti  deterioration  due  to  the  lapse  of  time.  The  wooden  platforms 
w  BtDch  decayed,  and  moat  of  the  wooden  carriages  have  been  eou- 
"lemafd.    It  is  *pro[K>sed  to  postpone  the  commencement  of  batteries  of 
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a  permaneDt  character,  projected  to  replace  thetu,  until  more  advanced 
points  are  fortified. 

No  appropriation  was  made  for  fiscal  year  ending  Jane  30, 1873, 

Mo  appropriation  asked  for  next  fifical  year. 

^eic  Fort  at  San  Diego,  California,— Frojecta  for  the  construction  of 
earthen  sea-coast  batteries,  for  guns  of  the  largest  caliber,  to  protect 
this  imporraat  harbor  of  Southern  California,  have  been  pftijected.  This 
work  is  included  in  the  first  class  of  works  to  be  constructed  upon  this 
coast,  and  an  appropriation  for  the  same  is  recommended  of  tflOjOOO. 

Defenses  of  the  movth  of  the  Columbia  River,  Oregon,  in  charge  of  Major 
Henry  M.  Robert,  Corps  of  Engineers. — These  defenses  consist  of  Fort 
Stevens  on  the  south  side,  and  three  detached  batteries  at  Gape  Dis- 
appointment, Washington  Territory,  on  the  uorth  side  of  the  entrance. 
They  are  in  a  very  bad  condition;  the  entire  wood-work  of  Fort  Stevens, 
except  the  magazine,  being  rotten ;  the  revetment  of  the  interior  slopes, 
all  round  the  tbrt,  are  fallen,  and  several  traverses  lying  in  a  confused 
mass  of  earth  and  timbers,  on  the  terreplein.  All  the  magazines  at  Cape 
Disappointment  are  so  dilapidated  as  to  be  useless  for  any  pnrpose. 

The  only  operations  during  the  past  year  have  been  the  covering  of 
tbe  powder-house  at  Cape  Disappointment  with  two  coat^  of  fire-proof 
paint,  the  erection  of  a  lightning-rod  thoreon,  and  the  annual  surveys  of 
Point  Adams  and  Sand  Island,  which  are  made  to  furnish  a  record  of 
the  changes  going  on  each  year  by  the  encroachments  of  the  sea. 

The  question  of  the  restoration  of  these  works  has  been  referred  to  the 
board  of  engineers  for  the  Pacific  coast,  and  their  modification  is  now 
under  its  consideration. 

!No  appropriation  was  made  for  fiscal  year  ending  June  30, 1873. 

Appropriation  asked  for  next  fiscal  year,  $20,000. 

Sea-coast  mortar  batteries.— The  appropriation  for  sea-coast  mortar-bat- 
teries, approved  June  10, 1872,  was  distribated  as  follows : 

At  New  York,  Fort  HaniiltoD,  for  S  mortars,  SS4,000. 

At  New  York,  Staten  Islanil,  for  8  mortars,  $24,000. 

At  Finn's  Point,  opposite  Fort  Delairare,  for  6  mortars,  $30,000. 

At  fort  oppoHit«  Fort  Delaware,  Delaware,  for  6  niortara,  $20,000. 

At  Fort  Poiut,  San  Francisco,  for  4  mortars.  $12,000. 

Making  a  total  of  thirty-two  mortars. 

Detailed  reports  of  the  progress  made  npon  these  batteries  are  con- 
tained in  the  reports  of  the  works  at  which  they  are  constructed. 

A  further  appropriation  for  the  emplacement  of  this  most  impor- 
tant arm  of  defense  is  requested. 

Amount  appropriated  for  fiscal  year  ending  June  30, 1873,  $100,000. 

Appropriation  asked  for  next  fiscal  year,  $100,000. 

.BOARDS  OF   ENGI^■EERS. 

The  board  of  engineers  for  fortifications,  stationed  in  New  York  City, 
consisting  of  Colonel  J,  G.  Barnard,  Colonel  G.  W.  Cullum,  Lieutenaut- 
Colouel  2.  B.  Tower,  and  Lieutenant-Colonel  U.  G.  Wright,  bas  sub- 
mitted, during  the  past  year,  reports  on  the  modifications  required  for 
the  nse  of  King's  depressing  gun-carriage,  in  the  defenses  of  Portland 
Harbor,  of  Delaware  Kiver,  of  the  harbor  of  New  York,  of  the  harbor  of 
San  Francisco,  of  Charleston  Harbor,  of  Newport  Harbor  and  Narra- 
gansett  Bay;  it  has  also  reported  on  the  modificationsof  Fort  Jefi'eraon, 
Florida,  upon  additional  defenses  for  Portsmouth  Harbor,  New  Hamp- 
shire, upon  the  modification  of  Fort  Pulaski,  TybeeKoads;  npon  the 
defenses  of  Buffalo  and  the  mouth  of  Niagara  Itiver.    It  has  likewise 
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submitted  plans  for  mortar-batteries  in  the  defenses  of  Delaware  Hirer 
ind  of  BostOQ  Harbor. 

iDcideiitally  to  its  lAore  ordinary  dnties,  the  board  has  prepared  a 
pirn  for  a  new  barrack  for  Fort  Monroe,  and  examined  and  reported 
npou  Tarious  projects  of  individuals  for  objects  connected  with  harbor- 
defense,  vik  :  Moody's  floating  battery ;  Fisher's  plan  of  floating  forts; 
Oitptaiii  King's  carriage  for  heavy  mortars ;  the  same  officer's  plan  for 
moanting  his  gnn-carriage  where  apace  is  limited ;  Foye's  method  of 
stnn^bening  walls  of  baildings  and  other  walls  of  masonry;  Private 
Link's  devices  for  torpedoes. 

The  hoard  has  also  submitted  a  report  upon  the  question  of  the  ex- 
posure to  which  guns  and  gunners  in  ordinary  barbette  batteries  are 
^lijected  owing  to  the  curved  trajectories  of  modern  projectiles,  and  of 
the  best  method  of  procuring  additional  cover,  independently  of  the  use 
of  depress! Dg-carriages,  recommending  increased  height  of  the  covering 
liaeabove  the  terreplein,and  adding  to  the  height  of  the  barbette  top  car- 
riage. 

Besides  the  operations  thns  recapitulated,  the  individual  members  of 
the  board  have  served  daring  the  year  on  various  boards  and  commis- 
mns, 

Torpedoeg. — The  board  was  instructed  in  May,  1869,  to  take  into  con- 
sideration projects  for  the  application  of  torpedoes  to  harbor-defense,  the 
rommaDding  officer  of  the  engineer  battalion  being  associated  with  it 
for  that  purpose.  The  project  for  the  experimental  investigation  of  the 
subject  submitted  by  the  board  having  been  duly  approved,  the  latter 
officer  proceeded  to  carry  it  into  execution,  the  engineer  troops  supply- 
ing ihe  manual  labor.  As  the  result  of  this  investigation  thus  far,  good 
rheDJcal  and  electrical  laboratories  have  been  established  at  Willet'a 
Poiat;  the  laws  governing  subaqueous  explosions,  the  relative  merits 
of  most  of  the  modern  explosive  agents,  [in d  the  several  methods  of 
iE:Qition,  have  all  received  thorough  and  scientific  investigation  by  new 
methods  and  apparatus;  the  practical  experience  requisite  to  decide 
Qpon  the  best  form  of  insulated  cable  for  torpedoes  has  been  gained ; 
Ibe  main  features  of  an  electrical-torpedo  defense  of  our  harbors  have 
iKVD  determined ;  and  although  much  still  remains  to  he  done  in  exper- 
inental  investigation,  the  board  has  prepared  a  satisfactory  estimate  of 
ihi-Mun  necessary  for  an  efficient- torpedo- defense  of  our  harbors  in  case 
•>t  var  with  a  maritime  power. 

The  board  has  invited  the  attention  of  the  Chief  of  Engineers  to  the 
pn*able  difficulty  which  wonld  be  encountered,  in  the  event  of  a  sudden 
•"ar,  in  making  the  preparations  requisite  for  this  accessory  to  the 
If^wr  defense  of  our  principal  harbors ;  and  submits  an  estimate  of  the 
"»*  of  its  application  to  some  twenty  harbors,  amounting  to  the  sum  of 
^000,000. 

Vihilt  it  is  not  recommended  by  the  board  that  all  the  material  for  such 
■lefpane  should  be  provided  at  once,  it  seems  imperative  to  procure  and 
■ieep  on  hand  a  moderate  allowance  of  such  of  the  appliances  as  require 
^foiniderable  time  for  preparation,  and  for  this  purpose  the  board 
wmnmends  an  appropriation  of  $1,000,000. 

Tyt  board  of  engineern  for  the  Pacific  coast,  consisting  of  Lientenant- 
'-olnwl  B.  S.  Alexander,  Lieutenant-Colonel  C.  8.  Stewart,  and  Major 
Jiwi^H.  Mendell,  with  Captain  Thomas  U.  Handbury  as  recorder, 
™  Wn  engaged  during  the  past  year  in  perfecting  the  details  of  tlie 
vater-Nittenes  now  under  construction  at  Fort  Point,  Lime  Point,  and 
Point  Cavallo,  San  Francisco  Bay;  in  preparing  projects  for  the  field- 
»orts  that  will  be  necessary  in  the  event  of  war  to  protect  the  rear  a£ 
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the  permaDeat  Bea-coast  defenses  at  Fort  Point  and  its  vicinity ;  in 
making  current  observations,  with  a  view  of  determiniug  to  what  extent 
torpedoes  and  floating  obstrnctions  can  be  relied  on  as  aaxiliary  means 
of  defense  in  time  of  war  in  San  Francisco  Bay,  at  and  near  the  mouth 
of  the  Columbia  River,  Oregon,  and  at  the  entrances  to  Admiralty  inlet 
and  Puget's  Sound,  Washington  Territory ;  in  making  a  reconnoissance 
of  Lake  Washington,  Washington  Territory,  and  the  vicinity,  with  the 
view  of  ascertaining  the  adaptability  of  this  lake  for  a  naval  depot,  and 
the  proper  route  for  a  ship-canal  to  connect  it  with  Admiralty  Inlet, 
and  the  cost  of  such  canal ;  in  making  an  examination  of  San  Diego 
Harbor,  and  a  resnrvey  of  a  iiortion  of  that  harbor,  iu  order  to  ascer- 
tain if  the  upper  part  of  it  is  now  being  filled  up  by  natural  causes ;  io 
making  military  surveys  of  the  Presidio  and  Lime  Point  reser^'ations ; 
and  iu  preparing  plans  for  permanent  barracks  for  soldiers  at  Alcatra:^ 
Island,  San  Francisco  Harbor. 

BATTALION  OF  ENGINEEHS  AND  DEPOTS. 

Battalion  of  Engineers,  commanded  by  Major  Henry  L.  Abbot,  Corps  of 
Engineers,  headquarters  WillePa  Point,  eastern  entrance  to  AVic  I'orfc 
Marbor. 

The  strength  of  the  five  companies  constituting  the  battalion  of  engi- 
neers, on  the  3Uth  of  June,  1872,  was  14  officers  and  315  enlisted  men; 
45  recruits  were  needed  to  complete  the  reduced  organization  fixed  by 
General  Orders  No.  122,  series  of  1870,  from  the  War  Department.  This 
organization,  in  accordance  with  the  act  of  July  15,  1870,  was  deter- 
mined to  be  as  follows :  (Jompanies  A,  B,  C,  and  E,  83  enlisted  men 
each ;  Company  D,  20  enlisted  men ;  non-commissioned  stall' of  battalion, 
2  men ;  making  a  total  of  354  enlisted  men  of  engineers. 

The  companies  of  the  battalion  were  stationed  and  commanded  as 
follows:  At  Wiljet's  Point,  Company  A,  Captain  A.  Mackenzie;  Com- 
pany B,  Captain  W,  K,  Kiug ;  Company  C,  Captain  C.  W.  Uaymond ; 
Company  D,  (a  skeleton  orgauizatioii,)  under  command  of  the  battalion 
adjutant. 

At  West  Point,  Company  E,  Captain  O.  H.  Ernst,  also  instructor  of 
practical  engineering,  and  exofficio  member  of  the  academic  board. 

Detachments  of  one  sergeant  and  tive  first-class  privates  of  Company 
D  were  stationed  at  Jefferson  Barracks,  Missouri,  guarding  and  caring 
for  the  engineer  pioperty  there ;  one  sergeant  and  four  first-class  pri- 
vates on  field-dnty  in  the  Department  of  the  Missouri,  under  direction  of 
the  engineer  officer  of  the  Department;  tliree  men  on  recruiting  duty  at 
Kew  York  City,  and  three  at  Detroit,  Michigan. 

Owing  to  the  destruction  by  fire  of  the  dejiot  at  Yerba  Buena  Island, 
California,  the  detachment  of  one  sergeant  and  five  first-class  privates 
was  ordered  to  Willet's  Point,  whore  it  arrived  Augnst  11, 1871. 

The  system  of  drawing  recruits  by  selection  from  the  general  dei)ot 
having  failed  to  meet  the  requirements  of  the  engineer  service,  two 
officers  of  the  corps,  one  at  New  YorkCity,  and  one  at  Detroit,  Michigan, 
were  detailed  by  enters  from  the  War  Department  to  enlist  men  for 
the  battalion  at  those  places,  in  addition  to  their  other  duties.  During 
the  year  129  men  were  enlisted,  56  re-enlisted,  and  79  deserted. 

During  the  year  the  battalion  ha«  been  engaged  as  follows:  At 
Willet's  Point  the  engineer  depot  has  been  guarded,  and  the  property 
and  instruments  received  and  issued  by  the  troops.  The  removal  of  a 
large  part  of  the  material  to  a  new  store-lionse,  and  its  careful  arrange- 
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nrat.  hare  l>een  accompliahed.    Tbe  property  at  tbe  Jeffersou  Barracks 
depot  bas  been  cared  for  by  tbe  detacbntent  there  statioued. 

At  West  Poiut  similar  work  bas  been  performed  by  Compauy  E, 
bas  also  been  employed  in  duties  connected  witb  tbe  iostruotion  of 
cadets  in  practical  engineering,  pontoDienng,  signaling,  &c.  At  Wil- 
let's  Poiut  mnch  labor  has  been  performed  by  tbe  troops  upon  the  new 
boildiogs.  the  cost  of  whicli  bas  thereby  been  materially  reduced. 

The  drills  and  instruction  of  the  battalion  at  Willet's  Point  bare  been 
sach  as  to  keep  it  always  ready  for  active  service,  and  good  progress 
bas  been  made  in  fieUl fortification,  pnntoniering,  military  reconuais- 
wioce,  photography,  infantry  tactics,  &c.  Theoreticid  iustruetion  of 
the  DOu-com missioned  officers  was  bad  during  suspension  of  drills  in 
Ihe  winter,  and  tbe  school  for  enlisted  men,  directed  by  General  Orders, 
So.  56,  Adjutant  General's  Office,  180C,  was  open  to  voluntary  atteudr 
anc«  under  the  personal  supervision  of  tbe  commissioned  officers. 

Everj'  effort  has  been  made  to  give  the  officers,  stationed  at  this  post, 
the  advantages  enjoyed  at  schools  of  practice  abroad.  During  tbe 
winter  months  each  officer  was  required,  by  authority  of  tbe  honorable 
Secretary  of  War,  to  prepare  two  papers  upon  some  professional  sub- 
ject involving  the  duties  now  performed  by  tbe  Engineer  Department 
or  those  required  of  engineer  troops  and  engineer  staff- officers  iu  time 
of  var.  These  papers  were  of  a  creditable  character,  and  were  laid  be- 
fore the  examining  board  for  promotion. 

The  work  of  the  torpedo-school  has  been  actively  prosecuted,  and  the 
results  obtained  are  highly  satisfactory,  aud  will  be  made  the  subject  of 
special  report  when  experiments  are  completed. 

IvoDld  respectfully  recommend  au  appropriation  of  $1,000  for  the 
porcbase  of  engineering  material  to  continue  the  present  system  of  iu- 
xtnictioQ  of  the  battalion,  and  of  $10,000,  to  be  expended  iu  experi- 
ments, apparatus,  &c.,  for  the  torpedo-school,  and  again  urge  my  recom- 
mendations of  former  years,  that  the  battalion  be  allowed  two  principal 
mnneians,  and  that  tbe  seventh  section  of  the  act  of  July  13, 18G6,  tak- 
ing from  engineer  troops  tbe  per  diem  paid  to  other  soldiers,  when  en- 
gaged in  continuous  labor,  be  repealed. 

Engineer  post  and  depot  at  WilUt'a  Point,  Jfew  York  Harbor,  commanded 
if  Major  Henry  L.  Abbot,  Corps  of  Engineers. — ^Thia  post  is  tbe  principal 
enpneer  depot  of  the  Army,  where,  under  guard  of  the  battalion,  are 
Btond  the  bridge-equipage,  siege  aud  mining  tools,  &c.,  left  ou  baud  at 
tht  end  of  the  war.  Such  portions  of  this  property  as  can  be  used  to 
adrantage  on  public  works  in  charge  of  the  Corps  of  Eugineers,  are 
vswA,  from  time  Xa  time,  as  needed.  The  store-houses  have  been  jiut 
in  a  satisfactory  condition  during  the  past  year,  aud  the  property  is 
M»  secure  against  injury,  except  the  pontons,  which  will  be  protected 
from  tbe  weather  during  the  coming  season.  It  is  advisable  that  cer- 
tain parts  of  the  bridge-equipage  should  be  made  to  conform  witb  the 
M*  patterns  adopted  in  18G9,  after  mnch  experience  in  the  war.  For 
this  object,  and  for  tbe  current  expenses  of  the  depot,  an  appropriation 
of  t3,W0  18  requested ;  the  labor  will  be  chiefly  performed  by  the 
tnops. 

JiV«k  upon  the  public  buildings  has  been  rapidly  pushed  forward 
™™g  the  past  year.  Six  new  buildings  have  been  completed,  aud 
*v«  old  ones  renovat«d.  The  funds  now  available  are  sufficient  to 
^lo^te  the  necessary  work  in  hand,  of  which  the  cost  has  been  greatly 
'*™«d  by  the  labor  of  the  engineer  troops. 

Hu  post  is  now  the  storage  and  issuing  depot  of  astronomical,  geo- 
<«Ue,  Feconnoitering,  &c.,  instruments,  for  tbe  use  of  the  Corps  of  Eu- 
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gineers.  It  is  deairaljle,  in  order  to  avoid  loss  of  time,  to  keep  on  hand 
a  small  silpply  of  sucli  instruments  as  are  in  constant  demand,  and  also 
to  be  able  to  promptly  repair  unserviceable  instruments  turned  iu  for 
that  purpose.    An  appropriation  of  $5,000  is  accordingly  requested. 

Depot  of  engineer  stores  at  Jefferson  Barracks. — A  supply  of  engineer 
material,  principally  ponton-trains,  is  still  stored  at  this  post,  now  under 
charge  of  the  Ordnance  Department,  and  a  detachment  of  one  sergeant 
and  fire  first-class  privates,  from  Company  D,  engineers,  is  attached  to 
this  post  for  the  purpose  of  caring  for  this  property. 

Depot  of  stores  at  Yerba  Buena  Island,  CaUfomia. — The  engineer  prop- 
erty stored  at  this  post  having  been  destroyed  by  Are  on  the  3d  of 
May,  1871,  the  small  detachment  of  Company  D,  left  there  to  guard  it, 
was  ordered  to  Willet's  Point. 

HITER    AND    HARBOR    IMPROVEMENTS. 

The  act  making  appropriation  for  the  "  repair,  preservation,  and  com- 
pletion of  certain  public  works  on  rivers  and  harbors,  and  for  other 
purposes,"  approved  March  3,  1871,  furnished  the  means  of  continning 
the  work  on  certain  improvements  specified  therein,  and  enumerated  in 
my  last  annual  report ;  and  the  amounts  therein  appropriated,  together 
with  such  balances  of  previous  appropriations  as  were  legally  available, 
have  been  applied  to  the  several  improvements  respectively. 

The  works  have  been  prosecuted  in  a  satisfactory  manner  by  the 
oflScers  in  charge,  in  accordance  with  approved  plans ;  the  rate  of  prog- 
ress in  each  case  depending  much  apon  the  exigencies  of  the  seasons 
at  the  different  localities,  and  also  upon  the  character  and  reliability  of 
the  contractors. 

The  surveys  and  examinations  directed  to  be  made  by  the  third  sec- 
tion of  the  act  of  March  3,  1871.  with  a  view  to  the  improvement  of 
certain  rivers  and  harbors,  have  been  completed,  and  the  reports  with 
results,  excepting  in  the  case  of  the  Horseshoe  Shoals  in  the  Delaware 
River,  were  transmitted  to  Congress  during  the  last  session.  A  portion 
of  these  reports  may  be  found  printed  in  my  last  annual  re])ort.  The 
remaining,  including  Horseshoe  Shoals,  are  transmitted  herewith. 

By  the  act  approved  Juno  10, 1872,  making  appropriations  for  improve- 
ments of  certain  rivers  and  harbors  and  for  other  purposes.  Congress 
furnished  the  means  for  continuing  the  works  provided  for  in  previons 
acts,  and  also  for  improvements  at  certain  localities,  the  surveys  and 
examinations  of  which  had  been  made  and  results  reported  in  accord- 
ance with  previous  enactments.  The  officers  iu  charge  of  the  several 
districts  were  notified  at  once  of  the  amounts  appropriated  for  the 
improvements  then  in  progress,  and,  as  soon  as  the  funds  became  avail- 
able, were  directed  to  apply  the  same  to  the  prosecution  of  the  works. 

In  the  case  of  improvements  at  localities  for  which  appropriations 
have  not  heretofore  been  made,  they  were  directed  to  submit  projects, 
and,  on  approval,  instructions  have  been  issued  for  commencing  opera- 
tions. 

The  examinations  and  surveys  at  certain  localities,  named  in  the 
second  section  of  this  act,  and  directed  to  be  made  with  a  view  to  the 
improvement  of  rivers  and  harbors,  were  commenced  at  as  early  a  day 
as  practicable  after  the  passage  of  the  act,  and  it  is  hoped  that  the 
field-work  will  be  completed  during  the  present  season,  and  the  results 
of  the  greater  portion  prepared  in  time  for  transmission  to  Congress 
daring  the  next  session. 

A  brief  summary  of  the  amount  of  work  done  at  each  locality  since 
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mj  last  annnal  report,  and  tlie  present  condition  of  the  improvement, 
hither  with  a  statement  showing  the  amount  expended  during;  the 
fij^al  year,  and  the  amount  that  can  be  profitably  expended  during  the 
neit  fiscal  jear,  is  submitted  herewith. 

For  more  detailed  information  in  regard  to  the  improvements,  and 
for  the  results  of  the  sarveys  and  esauiiriatiouu  ordered  by  Congress, 
aod  Dot  found  in  my  last  annual  reiwrt,  I  beg  to  invite  attention  to  the 
sab-reports  which  may  be  found  iu  the  appendix  to  this. 

HAKBOBS  ON  LAKE  SUPBBIOB  AND  ON  THE  WEST  AND  SOUTH  SHOKES 
OP  LAKE  MICHIGAN— EUPEOVEMENl  OF  FOX  AND  WISCOXaiN  BITERS. 

Officer  iu  cliarge,  Major  D.  G.  Houston,  Corps  of  Engineers,  having 
QDiltT  his  immediate  orders  Captiiius  J.  W.  Cuyter  and  A.  M.  Miller, 
(^rps  of  Engineers. 

].  DuLuth  Harbor,  Lake  Superior,  Minnesota, — The  appropriation  of  . 
#60,0110  by  the  act  of  March  3, 1871,  has  been  applied  to  the  extension 
and  repairs  of  the  breakwater  built  by  the  railroad  company. 

The  total  extension  is  400  feet,  making  the  total  length  of  the  break- 
water 950  feet.  The  appropriation  of  thia  year,  $50,000,  will  be  applied 
to  its  further  extension,  which  will  make  the  breakwater  1,200  or  1,250 
feet  in  length.  The  canal  cut  through  Minnesota  Point  by  the  city  of 
Do  Lutb  has  been  enlarged  and  protected  by  piers  extending  into  the 
lake,  and  affords  a  channel  by  which  vessels  of  all  classes  have  access 
to  tbe  bay  or  inner  harbor  of  l)u  Lnth. 

^  Eileusive  wharves  have  been  coustructe<l  in  the  inner  harbor  by  the 
Xorthera  Pacific  Railroad  Company. 

A  dike  hag  been  qpnstructed,  connecting  Kice's  Point  with  Minne- 
Hola  Point,  in  compliance  with  the  requirements  of  the  Ooveruineut,  for 
the  purpose  of  preventing  a  divergence  of  the  waters  of  the  Saint  iJouis 
Kiver  through  the  canal,  by  which  it  was  feared  that  such  a  diminution 
of  tcour  at  the  "natural  entry"  to  the  Bay  of  Superior,  as  would  result 
in  injury  to  the  latter,  would  taktt  place.  This  dike  has  not  been  com- 
pleted according  to  the  requirements  of  the  OoTernment. 

At  the  same  time,  in  consequence  of  the  prosecution  of  the  works  of 
uupnivemeot  at  the  entry,  the  channel  at  that  point  has  deei>ened,  the 
praent  season.  In  the  opinion  of  tbe  officer  in  charge,  there  does  not 
■ppear  to  be  any  necessity  for  the  further  extension  of  the  breakwater 
inner  of  the  improvements  which  have  been  made  in  the  inner  harbor 
aodtsDal,  bot  he  thinks  the  sum  of  $50,000  can  be  advantageously  ex- 
peiidfa  upon  the  breakwater. 

A  statement  of  the  action  of  this  office  in  regard  to  the  canal  and 
dike,  coDstructed  by  the  city  of  Du  Lath  through  Minnesota  Point,  was 
tmniitted  to  Congress  April  12, 1872,  with  copies  of  the  correspond- 
eoee  in  relation  to  it.  This  statement^  omitting  the  correspondence, 
*ill  be  found  in  Appendix  A  21. 

*»0Mt  »viiI»Me  Jnly  1,  1871 J60,000  o" 

*Mdnt  ■ppropriated  by  act  of  June  10,  1872j 50,000  OO 

*■**><(  tipeitded  dnriog  the  flacal  jeai  endiog  Jane  30,  1872,  incladiag 

(Mm  ntaioed  from  pariueuta  to  coatroctors .. . . . 5!i, 934  78 

*»^lir«il«ble  July  1,1872 54,065  28 

*»w«»i)iiirMl  for  fiscal  year  ending  JuneSO,  1S74 50,000  00 

iSn  Appendixes  A  1  and  32.j 

-  ftpfrior  City  Harbor,  Lake  Suptrior,  Wiaconsin. — The  plan  adopted 
fortbii harbor  was  to  coostrnct  two  parallel  piers  to  extend  to  18  feet 
watn  in  the  lake. 

L.,j-,.P:lbyG00gk' 
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During  tbe  year  tlie  Minnesota  pier  liae  been  extended  768  feet,  and 
tbti  Wisconsin  pier  1,184  fe«t,  so  tbnt  tbe  Minoesota  pier  has  entirely 
crossed  tbe  bar,  and  the  Wisconsin  pier  baa  parsed  over  its  crest. 

The  effect  of  this  extension  has  been  to  confine  the  current  and  in- 
crease its  scouring  effect  uiK>n  the  bar.  The  least  depth  reported  (Octo- 
ber 4, 1872)  was  over  12  feet,  except  for  a  distance  of  about  100  feet, 
where  tbe  depth  was  11  feet. 

A  scraper  has  been  used  to  loosen  tbe  material  composing  tbe  bar, 
(sand  aud  gravel,)  so  as  to  give  the  full  effect  to  the  transporting  power 
of  the  current.  The  result  has  been  a  marked  increase  in  the  depth  of 
water  on  the  bar.  It  is  proposed  during  the  year  ending  Jnue  30, 1872, 
to  extend  the  Minnesota  pier  200  feet  aud  the  Wisconsin  pier  600  feet, 
and  if  it  should  be  found  necessary  to  dredge  out  tbe  channel.  This  will 
complete  the  pier-ext«naion  deemeil  necessary  at  present. 

There  will  reiuaio,  to  complete  tbe  work,  the  superstructure  over  nearly 
the  whole  extent  of  tbe  piers,  for  which  the  sum  of  (40,000  is  estimated. 

Amonnt  available  July  1,  1871 {89,208  90 

Amuuut  apiiropdated  by  net  of  Juoe  10,  1872 50,  000  00 

Amoaut  expeuttiHl  during  the  Bscal  year  eudiog  Jane  30,  ISJi,  inoludiug 

$4,7^'!>^r«tniued  Irooi  pay  nieiiU  to  con  tractors 80,822  17 

Amonutavailuble  Jaly  1,  lr?72 58,386  73 

Amoaat  required  for  ^scal  year  endlDg  June  30,  19T4 40,000  00 

(See  Appendix  A  2.) 

3.  Ontonagon  Harbor,  Lake  Superior,  Michigan. — During  the  past  season 
the  west  pier  has  been  exteuded  224  feet,  thus  exhausting  the  available 
funds,    lio  appropriation  has  beeu  made  lor  tbia  harbor  since  1870. 

AmouDl  arailnble  Jnly  1,  1871 $14,059  96 

AiiiouDl  expended  duriDif  tbo  ttitcalyeaxeodiug  JDUeSO,  1873 13,  W6  74 

Amouut  available  July  1,  1H72 .• 553  22 

Amount  required  fur  tiacal  y«sr  endiDg  JuDe  30,  1874 50,000  00 

(See  Appendix  A  3.) 

4.  Eagle  Harbor,  Lake  Superior,  Michigan. — ISo  work  has  been  done  at 
this  harbor  during  the  year ;  and.  as  stated  iu  tbe  last  annual  report, 
tbe  work  has  beeu  suspended,  it  being  deemed  advisable  to  await  the 
results  of  the  operations  fur  removing  rock  obstructions  in  Hell  Gate, 
East  River,  New  York,  before  deciding  upon  a  plan  for  prosecn ting  this 
work. 

Amount  available  Jnly  I,  1871,  reported  id  laat annual  report $S3,5X  57 

Above  report  in  error 1,501  11 

Amount  expended  dnriuf;  tlie  fiscal  year  ending  Jnne  30, 1872 > 249  00 

Amount  available  July  1,1^73 24,808  68 

(See  Appendix  A  4.) 

5.  Marquette  Harbcr,  Like  Superior,  Michigan. — During  the  year  the 
breakwater  has  been  e&te.ided  550  feet  up  to  wat«r-sarface,  and  super- 
structure completed  over  300  feet  of  previous  work.  It  is  estimated 
that  with  the  appropriation  of  this  seiisou  tbe  breakwater  can  be  exteuded 
250  feet>  including  superstructure  over  all.  This  will  complete  the 
work  as  originally  desigued,  except  co\'eriiig  the  breakwater,  patting  on 

jt  pierhead,  &c.,  requiring  tbe  sum  uf  |15,UO0.    It  is  probable  that  the 
future  commerce  of  Marquette  may  demand  an  extension  of  this  work. 

Anioant  available  Jnly  1,1871 185,017  91 

Amoiiul  appropriated  by  actof  Jane  10, 187 J „ 60,000  00 

Amount  expeuded  duriug  tbe  fliMat  year  eDding  Jane  30, 187S,  iucludiDg 

$i,0.i6S3  retained  from  payments  to  ovntractura 6'*,704  65 

Amonnt  available  July  1.  1872 66,313  S6 

Amonnt  required  fur  flscal  year  ending  June  30, 1874 15,000  00 

(See  Appendix  A  5.) 

iM.KibyGoogle 
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6.  MeHomonee  Harbor,  MicUgaii  and  WinconiiiTi. — Daring  the  year,  1,150 
feet  of  the  south  pier  liave  been  completed  in  accordance  wiCb  tlie  plan 
adopted  for  the  improvement  of  this  harbor. 

During  the  year  ending  June  30, 1873,  and,  it  is  hoped,  the  present 
seastKi,  the  south  pier  will  be  further  extended  400  feet,  and  the  north 
pier  extended  out  to  the  same  distance.  This  will  carry  both  piers  over 
ihe  crest  of  the  bar,  and  cou&ne  the  waters  of  the  Menonionee  River  to 
achaDiiel400  feet  in  width,  so  that  it  is  probable  that  the  freshets  of 
the  coming  season  will  scour  out  a  channel.  The  completion  of  the 
work,  as  designed,  will  require  the  extension  of  the  piers  to  a  depth  of 
U  feet. 

imoant  iTiilftble  July  1, 1871 $34,772  50 

Aooont  appropriated  b;  act  of  June  10,  1S72 25,000  00 

Anwant  expended  dnriiig  the  flscal  year  ending  June  30,  1073,  inctnditig 

{1,986.54  retained  from  payment  to  oontraclon 22,130  08 

Amiwnt  available  July T,  1873 27,621  52 

AiDOODt  reqaiced  for  BScat  year  ending  June  30,  1874 50,000  00 

(See  Appendix  A  6.) 

7.  Green  Bay  Harbor,  Wincontin. — The  work  at  this  harbor  has  con- 
sigted  in  widening  and  deepening  the  channel  from  the  mouth  of  Fox 
River  to  Grassy  Island,  so  that  at  the  dose  of  the  season  of  1S71,  there 
wass  chanuel  14  feet  deep  at  the  ordinary  stage  of  water  of  the  season, 
and  200  feet  in  width,  except  for  the  distance  of  abont  one  mile,  where 
the  diannel  is  but  160  feet  in  width.  Notwithstanding  this,  the  varia- 
tion  in  the  water-level  at  this  harbor  is  so  great  that  vessels  are  reported 
as  occasionally  grounding  in  the  channel.  The  extreme  variation  in  the 
water-level  during  the  season  of  1871  was  5  feet  and  5  inches. 

The  importance  of  this  harbor  requires  a  channel  of  sufficient  capacity 
to  admit  the  passage  of  vessels  drawing  13  feet  at  all  times.  To  effect 
tbi!^  Hud  to  straighten  the  channel,  will  require  the  removal  of  about 
lT5,ono  cubic  yards  of  material,  at  an  estimated  cost  of  $50,000. 

.VmoantBTailable  July  1,  IWl' |10,316  79 

Anout  expended  daring  tbe  fi«oaI  yea^  eixliog  June  30, 1872 18, 856  02 

Awwnt  available  July  1,1872 460  77 

Abmu  raqnired  for  fiscal  year  ending  June  30,  1874 25,000  00 

(SeeAppendix  A  7.) 

8.  AJuupee  Harbor,  Laie  Michigan,  WUconsin. — During  the  year  two 
IHl^piers  have  been  constructed  in  the  lake,  one  on  the  north  of  the 
ri\-ef-iDonth,  352  feet  in  length,  and  one  on  the  south,  about  200  feet  in 
length.  It  is  expected,  during  the  year  ending  June  30, 1873,  to  extend 
tbwe  piers  out  to  12  feet  depth  of  water,  reqniring  the  construction  of 
about  300  feet  of  pier,  and  to  dredge  out  a  channel  into  the  river. 
Hiviog  accomplished  this,  the  harbor  vill  be  in  a  favorable  condition 
for  fntnre  operations  in  constructing  an  oater  harbor,  as  originally  con- 
templated. 

i«»o«  aTailable  July  1, 1871 $24,a30  60 

Anoant  appropriatMl  by  act  of  June  10,  1873 35,000  00 

^^OBtpipeoded  during  the  fiscal  year  ending  June  30, 1872,  iDclnding 

MUSraUinedfrompaymentataoontraotors 13,028  10 

*Mwit»»aiUbloJuly  1,1872 36,802  50 

l>wu  required  for  fiscal  year  endiug  June  30,  1874 50,000  00 

iSec  Appendix  A  8.) 

'•  Tm  Riven  Harbor,  Witcoimn, — In  accordance  with  the  plan  de- 
temintd  on  for  tbe  improvement  of  this  harbor,  tbe  first  appropriation 
■u*  bteo  expended  io  construction  of  two  parallel  pile-piers,  one  on  the 
<M,jtid  the  other  on  the  west  side  of  the  river-moutb.    Each  pier  is 
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416  feet  in  length.    The  present  appropriatioo  will  be  applied  to  tho 
further  extension  of  tlie  piers. 

Amount  available  Jnly  1,1872 $a<,96e  7« 

Amount  appropiiated  by  act  of  Jnne  10,1^2 85,000  (W 

Amount  eipendeilduTJug:  thcfiscaljaar  ending  June  30,  ItfTS 21, 6d)  il 

Auionnt  available  Jul^  1,  IS72 1 28,!&M  4!l 

AinoimC  required  forliBcal  year  ending  June  30, 1UT4 50,000  W 

(See  Appendix  A  9.) 

10.  Manitotf^oc  Harbor,  Wisconsin. — During  the  jear  an  exteusloa  has 
been  made  to  each  pier  of  96  feet,  the  cribs  being  built  up  to  one  foot 
above  tbe  water-level,  and  the  superatnicture  built  over  work  done  io 
1870.  During  tbe  season  tbe  superstructure  will  be  completed  overthe 
work  of  last  season,  and  guard-piles  driven  along  the  face  of  the  piers. 
Xo  appropriation  was  made  for  this  harbor  at  the  last  sessioQ  of  Con- 
gress, and  none  was  asked  for,  as  the  amount  of  Uie  original  estimate 
had  been  reached. 

The  importance  of  this  harbor,  as  shown  in  accompanying  report,  re- 
quires that  the*piers  be  extended  to  a  depth  of  18  feet  of  water,  at  an  es- 
timated cost  of  $80,000. 

Amount  available  July  1,  1671 120,459  04 

Anionnt  expended  during  tbe  fiscal  year  ending  June  30,  1973,  indndiiig 

1836.92  retained  from  payments  to  coutiactora 9,Sf!0  IH 

Amount  available  July  1,  1S72 10,57ii  »• 

Amount  requited  for  fiscal  year  ending  June  30,  1874 40,000  (Hi 

(See  Appendix  A  10.) 

11.  Sheboygan  Barbor,  Wisconsin. — During  the  year  the  north  pier 
has  been  extended  320  feet  and  the  south  pier  128  feet  np  to  water-sur- 
face. Daring  the  present  season  a  further  extension  of  50  feet  will  be 
made  to  each  pier,  completing  the  pier-extension  for  the  present. 

The  channel  between  the  piers  will  also  be  dredged  out.  It  will  be 
necessary,  in  addition  to  this  work,  to  thoroughly  repair  the  old  piers. 
An  estimate  was  made  for  this  purpose  last  year,  but  a  sufficient  sum 
was  not  appropriated.  The  sum  of  $10,000  will  be  required  for  this  pur- 
pose. 

Amount  available  July  1,  1871 |29,0e(i70 

Amount  appropriated  by  set  of  June  10,  1872 18,000  OU 

Amnuiit  expended  during  the  fiscal  year  ending  June  30, 1872,  including 

^L'8. 48,   retained  from  pavments  to  contractora 26.  STiG  9r> 

Amount  available  July  1, 1872 16,229  75 

Amunnt  repaired  fur  B«cal  year  ending  Jnne  30,  1874 10,000  00 

(See  Appendix  A  11.) 

12.  Port  Washington  ffarhor,  Wisconsin. — During  the  year  two  piers 
have  been  constructed  in  the  lake,  each  300  feet  in  length,  one  on  the 
north  and  one  on  the  south  side  of  the  harbor  mouth.  A  considerable 
amount  of  dredging  was  done  by  tbe  town  of  Port  Washington. 

The  work  proposed  to  be  done  under  the  appropriation  of  June  10, 
1872,  is  the  extension  of  each  pier  100  feet,  and  as  much  excavation  in 
the  channel  and  basin.  Owing  to  the  character  of  the  bottom  at  this  lo- 
cality, a  stiff  clay,  the  work  done  has  remained  permanent,  and  the  re- 
sult has  been  most  satisfactory.  No  further  extension  of  the  pier  and 
excavation  of  the  basin  is  required  for  the  completion  of  this  harbor. 

AmountavailableJuly  !,  1871 130,542  70 

AmountappropriBledby  actof  JunelO,  1«73..... 15,000  W> 

Amuunt  e>prnd«d  during  the  fiscal  year  ending  Juuu  30,  1872 16, 9T'4  09 

AmountavailableJuly  1,1872 16,564  01 

Aniimnl  rcciuired  for  fiscul  year  ending  Jnne  30,  1874 50,000  00 

(See  Appendix  A  12.) 
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13.  MUieaukee  Harbor,  Wiacongin. — During  the  year  each  pier  baa  been 
eitended  330  feet,  the  heads  of  the  piers  being  in  17  feet  of  water  at  the 
ordiDary  stage. 

Daring  the  present  seasoa  the  snperstmcture  will  be  completed  over 
these  extensions,  and  the  necessary  repairs  be  made  to  old  work.  An 
estimate  of  $10,000  is  sabmitted  for  dredging  the  channel  between  the 
piers. 

AiDonnt  available  July  1,  1871 175,121  79 

AjxoaDl  ripcQilcd  during  the  fiscal   year  eailiDg  Jnne  30,  1S72,  iQcludlDg 

tj;4:0.9d  rrteiDed  froai  pavmenU  t«  coDtracton ,  &.t,39l  03 

Amonnt inmilable  July  1, 187a 21,830  76 

iDioaiit  tRiuired  for  Qscal  yoar  qndiug  June  ;I0,  1974 10,000  00 

{See  Appendix  A  13.) 

U.  Racine  ffarboryWiHConshi. — During  the  season  of  1871  the  south 
pier  was  extended  256  feet.  The  superstructure  over  this  extension  was 
i«mpleted  thin  season. 

it  is  deemed  necessary,  for  the  proper  improvement  of  this  harbor,  to 
viteDd  the  north  pier  loO  feet  further,  as  explained  in  the  accompanying 
wport. 

liDiHiDl  3vai1al>l<- July  l.lrtl §17,285  <5 

Amuunl  eipcnileil  fliiriDj;  Ibe  fiscal  year  coding  June  30, 1872,  inclndiug 

f'lf^.A  retained  fmin  pavments  to  contractors 13,120  88 

Amoant  available  July  1.1872 4,164  77 

Vmoaol  rvquircd  for  tucal  year  ending  June  30, 1874 30,000  00 

(See  Appendix  A  14.) 

15.  Kenosha  Sarbor,  Lake  Michigan,  Wiseoivtin. — During  the  year  the 
'rib at  the  outer  end  of  the  nortii  pier,  displaced  by  a  storm  in  Mareh, 
I^Tl.  has  l>een  protected  by  close  piliug,  and  another  crib,  50  feet  by  30 
f«t,  placed  in  extension  of  the  piers.  It  is  proposed  to  ap|)ly  the  ap- 
[iropriation  of  .Tune  10, 1872,  to  extending  the  north  pier  50  i'eet  by  a 
(rib  5(1  feet  by  30  feet,  to  repair  the  south  pier,  and  protect  the  heads  of 
:lie  piers  by  piles.  The  sum  of  $15,000  is  estimated  for  dredging  out 
litechannel  between  the  piers,  there  being  at  present  but  9J  feet  at  the 
■nlinaij  stage  of  water. 

V:coom  available  July  l.leTl 813,307  79 

''iE<jast»i>pn>]>riatedbyact  of  Jutio  10,  ItfTS 10,000  00 

'^Qwuit  FipendMl  dario);  the  fiscal  year  ending  Juno  3D,  1873,  including  ' 

WTi-  relaincd  from  payments  to  coutractors 5,408  79 

AmncuiavailablL-Jnly  1,  le<72 17, 809  00 

tuoul  minirMl  for  dscal  year  end  in  j:  .In  ue  30,  1874 15,000  00 

**  Ap[>eDdix  A  15.) 

16,  Chirago  Harbor,  Illinois. — During  the  year  the  breakwater  has 
^otn  extended  southward  800  feet,  and  a  return,  300  feet  iu  length,  con- 
■trncted  at  the  north  end  of  the  work. 

At  the  close  of  tho  fiscal  year  ending  June  30,  1872,  the  breakwater 
■looj  'I^IjO  feet  in  length,  complete,  with  the  exception  of  the  covering 
a4a  small  qnantity  of  superstructure  at  tho  south  end.  During  the 
i«al  year  ending  June  30,  1873,  it  is  ex[)ected,  with  the  present  appro- 
iniKkm  of  giW.OOO,  to  extend  the  breakwater  to  the  south  800  feet,  and 
'"  plak  over  the  present  work. 

-1  nodiftcation  of  the  cross-section  of  this  breakwater  having  been 
I'fopowd  by  Major  Houston,  he  was  authorized  to  adopt  it  in  part,  and 
to  Ml  fu  modify  the  original  project  as  to  introduce,  in  futore,  stone 
fi'BiHiatiDaR  for  the  cribs,  of  such  dimensions  as  his  judgment  might 
ilict2ii>.  bat  limiting  their  heights  for  the  present  to  12  feet  below  the 
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water-Barface.    The  reasous  for  this  change,  with  its  expected  advan- 
tages, will  be  foDnd  fully  cxplaiued  Id  Appendix  A. 

Amount  available  July  1,  ISTl ?120,4l)5ai 

Amount  appropriated  by  act  of  June  10,  1873 90,000  00 

Amouvt  fxpeadcd  duriug  tlie  iiHcal  year  eudingjQDe  30, 1873,  includiug 

J8,617.02  i-etaiued  from  pnyniouts  to  contraotora 112, Ml  13 

AnioaiitovailttblejLilvl,lB72 36,161  11 

Araouot  required  for  fiscal  year  eudiuR  Juue  30, 1874 200, 000  i»i 

(See  Appendixes  A  16  and  23.) 

37.  Calumet  Harbor,  IlHaois. — The  operatioua  of  the  year  have  coa- 
sisted  iu  the  construction  of  the  south  pier,  and  the  extension  of  the 
north  pier,  making  in  all  1,700  feet  of  pier  and  revetment  The  chau- 
nel  has  been  widened  and  deepened  by  dredging. 

The  operations  proposed  for  the  fiscal  year  ending  June  30,  1873,  are 
the  farther  extension  of  the  north  i)ier,  and  continuing  the  escavatioD  of 
the  channel.  It  is  estimated  that  the  north  pier  can  be  extended  out 
to  a  depth  of  14  feet  of  water,  which  will  entirely  protect  the  narrow 
channel  wliicb  it  is  ptoposed  to  excavate. 

The  sum  of  $75,(100  is  estimated  for  the  next  fiscal  year. 

Amount  available  July  1,  1871 J6,->,903(i7 

Amount  appropriated  by  act  of  Juue  10,  lH7ii 40,000  Ci 

Ajuouut  expended  during  tbe  Uecal  year  emUog  Juue  30,  1873 51P,637  iT 

Amount  available  J  Illy  1,1873 46.265  Ifl 

AoiouDt  reiiuire<l  for  fiscal  year  eodiug  Juoe  30,  1674 75,000  OO 

(See  Appendix  A 17.) 

18.  Michigan  City  Harbor,  Indiana. — Tbe  operationsat  this  harbor  have 
consisted  in  dredging  ont  ihe  channel  between  the  piers,  and  in  rejtair- 
ing  and  covering  the  piers.  There  is  now  a  14-feot  channel  between  the 
piers. 

During  the  present  season  work  will  be  commenced  in  the  outer  har- 
bor, under  the  approi>riatiou  of  $50,000  made  at  the  last  session  of  Con- 
gress. 

The  sum  of  $100,000  is  estimated  for  the  prosecution  of  this  work 
during  the  next  fiscal  yeaV. 

Amount  available  July  1,1871 826,916  3( 

AmouDt  appropriated  by  act  of  June  10,187a 50,000  tW 

Amonnt  expeuded  duriug  the  tiacal  year  entliug  Juue  30, 1873 17, 10(i  ?1 

AmouDtavailable  July  1,1872 59, 740  .'k 

Amount  required  for  llBcal  year  ending  Juue  30,  1874 100,000  UC 

(See  Appendix  A  18.) 

19.  A'cw  Buffalo  Harbor,  Michigan. — During  the  year  the  piers  coiii' 
mcnced  in  the  spring  of  1871  have  been  extended  into  the  lake  301  feet. 

The  small  amount  appropriated  for  this  harbor,  $5,000,  was  not  sat 
ficient  to  produce  any  beneficial  result. 

The  appropriation  of  this  year,  $5,000,  will  be  applied  to  commencin;; 
the  west  pier.  In  order  to  accomplish  any  permanent  benefit  at  Ihiii 
harbor,  and  to  enable  tbe  work  to  be  carried  on  to  advantage,  a  sufiicieut 
sam  to  extend  the  piers  out  to  a  depth  of  10  feet  of  water  is  required. 
The  piers  would  then  protect  a  channel  when  excavated. 

Amount  available  July  1, 1871 <8,23f' .V 

Amo nut  appropriated  by  act  of  Jane  10, 187a 5,000  0( 

Amount  expended  duriug  tbe  fiscal  year  ending  June  30,  1872,  includln); 

{SSa.Sl  retained  from  payments  to  contrac torn 4,414  3i 

Amount  available  July  I,  187a S,r*lt  -H 

Amouul  required I'OT  fiscal  year  cbdiog  June  30, 1874 75,000  0( 

(See  Appendix  A  19.) 
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2a  ImproTtng  Wiacoruia  River. — The  work  of  improving  the  naTJga- 
ti(»  of  thJ3  river  by  the  coDstraction  of  dams  and  jettees  has  been  car- 
ried on  thronghont  the  year. 

The  resnlts  of  last  season's  work  (see  Appeudix  A)  led  to  the  belief 
that  b,v  the  plan  adopted  it  would  bo  practicable  to  improve  the  natural 
chaonet  of  the  river  so  as  to  obtain  a  navigation  for  vessels  drawing  4 
feet  of  vater. 

ITiese  operations  have  been  continued  during  the  present  working 
season  trith  satisfactory  results.  At  tbe  close  of  tbe  season  a  report 
will  l>e  made  giving  tbe  results  obtained. 

inioiiQt»vBilab!B  July  1,1871 ^106,902  95 

.^isMiDt  expended  dnriiig  the  fiscal  foateuiliiig  Jnnti  30,  ISTd 65,761  9S 

ADOnnt  available  July  1,  1H72 61,121  03 

Amoant  reqaired  for  fiscal  year  eDdiog  Jnoo  30,  1874 250, 000  00 

(See  Appendixes  A  20  and  A  21.) 

In  March  last  (8th)  the  Secretary  of  War  transmitted  to  the  House  of 
Bqiresentatives  the  report  of  the  arbitrators  selected  under  the  act  of 
Congress,  entitled  "An  act  for  the  improvement  of  water-cominunieation 
between  the  Mississippi  Kiver  and  Lake  Michigan,  by  the  Wisconsin 
and  Fox  rivers,"  approved  July  7, 1870.  The  Secretary  approved  the 
aranl  of  tbe  arbitrators,  and  stated  it  as  bis  opinion  that  the  sum  of 
8325,000  ought  in  justice,  to  be  paid  to  the  Green  Bay  and  Mississippi 
Canal  Company  as  an  equivalent  for  the  transfer  to  the  United  States 
of  all  the  property,  rights,  and  franchises  embraced  iu  the  award  of  the 
arbitntoTs,  provided  Congress  should  determine  to  purchase  the  whole 
thereof.  He,  however,  was  of  opinion  that  the  personal  property  ap- 
praised by  tbe  arbitrators  at  $40,000,  and  that  the  franchises  of  the  cor- 
poration appraised  at  $140,000,  were  not  requisite  for  purposes  of  navi- 
gation, and  therefore  not  needed.  Deducting  the  above  from  the  total 
award,  $325,000,  would  leave,  for  the  remaining  property,  franchises,  &c., 
needed.  $145,000,  the  amount  which  ought,  iu  justice,  to  be  paid  to  the 
forporation, 

Tlie  act  making  appropriations  for  the  repair,  preservation,  and  com- 
pletion of  certain  public  works  on  rivers  and  harbors,  approved  June  10, 
1872,  based  upon  the  above  recommendation  of  the  Secretary  of  War, 
ippiopriated  the  auni  of  $145,000  "for  payment  to  the  Green  Bay  and 
MusiBHppi  Canal  Company  for  so  much  of  all  and  singular  its  prop- 
«ty  ud  rights  of  property  iu  and  to  the  line  of  water-communication 
bft»een  the  Wiscousiu  River  and  the  mouth  of  the  Fox  River,  including 
its  locts,  dams,  canals,  and  franchises,  as  were,  uuder  tbe  act  of  Congress 
for  the  improvement  of  water- communication  between  the  Mississippi 
Eiver  and  Lake  Michigan,  by  the  Wisconsin  and  Fox  rivers,  approved 
Jolj  7, 1870,  reported  by  tbe  Secretary  of  War  to  be  needed,  in  his  com- 
mnaication  to  the  House  of  Kepreseutatives,  dated  March  8, 1872." 

In  conformity  with  the  requirements  of  the  act  referred  to,  the  sum  of 
^IU.0OO  has  be«n  paid  to  the  Green  Bay  and  Mississippi  Canal  Gom- 
taoy,  ami  they  have  transferred  the  property  to  the  United  States. 

EXAMINATIONS  AND  BUEVBYS  FOB  ISITKOVEMBNT. 

The  third  section  of  the  act  of  March  3,  1871,  required  a  sur\-ey  for  a 
^^hcaual  from  the  head  of  Sturgeon  Bay,  Wisconsin,  to  Lake  Michi- 
EM, "with  estimates  for  constructing  the  same  100  feet  wide  and  13 
fettdcep."  Thissurvey  was  completed  during  the  season  of  1871,  and  the 
report  tbereon  transmitted  to  Congress  at  its  last  session. 

iSte  .\ppendix  A  24.) 
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tlajoT  Houston  has  also  beeo  charged  witli  tlie  followiog  exammatiouH, 
provided  for  in  section  two  of  the  act  of  Jane  10, 1872 : 

1.  At  mouth  of  Gran4  Calumet  River,  Indiana. 

2.  At  mouth  of  Pensaukie  Eiver,  Michigan. 

3.  At  Wanl-egan  Harbor,  Illinois. 

K&B.U0S.3   ON   THE  EASTERN   SHORE   OF  LAKE   MICHIGAN. 

Officers  in  charge,  Major  F.  U.  Farquliar,  Corps  of  Eagineers,  to 
June  13,  ISTU ;  since  which  time  Captain  S.  M.  Mansfield,  Corps  of 
Engineers. 

1.  Frankfort  Harbor,  Michigan. — Uuriuf;  the  past  year  n  north  pier- 
extension  of  64  feet  was  completed,  and  the  superstructure  carried  over 
the  interior  64-foot  crib  sunk  the  previous  year.  An  extension  of  12S 
ftet  has  been  added  to  the  south  pier. 

Dnring  the  present  season  the  south  pier  ^yill  be  extended  one  crib, 
(G5  feet,)  leaving  the  piers  of  even  length,  and  the  unexpended  balance 
of  money  appropriated  will  bo  expended  in  the  spring  in  dredging  the 
channel. 

A  further  addition  of  204  feet  to  each  pier  will  be  required  to 
complete  the  work  designed,  and  will  cost  the  estimate  of  last  year. 
$56,000,  less  the  present  appropriation,  810,000,  or  $46,01)0.  This  exteu- 
sion  can  be  accomplished  in  one  season  if  the  sum  required  is  available 
«arly. 

Amount  on  tmtid  July  I.  18TI.  including  furfeituro  un  contract  of  Novem- 
ber 11,  1970 $10,030  W 

Amonnt  ai>propriat«(l  by  act  of  June  10,  ltf78 10,000  W 

Amount  expended  during  fldcal  year  ending  June  30, 1HT2 10,  OSS  ^ 

Amount  on  hand  Julv  1,  IfctM 10,001  f" 

Amount  required  for  fiscnl  ycur  ending  Juno  ao,  lt!T4 46.000  (xi 

(See  Appendixes  B  1  and  b  1.) 

2.  Manistee  Harbor,  Michigan. — Each  i)ier  was  extended  158  feet,  but 
the  north  pier  still  required  superstructure.  The  30  feet  of  each  pier 
furthest  west  were  built30fect  wide,  being  iuteuded  for  pier-heads.  Tlie 
work  of  completing  the  north  pier,  aud  of  repairing  the  south  pier,  burned 
last  fall,  will  completely  exhaust  the  funds  on  baud. 

To  complete  the  inside  work  of  this  harbor,  as  heretofore  designed, 
will  require  to  be  constnicted  280  feet  of  revetmeut  to  norlli  shore  and 
580  feet  to  south  shore,  witli  13,046  cubic  yards  dredging  to  straighten 
and  widen  the  channel. 

Amonnt  ou  baud  July  1,  IHTl,  including  furfuiture  on  contracts  of  Soiitom- 

ber  (i,  1870,  and  April  17,  1871 ?20,39ti  e- 

AcQOunt  appropriated  by  act  of  June  10,  1HT2 10,000  (HI 

Amount  cxpendetl  during  fiacal  ycai;  onding  Juue  'JO,  1872 19,307  Vi 

Amoant  available  Jaly  1, 1872 lO.OtW  «:■ 

Amonot  required  aa  abovo  for  fiscnl  year  ending  June  30,  lt^4 19, 700  50 

(See  Appendixes  B  2  and  b  2.) 

3.  Fere  Marquette  Harbor,  Michigan. — The  operations  at  this  harbor 
comprise  a  pier-head  placed  on  north  pier-extension,  135  feet  of  pile- 
picr  east  from  south  crib-pier,  and  dretlging  from  the  channel  and  from 
the  old  slab  pier  on  the  south  side  of  the  chaimel. 

The  work  of  the  fiscal  year  consisted  in  ttie  removal  of  part  of  the  old 
slab  pier  on  the  south  side  and  revetting  opposite  the  portion  removed. 
To  finish  this  work  will  require  an  additional  appropriation  of  $25,440. 

The  piers  should  be  extended  250  feet  each,  to  obtain  12  feet  water 
and  remove  a  bad  bar  which  has  formed  outside  the  barlior;  $40,000 
will  effect  this. 
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JmooDt  on  hand  JhIt  1,  1871 89,792  33 

ioMDl  nppro)irtatM'l  by  act  of  June  10,  1072 10,000  09 

iDoant  ciueuded  diirinE  fiscal  vear  endiiig  June  30, 1872 9,792  20 

Inmint  available  Jaly  1, 1872 10,000  13 

AaioDDt  rei|nired  for  fiscal  year  ending  June  :iO,  l!'74 Gr),440  00 

(See  Appendixes  B  a  and  6  3.) 

4.  Pent  Water  Harbor,  Michigan. — A  large  portion  of  tlio  faiids  avail- 
able Tits  spent  in  dredging.  A  north  pierhead  was  built,  and,  alter 
gettlJDg  during  tlie  winter,  was  rcleveled.  The  south  pier  was  con- 
Dwted  with  the  shore  by  building  95  feet  of  pile-pier. 

Tbe  present  appropriation  of  $30,000  will  be  applied  this  season  to 
ihe  removal  of  the  old  south  slab  pier  and  revetment  of  the  channel- 
ffay. 

Tbere  will  be  needed  a  further  appropriation  of  $24,780  to  complete 
this  work. 

AmoontOD  liand  JuIt  1,  1?71 ?10,0e5  04 

Amonnt  approprinteil' by  act  of  Jiiue  10,  ld7a ;i0,O00  00 

Amoant  eipendud  dnring  fiacal  year  ending  Juno  30,  1872 10,076  22 

Aa:nDDt  on  band  July  I,  1872 ■. :iO,0OS  82 

InioDDt  rniQircd  for  fiscal  year  cuding  June  30,  1874 24,780  00 

(■See  Appendixes  B  1  and  b  i.) 

5.  Wkite  Eirer  Harbor,  Michigan. — The  westward  extension  to  each 
pit-r  during  the  past  fiseal  year  was  ns  follows: 

Xorth  pier,  piling  for  130  feet  and  superstructure  over  IGO  feet.  Tbe 
western  section,  4U  feet  square,  intended  for  a  t)ier-head,  still  lacks 
superstructure.  South  pier,  96  feet  of  piling,  G8  feet  of  which  has  re- 
ceived snperstrncture,  while  28  feet  is  jet  uDCOvered.  The  north  i)ier- 
bead  was  completed. 

Tlie  present  appropriation  will  be  entirely  expended  this  season  in 

ballasting  tbe  piers  and  dred^ng,  the  work  for  which  it  was  intended. 

Tu  make  tbe  piers  complete,  as  originally  designed,  and  as  called  for 

in  1K70,  the  south  pier  should  be  extended  136  feet,  even  with  tbe  norlh 

Itier,  at  a  cost  of  $6,940. 

iaoBBtonhand  July  1,1871 «13,925  74 

^uisDl  received  from  !ui1e  of  bnll  and  boiler  of  tag  Robert  Kuimett 350  00 

Abobui  apptoptiated  by  act  of  June  10, 1872 10.000  00 

^tnni  expended  during  fiscal  yeftr  ending  Juno  30. 1872 Ut,  t>43  66 

■tnouton  band  July  1,  1872 10,632  08 

loout  R<,iiir«d  for  fiscal  year  ending  Juno  30,  1874 6,940  00 

iSee  Api>endixes  B  5  and  b  5.) 

0.  JfiuitATon  Harbor,  Michigan. — The constructiou  of  a  pierhead  crib, 
^th  Buperstmcture  over  this  and  the  two  cribs  next  interior,  sunk  in 
previons  years,  leaves  the  north  pier  complete.  A  breach  through  the 
slab  pier,  where  it  joins  the  south  Government  pier,  was  closed  with  34 
ftet  of  pile- pier. 

During  the  present  season  the  funds  on  band  will  accomplish  all  that 
*  M  pfesent  necessary. 

Tbe  harbor  will  be  left  in  excellent  condition,  and  no  further  nppro- 
mtioQ  is  asked. 

ionBion  haiwljnly  1,  1871 $13,513  64 

*«Matapptopriatodby  act  of  Jnne  10,  1(^2 10,000  00 

^■»*UtiMnded  dnrtng  fiacal  year  ending  June  30, 1872 ll,82ri  53 

*»~lc»h»nd  Jnly  1,1872 ., 11,6!«  11 

!Sf»  Appendixes  B  6  and  b  G.} 

'■  Onmd  Haven  Harbor,  Michigan. — During  tbe  last  season  160  feet  of 
repairs  were  completed. 
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During  the  present  season,  up  to  the  close  of  the  fiscal  year,  nothing 
was  done,  the  entire  amount  available  having  been  ezhansted. 

The  ohl  work  is  in  about  the  same  condition  as  last  year,  with  the 
exception  of  the  inner  revetment,  which  is  rapidly  going  to  pieces. 

During  this  season  some  necessary  repairs  will  be  pnt  upon  the  onter 
work,  and  GOO  feet  of  revetment  (inward  from  the  work  of  last  season) 
■will  be  bniit, 

I  renew  the  recommendations  made  in  former  reports  for  a  pierhead, 
to  cost  $7,000;  a  north  pier,  9200,000;  and  the  repairing  and  replacing 
of  the  inner  revetment,  which  will  need  a  further  appropriation  of 
$26,300.  Of  this  total— $233,300— $100,000  can  be  aavantageonsly  ex- 
pended during  the  year  ending  June  30,  18T4. 

Amount  available  July  1, 1871 f7,051  7S 

Amount  apprapriated  by  act  of  Jooe  10,  1872 15,000  00 

Aiiiuunt  uzp«D(leddurint;liscalyearendiDg  JdqoSO,  1872 7,054  50 

Anuiunton  hand  Jaly  1,  1872 H,997  25 

Amount  required  for  fiscal  year  cuding  June  30,  1874 100,000  OU 

(See  Appendixes  B  7  and  /»?.) 

8.  Black  Lake  Harbor,  Michigan. — During  the  last  season  640  feet  of 
pile-revetment  were  completed,  320  feet  on  each  side  of  the  cut  inward 
fVom  the  ends  of  the  old  piers.  The  sui>er6tnicture  of  100  feet  of  crib- 
work  at  the  inner  end  of  the  south  pier,  which  was  begnn  in  1870,  was 
finished,  and  also  the  pier-bead  crib  to  the  north  pier.  A  protection  of 
piles  was  constructed  around  the  north  pier. 

Some  damage  has  been  done  by  the  sea  and  by  ice  to  the  head  of  the 
north  pier,  but  no  expensive  repairs  are  necessary.  In  other  parts  the 
work  remains  in  good  condition. 

During  the  present  season  the  channel  will  be  dredged,  and  400  feet 
of  revetment  of  the  cut  finished.  Four  hundred  and  fifty  feet  of  revet- 
ment will  remain  to  be  done  to  complete  the  improvement. 

The  former  estimate  for  this  work  is  deemed  insuflScient,  as  dredging 
will  bo  found  from  time  to  time  indispensable. 

There  will  be  needed  $7,000  to  complete  the  revetment  of  cut  and 
$5,000  for  dredging  and  contingencies.    Total,  $12,000. 

Amonnt  available  July  1,1871 $H,186  2? 

Amonat  appropriated  by  actof  Jnne  10,  1672 lO.OOU  UO 

Amount  expended  during  fiscal  year  ending  June  30,1872 8,  iSS  'iS 

Amount  available  July  1,  1S72 10,000  00 

Amount  required  for  fiscal  year  ending  June  30,  1874 12,OU0  00 

(See  Appendixes  B  8  and  b  S.) 

9.  Saugatuck  Harbor,  Michigan. — During  the  last  season  305  feet  of 
pile  revetment  was  finished.    Some  refilling  of  the  old  revetment  was 


Since  June  13,  1872,  the  work  of  revetting  with  piles  the  south  slab 
pier  has  been  continued.  The  funds  are  sufficient  for  its  completion. 
This  work  has  proved  to  be  much  more  costly  than  was  originally  esti- 
mated.   I^Tothing  has  been  done  on  the  north  side. 

The  recommendations  (see  report  of  Chief  of  Engineers,  1S71,)  for  ii 
north  pier  and  revetment,  to  cost  $59,300.98,  are  renewed. 

Amount  available  July  1,  IrTl tM,73ti  32 

Amount  appropriated  by  net  of  June  10,  11^ ., 15,000  Oil 

Amonnt  expended  during  fiscal  year  ending  June  30,  lif7'2 10,553  20 

Amouut  uu  band  July  1,  1873 19,ie3  12 

Amount  required  for  fiscal  year  ending  Juno  30,  1874 :i5,(H)0  00 

See  Api>eiidixes  B  9  and  b  0.) 
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10.  Souti  Saren  Harbor,  Michigan. — During  the  last  seasoo  three 
cribs  50  bj  32  feet  in  plan,  were  sunk,  one  on  the  south  aud  two  on  the 
Bonb  pier. 

fn  the  mouth  of  September  the  United  States  tug  aud  dredge  were 
seot  to  this  harbor,  but  owing  to  the  lateness  of  the  season  little  work 
codM  be  done.  During  the  winter  the  dre<]ge  was  drawn  out  and 
repaired.  A  large  amount  of  stone  was  lost  from  the  now  cribs,  and 
ame  refilling  may  be  necessary. 

The  work  of  dredging  the  harbor  has  continned,  and  this  season  the 
crib  that  was  removed  from  the  north  pier  during  the  winter  will  be  re- 
placed, and  one  additional  crib  added  thereto. 

To  complete  the  work  of  this  bnrbor,  as  designed  and  recommended 
Id  fonnei  years,  will  require — 

ForpieT-extonuoB .• $W,000  00 

For  dndeiug  aod  retDOTiDg  Blabs :t2,000  00 

Fiw  building  tevetnieiit 12,  IJS  33 


TuUd 99,138  33 

.tmoDot  mailable  July  1,1871 J16,476  00 

AmoDDl  appropriated  by  act  of  June  10,  1B72 12,000  OO 

iDMunt  eipriided  (Inritig  tiscat  vear  ending  Jane  30,  lifli I6,ri06  45 

.\nraaiit  (vailable  July  1,  1972 11,869  55 

.\iBonnt  T«q aired  for  liscal  year  endiug  Jane  30, 1874 50,000  00 

(See  Appendixes  B  10  and  b  10.) 

IL  Saint  Joseph  Harbor,  Michigan. — During  the  last  season  the  south 
pier  was  extended  416  feet  by  contract,  and  some  crib-work  put  in  at 
slight  cost.  There  is  considerable  refilling  necessary  on  both  the  north 
aodfiODth  piers,  and  some  slight  repairs.  This  season  these  repairs  will 
be  put  on  the  piers,  and  they  will  be'well  ballasted  with  stone. 

Anonnt  available  July  1,  1871 |ia.931  27 

imonnt  appropriated  by  act  of  Jane  10,  1872 3,000  00 

XuDnat  expended  during  fiwal  year  ending  June  30,  1872 19,772  38 

Amnant  avaUable  July  1,  187-2 :l,  158  80 

(See  Ai>pendixes  B  11  and  h  11.) 

lIPBOVEMENr   OP    SAINT    MARY'S   FALLS    CANAL    AND    SAINT    MARY'S 
WVER. — HARBORS  ON  LAKE  HX'RON. — SAINT  CLAIR  FLATS  CANAL. 

Officer  ill  charge,  Major  O.  M.  Poe,  Corps  of  Engineers. 

1.  &u')t(  Mar^g  Palls  Canal  and  Saint  Mary's  River. — The  efforts  pend- 
ing at  the  close  of  the  last  fiscal  year  for  the  acquirement  of  the  addi- 
tinnal  lands  required  in  the  enlargement  of  the  canal  through  the  State 
of  Michigan  were  unsuccessful ;  the  only  alternative  remaining  being  a 
dir«t  purchase  from  the  iudividiial  owners  at  pricea  largely  in  excess 
uf  the  real  value  of  the  property.  Negotiations  with  this  end  in  view 
are  dow  in  progress  under  the  charge  of  the  United  States  district  attor- 
ney of  the  eastern  district  of  Michigan. 

The  contr.ict,  covering  the  appropriation  of  $150,000  made  by  the  act 
of  Jnly  11,  1870,  was  completed  during  the  year  and  closed. 

A  contract  was  awarded,  after  due  advertisement,  to  the  contractors 
then  engaged  upon  the  work,  for  the  expenditure  of  tho  appropriation,  of 
S^'>0,OOD  of  March  3,  1871,  in  continuing  the  enlargement  of  the  canal 
and  bailding  a  revetment  of  timber  and  ballast-stone. 

The  expenditure  of  the  first  appropriation  included  the  removal  and 
rebniUlipg  of  the  gaanl-lock. 
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Operatious  duriDg  the  jear embraced  tbe escavatiou of  17,741.10  cubic 
yards  of  rock ;  26,839.40  cubic  yards  of  gravel.  In  addition,  57,681.11 
cubic  feet  of  revetment,  estimated  as  revetting- wall,  was  placed  in  tbe 
work,  and  tbe  guard-gates  rebuilt. 

Tbe  act  of  Congress  approved  June  10, 1872,  appropriated  the  further 
sum  of  $300,000,  with  ii  proviso  that  $15,000  of  tlie  same  might  be  ex- 
pended in  securing  tbe  desired  right  of  way.  It  is  proposed  to  ex]>en(I 
this  amount  (except  tbe  $15,000  referred  to)  toward  the  construction  of 
the  new  lock,  tbe  plans  for  which  are  nearly  completed.  Tbe  lotting  of 
the  work  under  this  appropriation  cauiiot  be  accomplished  until  the 
title  to  tbe  additional  lands  required  shall  have  received  tbe  approviil 
of  tbe  Attorney-General  of  tbe  Uuited  States,  as  provided  by  law. 

Amount  availalilo  July  1, 1P71 8391,651  r.H 

Amount  approprmtod  by  act  of  Juno  10,  1^72 , 3(10,1100  Oil 

Amount  depended  during  fisi'al  year  cudiug  Jane  30,  1872 99,  iCH  '.K 

Amount  available  July  1, 1B72 592,212  "2:1 

Amount  required  for  the  fiscal  year  cndiDg  Juuc  30,  m4 (iOO,  OOU  W 

(See  Appendix  C  1.) 

2,  Cheboygan  Barbor,  Michigan. — Under  the  appropriation  of  March 
3, 1871,  a  contract  was  made  for  tbe  dredgiug,  and  operations  were  com- 
menced during  the  mouth  of  August,  1871,  and  continued,  with  but  lit- 
tle interruption,  to  about  the  middle  of  November,  at  which  time  32,000 
cubic  yards  of  material  had  been  removed,  and  the  appropriation  ex- 
hausted. Tbe  work  done  was  tbe  excavation  of  a  channel  from  tbe  0-foot 
curve  outside  to  the  game  depth  inside  tbe  bar,  of  9  feet  in  depth,  50  feet 
in  width  on  the  bottom,  with  side  slopes  of  1  to  IJ.  The  present  condi- 
tion of  this  work  is  essentially  the  same  as  when  completed  last  fall. 

It  is  proposed  to  expend  the  appropriation  of  $15,000,  approved  June 
10, 1872,  toward  making  a  12-foot  channel  across  tbe  bar.  With  this 
end  in  view  an  appropriation  of  $35,000  is  recommended. 

Amount  appropriated  March  3,  ISTl . jIO,  000  00 

Amount  appropriated  June  10,  1872 ir>,  000  00 

Amount  exponded  during  the  year  ending  June  30,  1872 9,990  f-^ 

Amount  available  July  1,  1872 15,009  :h3 

Amount  rcijuirod  for  fiscal  year  cudinj;  Juno  30,  18T4 35,000  t^' 

(See  Appendix  C  2.) 

3.  Improvement  of  Au  Sable  Elver,  Michigan. — A  contract  was  made, 
under  the  appropriation  of  March  3,  1871,  for  tbe  superstructure  of  the 
south  pier,  which  was  carried  up  toaheightof  five  timbers  (5  feet)  from 
the  angle  outward  to  tbe  end  of  the  pier.  From  the  angle  inward  it  was 
made  only  four  timbers  high,  when,  after  fnroisbing  all  the  lumber  and 
iron,  and  doing  a  considerable  portion  of  the  work,  tbe  contractor 
failed  to  carry  out  bis  contract.  This  necessitated  the  purchase  in  open 
market  of  suHtcient  ballaststone  to  render  the  work  secure.  The  bar 
near  the  onter  end  of  the  piers  extended  much  more  rapidly  into  tlio 
lake  during  the  year  just  past  than  formerly. 

An  extension  of  the  north  pier  (except  tbe  sui>erstrncture)  is  proposed 
under  the  appropriation  of  June  10, 1872,  chiefly  as  an  experiment.  It 
may  prove  to  be  cheaper  to  dredge  a  channel  across  the  bar  annually 
than  to  extend  tbe  piers  further,  and  an  estimate  ia  made  with  this  in 
view.  No  estimate  ia  made  for  completing  tbe  work,  but  an  appropria- 
tion of  $20,000  is  recommended  to  bo  expended  in  such  manner  as  the 
experience  of  the  current  year  may  indicate  as  most  judicious. 

Amount  available  Julv  1,  IWl }10,000  04 

Amount  ai>pr(ii>riate(l  by  act  of  June  10,  18T2 10,000  00 
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AsMnt  cxpeDdod  claring  fiscal  yearpuding  June  30,  1872 .      87,415  42 

iwral  ivailBble  July  1.  1872 13, 585  22 

.Iraranl  required  for  Bscal  year  ending  Juno  30,  11-74 2(1,000  00 

(See  Appendix  C  3.) 

4.  laprovemcnl  of  Saghiaic  Ritei;.Mickigan. — A  small  balauee  of  au 
appropriation  available  for  tbis  improvement  nas  expciidetl  dunng 
tie  year  in  making  a  survey  to  determine  the  condition  of  tlie  work. 
Thi^  sorvcy  indicates  tbat  no  cbango  Ini8  taken  place,  and  tliiit  tUi;  im- 
provement continuea  to  subsen'e  a  vabiable  purpose. 

So  appropriation  is  recommended  for  the  next  fi-sail  year. 
(See  Appendix  C  4.) 

5.  Harbor  of  Refuge  on  Lake  JIuron. — A  board  of  engineers  was  con- 
vened last  fall  to  <leeide  upon  a  proper  locatiou  for  the  proposed  barbor 
to  which  were  submitted  the  results  of  the  surveys  and  examinations 
previonsly  made  under  the  appropriation  of  Marcti  3, 1871.  Although 
Port  Hoi>e  had  been  reeommcuded  as  the  point  possessing  the  greatest 
advaatagosfor  the  harbor,  tire  boaixi  recommended  furtherexamiuations 
lo  be  made  within  certain  prescribed  limits.  Tliese  examiuatious  were 
inatle,  and  the  lx>ard  convened,  but  were  still  unable  to  decido  upon  a  loca- 
tion.andrecommendedthecontinuanceof  examinations  to  the  southward, 
aod  until  a  i>oint  was  reached  where  the  rock  formation  disappears, 
provided  this  distance  should  not  be  found  to  exceed  about  forty  miles 
liolo  Point  Anx  Barques  light-bouse.  These  examinations  were  re- 
ramed  at  once,  and  have  been  uompleted.  and  at  the  date  of  the  report 
the  board  has  been  reconveued,  and  the  residts  of  the  examiuatious  sub- 
mittfd  to  it 

Amwint  »TjiilaWe  July  1,  IB71 897,013  31 

Imoant  appropriated  liy  act  of  Jnnu  10,  lo72 100,000  00 

Amoanl  cipcnded  ilnring  the  Hscal  year  ending  June  30,  lH7a 7.193  47 

AmMiDt  available  Jnly  1, 1872 lB9,ai9  ftl 

Ah  the  work  will  be  put  nnder  contract  as  soon  as  the  site  is  selected, 
■m  appropriation  is  recoramendet],  for  the  next  fiscal  year,  of  $100,000. 
iSee  Apiwudixcs  C  o  and  C  S.) 

6.  Clinton  Rirer,  Michigan. — The  appropriation  oflfarch  3, 1871,  was 
vipFoded  during  tbe  year,  as  propose<l  in  the  Inst  annual  report,  in  mak- 
iORkrar^-ey  of  the  improvement,  to  determine  its  condition  and  require- 
otniK  The  results  of  this  survey  indicated  only  a  little  more  than  6 
feelof  water  on  tbeshnalest  part  of  the  bar,  at  a  poiut  where,  as  through- 
■MC  tbe  channel,  the  depth  was  made  9  feet  nuder  the  appropriation  of 
JbIvII,  lfj70.  As  an  experiment,  a  curved  chnunel  is  suggested,  to  bo 
PRitMled  by  plantations  of  wild  rice,  the  cost  of  which  is  estimated  at 
t^Ml,  thoDgk  no  appropriation  for  this  purpose  is  recommended. 

iawot  arailable  July  1, 1871 81,500  00 

i*o««  Fipeoded  during  the  flecal  year  eudiiiK  June  30, 1872 1,48925 

l*»Mi  arailabU  July  1, 1872 10  75 

'Stt  Appendix  O  <>.) 

T.  Saint  Clair  Flats  Canal. — The  embankments  of  this  work  have  been 
'^puml,  tai  they  reqatred  it,  during  the  year,  by  the  use  of  marsh  sods. 
^aetfaod  tbna  far  baa  proveu  quite  efficient,  but  is  expensive,  though 
tHdmpeiit  that  has  yet  been  devisetl. 

^Vilepth  of  the  canal  was,  at  the  close  of  the  fiscal  year,  essentially 
'•f  One  as  when  the  work  was  completed.  A  deposit,  however,  is 
■>^:  Bade  at  a  distance  of  about  1,000  feet  below  the  lower  end 
^  fi*  canal,  and  there  is  now  more  water  in  the  canal  than  ou  the 
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bar  thus  formed.  As  a  rcinetiy  for  tliis  evil,  the  dredging  of  a  channel 
is  recommended  by  tlie  officer  in  charge,  and  an  appropriatioD  of  $30,000 
is  asked  for  the  purpose. 

It  is  also  proposed  to  continue  the  system  of  stopping,  with  sods, 
whatever  leaks  appear  in  the  sheet-piling,  and  of  refilling  the  boles  iu 
the  embankment  behind  them  with  earth.  For  this  purpose,  and  for 
the  services  of  the  custodian  of  the  canal,  the  additional  sum  of  $5,000 
is  recommeDded  for  the  next  fiscal  year. 
AmDDQt  available  December  11, 1971,  the  date  of  the  trftosfurof  the  work  to 

Major Poe *2,G6a  Ifi 

Appropriation  of  March  3, 1S71 1,M»  00 

Appropriation  of  Juue  10,  1878 - 4,000  00 

Expended  to  Jnly  1, 1ST3 2,205  16 

Amount  available  Jul;  1,1872 5.957  00 

Amount  required  for  the  fiBcnl  year  1S7^74 85,000  00 

Siuce  the  preparation  of  this  portion  of  the  annual  report,  a  commu- 
nicatiou  has  beeo  received  from  the  officer  iu  charge,  under  date  of  Oc- 
tober 3,  urging  that  the  full  amount  of  hi.i  estimate  for  this  work  be 
appropriated,  and  statiui^that  since  making  his  annual  report  the  depth 
in  the  canal  has  been  practically  reduced  to  11  feet  6  inches,  principally 
by  the  action  of  the  wheels  of  heavily-laden  propellers.  This  difficulty 
can  be  obviated  by  iucreasiug  the  depth  of  the  canal,  as  recommended 
in  the  report  from  this  office  of  January  9, 1872,  on  Senate  bill  No.  345, 
"  for  deepening  9.iint  Clair  Flats  Canal  to  16  feet."  The  amount  esti- 
mated for  this  purpose  was  $40,000,  which  sum,  in  addition  to  that  of 
$85,000,  is  recommended  to  be, appropriated,  making  the  total  required 
$125,000,  The  estimate  for  this  work  submitted  through  the  Treasury 
Department  was  $85,000.    It  should  be  increased  as  here  indicated. 

(See  Appendix  C  9.) 

EXAMIKATIONS  AND  SURVEYS  FOB  IMPROVEMENT. 

Mf^or  Poe  Laa  been  charged  with  the  following  surveys  and  examina- 
tions directed  to  be  made  by  the  act  of  June  10, 1872,  viz : 

1.  At  mouth  of  Pine  River.  Michigan, 

2.  At  Port  Austin,  Michigan. 

3.  At  Port  Crescent,  Michigan. 

UABBORS  ON  LAKE  ERIE,   WEST  OF  itDNSlBK. 

Officer  in  charge,  Major  George  L.  Gillespie,  Corps  of  Engineers. 

1,  Monroe  Harbor,  Michigan. — No  work  was  done  here  during  the  year. 
The  appropriation  of  $10,000  by  act  of  Congress,  approved  June  10, 
1872,  will  be  expended  in  deepening  channel,  repairing  revetment  of 
United  States  ship-caual,  and  in  closing  old  channel-bed  near  the  head 
of  United  States  ship-canal. 

Amount  available  July  I,  1871 $139  05 

Amount  appropriated  by  act  of  June  10,  1872 10.000  00 

Amount  exneuded  during  the  vcar  ending  Juue  110, 1872 136  SI 

Amount  available  July  1,  lera 10,002  21 

Amount  required  for  fiscal  year  ending  June  30,  1874 1,000  0)1 

(See  Appendix  D  1.) 

2.  Harbor  of  Toledo,  Maumee  Bay,  Ohio. — Under  existing  contracts, 
332,791  cubic  yards  of  material  have  been  removed  by  drewlgiug  from 
the  southwest  channel  through  Maumee  Bay.  The  improvetl  channel  is 
generally  120  feet  wide,  with  14  feet  of  water  at  low  stage. 
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inwitsvaiUbla  Jnly  I,  1871 »104,053  64 

AmMBl  ippropriated  by  act  of  Juue  10, 1S73 15,000  00 

119,053  64 

.(imant  tipeoded  dnrin^  fbe  yeair  ending  Jane  30, 1872 B4,276  33 

Amount  ivsilBbleJoly  1,1872 34,777  31 

Amoont  iw Hired  for  fiscal  year  ending  Jimo  30, 1874,  to  complete  impn  to- 

DtDl 7 30,000  00 

(See  Appendii  D  2.) 

3.  Maumee  Eirer,  OAw.— The  appropriation,  June  10, 1872,  of  «10,000, 
win  be  espetided  in  cattiug  a  6U-foot  chanuel,  giving  8  feet  water  at 
ordinary  stage,  between  Manmee  Oity,  Ohio,  and  Perrysburgh,  Ohio, 
Had  iQ  deepening  existing  channel  over  Delaware  Flats. 
(See  Appendix  D  3.) 

t.  Sattdutkg  Eiver,  Ohio. — The  appropriation,  approved  Jane  10, 1872, 
of  tlO,000,  will  be  expended  in  catting  a  60-foot  channel,  giviug  9  feet 
vater  from  Fremont,  Ohio,  to  the  mouth  of  the  river. 

*B<lODt  •vailable  July  1,1871 $347  36 

AjDMiDt  appropnated  by  act  of  Jane  10,  1872 10,000  00 

Imonat  Fipended  dniiuK  fiscal  year  ending  Jnne  30,  1872 78  34 

ImnmtftTttiUbleJuly  1,  1872 10.268  02 

(See  Appendix  D  4.) 

j.  Sandttskg  City  Harbor,  Ohio. — Thirty  thousand  seven  hundred  and 
eighty-four  cubic  yards  sand  and  clay  have  been  removed  by  dredging 
from  inner  chanuel  daring  the  year. 

The  appropriation  of  Jane  10, 1872,  will  be  expended  either  in  catting 
a  new  inner  channel  through  the  shoal  in  the  bay,  or  in  improving  the 
Test  channel.  . 

inimnt  Mailable  July  1,1871 $9,433  (T7 

Amoant  appropriated  by  act  of  June  10,  1872 13,000  OO 

Ammntexpendeddariug  the  flscal  year  eadiogJnne  30, 1872 9,3&4  94 

AiuMDt  available  Jnly  1,  1872 13,076  73 

A  upplementary  report  will  be  made,  giving  the  amount  required  to 
■nniplcte  the  improvement. 

(3m  Appendix  D  5.) 

6.  ffiiroR  Harbor,  Ohio. — No  work  of  improvement  or  repair  was  done 
Ailing  the  year.    A  few  repairs  will  be  made  to  piers  daring  the  season. 

*•>««  aTsilnble  July  1,  1871 $9,406  35 

Annul  expended  durini' the  fiscal  year  «ndiuK  June  30, 1872 425  28 

■liWMt  available  July  1,1872 8,981  07 

(See  Appendix  D  6.) 

*.  yemillion  Harbor,  Ohio. — Ko  improvement  or  repairs  were  made 
during  the  season.  The  existing  appropriation  of  J5,000  will  be  ex- 
pended in  deepening  the  channel  across  the  onter  bar,  and  on  the  inside, 
ttT  blasting  and  dredging. 

Appropriation  of  t25,000  is  recommended  for  the  extension  of  piers 
in  the  aggregate  400  feet. 

iiwant  avaiiable  Jnly  1,  1871 $10  27 

AiiMDat  appropiiuted  by  act  of  June  10,  1872 5,000  00 

ABooct  available  Jnly  1,  1872 5,010  27 

iawmt  required  for  fiscal  year  eDding  June  30,  1874 25, 000  00 

(See  Appendix  D  7.) 

8.  Black  River  Harbor,  Ohio. — No  work  of  improvement  or  repair 
"M  carried  on  daring  the  year. 
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Th«  appropriation  of  $20,000  by  act  approved  June  10, 1872,  will  be 
exx)Ciide(l  in  I'epairing  auil  extending  piers,  and  in  dreflging. 

Amonnt  available  Jnly  1,1971 ^,910  27 

AiuouDt  appropriated  by  act  of  June  10,  1872 ; 90,000  00 

Amonat  expt-Dded  duriog  fiscal  year  ending  Jane  30,  187:f l>3o  Is 

Amouat  available  July  1, 1H72 27,  Wa  12 

(See  Appendixes  D  Sand  1)  17.) 

!).  Cleveland  Harbor,  Ohio. — Sixty-five  thousand  six  hundred  and  sixty- 
four  cubic  yards  of  material  were  removed  from  the  channel  between 
the  piers,  and  both  piers  were  repaired  during  the  year. 

Amount  available  July  1, 1871 *ia,ft*i  ;r, 

Allotted  during  the  yuar  for  repairs 1, 0(m  0(i 

Amoiiut  expeudud  during  tbu  fiscal  year  ending  June  30, 

1872 *^,  319  52 

Fart  of  aJlotmeut  returned  to  Treasury  June  30, 1872 363  2:t 

ao,r.rti7r. 

Amount  re<iuired  for  fiscal  year  cndiug  JuneSO,  167A,  for  repairs l.OIX)  Oil 

(See  Appendix  D  9.) 

10.  Grand  River  Sarhor,  Ohio. — Both  piers  were  repaired  by  days" 
labor,  and  are  being  extended  in  the  aggregate  900  feet,  under  contract 
dated  May  16,  1872. 

Amount  available  July  1,  1871 S6!,121  Si 

Amouat  expended  during  tbe  fiscal  year  eodiug  Jane  30,  1872 3,999  39 

Amount  available  July  1, 1872 57,129  54 

(See  Appendixes  D  10  and  D  IS,  19,  20,  and  21.) 

11.  Ashtaiula  Harbor,  Ohio. — Daring  the  past  season  4,^5  cubic 
yards  of  solid  rock  were  blasted  and  removed,  and  3,430  cubic  yards 
loose  rock  Mid  sand  were  dredged  from  the  channel  between  the  picn), 
on  the  inside. 

The  improvement  in  progress  will  be  continued  under  the  new  appro- 
priation. 

Amount  available  Jnly  1,  1871 $15,56(1  27 

Ainouut  appropriated  by  act  of  June  10,  li^9 '. 15,000  UU 

Amouut  expended  duriug  the  fiscal  year  cuding  June  SO,  1872 12,631  51 

Amoantavailable  July  1,1872 I7,9M  7:{ 

'  Amount  required  for  ttscal  year  endiug  Juno  30,  1874,  for  repairs 800  UO 

(See  Appendix  D  11.) 

12.  Conneaut  Harbor,  Ohio. — The  caat  pier  has  been  extended  90  feel 
during  the  year.    No  further  appropriation  is  required. 

Amount  nvailabie  July  1,  IWl 16,282  72 

Amount  expended  during  the  fiscal  year  ending  June  30,  1872 6,2Si  72 

Amount  required  fur  fisaol  year  ending  Juno  30, 1874,  for  repaira 400  00 

(See  Appendix  I)  12.) 

13.  Erie  Harbor,  Pennsyhania. — The  north  pier  bas  been  extended 
eastwardly  120  feet.  Sixty-three  thousand  eight  hundred  and  seventy- 
seven  cubic  yards  sand  were  removed,  by  dredging,  from  the  inner  and 
the  outer  bars.  The  north  and  south  piers  were  put  in  thorough  repair. 
Fifty-one  thousand  three  hundred  assorted  trees  and  roots  have  been 
planted  on  the  neck  of  the  peninsula ;  and  the  north  shore  of  the  penin- 
sula ha5  been  protected  by  brush-work  and  stone,  and  the  east  shore  by 
riprap  work. 

Amoant  available  July  1,  ISJl $49,851  STi 

Alloted  for  peninsula G.OtK)  00 

Amount  appropriated  by  act  of  June  10,  1S72 15,000  (* 
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AmiDi  expended  during  the  fiscal  yeftr  ending  June  30, 1872 fl4,474  62 

Jwmit  BTailBble  Joly  1,  1B72 19,45C  73 

(See  Appendix  D 13.) 

14.  ^>rt  Clinton  Harbor,  Oftto.— The  appropriation,  Junts  10,  1872, 
at  98,000,  will  be  expeuded  in  deepening  the  entrance  to  Portage  Biver, 
and  in  protecting  the  peuinsala  on  the  north  side  of  entrance. 
.iniMintippropriatedbjiictof  JiinelO,  1S72 ?4000  00 

(See  Appendix  D  I'i.) 

15.  Rooty  River,  Ohio.— The  appropriation,  J  une  10,  1872,  of  «10,000, 
mil  be  expended  in  making  an  east  pier,  iu  rnuning  a  double  row  of 
piles  across  the  west  end  of  the  sand  beach,  and  in  dredging. 

>'o  additional  appropriation  is  recommended. 

.tppiDpriilion  June  10,1972 810,00')  00 

(See  Appendix  D  15.) 

EXAMINATIONS  AND   SLBVEYS  FOE    niPKOVEJlENT. 

ill  compliance  with  the  provisions  of  the  act  of  March  3, 1871,  a  sur- 
vey was  made,  under  the  direction  of  Major  Gillespie,  of  Mauniee 
River,  above  Toledo,  and  a  report  thereon  transmitted  to  Congress 
December  21, 1871. 

(See  Appendix  D  16.) 

IIABBOBS   ON   LAKE   ERIE,  BAST   OF    ERIE,  PENNSYLVANIA. 

OSicer  in  charge,  Mjijor  F.  Ilarwood,  Corps  of  Engineers. 

1.  Dmkirk  Harbor,  Sew  York. — During  the  fiscal  year  310  feet  of 
breatvutcr  were  built,  and  dredging  commenced  on  the  channel  and 
its  approaches,  and  finished  September  1, 1872. 

bnriug  the  fiscal  year  1872-'73, 150  feet  of  brealtwater  will  be  added, 
making  the  work  300  feet  long  at  the  close  of  that  fiscal  year. 
A  tboroogh  rcsurvey  has  been  made  of  the  harbor. 

imgnot  availalile  Jnly  1,  1S71. ■ ?94,t«-2  77 

Amnniappropnatcdbvactof  JunelU.iers a'l.OOO  00 

imonin  expended  duriiie  the  fiscal  Ti-ur  enilin}!  June  30,  1873 21,639  61> 

KoAmx  «v»ilable  July  1,  1872 2r.,2a:!  08 

Anmuii  rMiniied  for  fiscal  year  endiDg  Jnne  30,  1H74 150, 000  00 

(!5«e  Appendix  E.) 

2.  Buffalo  Harbor,  \ew  York. — The  north  United  States  pier-head 
ami  other  completed  works  have  been  repaired  and  secured  during  the 
r«ar. 

To  the  breakwater  there  has  been  added  425  feet  in  cribs,  partly 
Mvtred  by  Kn|>er8tructnre.  At  the  close  of  the  working  season,  2,08+ 
f«t  of  breakwater  will  probably  be  completed,  and  at  the  close  of  the 
fi«al  year,  Jnne  30,  1873,  probably  2,387  feet. 

iw-int  available  Jnly  1,  1871 $70,056  28 

luNBl  ■pprcipriale<l  by  act  of  Jnne  10,  1872 75,000  00 

t-'wiDt  nnexnfndod   balance  beretofoie  appropriate*!  for  Itnfialo  sen- 

»•]! 2.1,485  01 

168,541  32 
lonii  f  xpenileU  during  fiscal  yenr  cmliiig  Juni'  3lt,  li?72 70, 027  65 

*■»■««  iTiilable  July  1,1872 98,513  67 

■>»mi r«|nired  for  fiscal  yew  cndinEJuue  30, 1874 410,000  OO 

"^  Appendix  E.) 
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'       HARBORS  ON  LAKE  ONTARir)  AND  THE  RIVER  SAINT  LAWRENCE. 

OfBcer  in  charge,  Major  Jolm  M.  Wilson,  Corps  of  Engineers. 

1.  Oleott  Harbor,  mouth  of  Eighteen-miie  Creek,  Neu)  York. — Opera- 
tioQS  Lave  been  carried  oo  under  contract  during  the  year ;  140  feet  of 
crib-work  lias  been  added  to  the  east,  and  90  feet  to  the  west  pier,  the 
Buperstructtiro  having  been  completed  for  a  distance  of  215  feet  on  the 
east,  and  236  feet  on  the  west  pier.  During  the  present  working  season 
it  is  proposed  to  add  120  linear  feet  of  crib-work  to  each  pier. 

The  survey  of  the  harbor  has  developed  an  underlying  bed  of  rock, 
the  removal  of  a  portion  of  which,  to  make  a  proper  cbanuet,  will  in- 
crease the  former  estimate  of  the  final  cost  of  completing  the  harbor. 

Amount  nvuilaWe  July  1,  1871 $5,490  97 

Amunnt  expeodcd  iluring  the  fiscal  year  ending  June  30,  1872 5,490  W 

Amount  appropriatod  by  act  of  Juno  10. 1872,  and  available  July  1. 1872. .       10, 000  00 
Amount  n.i|aired  for  tlie  fiscal  year  ending  June  30,  1874,  to  complete  tho 

Iiarbor 50,000  (Kl 

(See  Appendix  F  1.) 

2.  Oah  Orchard  Harbor,  Xetc  York. — During  the  fiscal  year  the  piers 
have  beeD  extended  as  far  as  is  deemed  necessary  at  present ;  150  feet 
of  crib-work  has  been  added  to  the  east,  and  120  feet  to  the  west  pier, 
the  superstructure  having  been  eompletcd  for  a  distance  of  340  feet  on 
the  one,  and  269  feet  on  the  other. 

Eight  thousand  four  hundred  and  seventeen  eight-tenths  cabic  yarJs 
of  stitf  clay,  mingled  with  cobble-stones,  &c.,  have  been  removed  from 
the  channel  between  the  piers.  During  the  present  season  it  is  pro- 
posed to  excavate  all  the  material,  except  rock,  from  the  channel  be- 
tween the  piers,  to  a  depth  of  12  feet  at  mean  low  water.  A  bed  of 
red  sand  stone  has  beeu  found  to  exist  between  the  piers,  which  will 
necessitate  the  removal  of  7,834  cubic  yards  of  rock  in  order  to  obtain 
a  proper  channel. 

Amount  available  July  1,1871 ....     615,724  S7 

Amount  appropriated  by  act  of  June  10,  1872 S,500  00 

Amount  expended  during  the  fiscal  year  emling  June  30,1872 9,464  39 

Amount  available  July  1,  1872 8,739  !W 

Amount  required  for  fiscal  year  ending  JuDe  30,  1874 30,000  On 

(See  Appendix  F  2.) 

;j.  Charlotte  Harbor,  month  of  OeticKee  River,  JTeto  York. — During  the 
season  1871,  operations  were  restricted  to  such  minor  repairs  as  the  con- 
dition of  the  piers  demanded. 

In  April,  1872,  operations  were  commenced  under  contract,  and  by 
June  30, 1872,  90  feet  of  new  superstructure  was  completed,  and  90  ad- 
ditional feet  partially  completed. 

During  the  present  season  it  is  proposed  to  remove  the  old  super- 
structure from  700  feet  of  the  west  pier,  and  to  replace  it  with  new 
materials. 

Amonnt  available  July  1,  1871 $12,838*1 

Amount  received  for  sale  of  timber  to  FuUiieyv ills  Harbor 6615  40 

Amonut  expended  during  the  fiscal  year  ending  June  30, 1872 2,196  0^ 

Amount  available  July  1,1872 11,32(<  Ki 

(See  Appendix  F  3.) 

4.  PuitneymllB  Harbor,  Sew  York. — A  breakwater,  extending  from 
the  west  shore,  180  feet  long,  consisting  of  six  cribs,  30  feet  by  20  feet,  of 
an  average  height  of  Oj  feet,  with  a  superstructure  4  feet  bigh,  has 
been  completed. 
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Daiing  the  present  season  it  is  proposed  to  coDBtruct  about  210  feet 
of  tbc  east  pier,  for  tbe  protectioa  of  vessels  diiritig  an  easterly  or  a 
DDrthezsterly  gale. 

ImoDnl  »v»ilablo  Jaly  1,1871 f>*,976  « 

Anonnl  eipcitded  doriDE  the  fiscal  vpar  ending  Jaue  30,  l!ff2 8,976  49 

ADODnt  »ppropriat«d  by  act  of  June  10, 1872,  and  avnilable  July  1, 1W2-. .  10,000  00 
Imoiuit  required  for  tbe  fiscal  year  endjug  June  30,  1874 31,I>0U  00 

(See  Appendix  F  4.) 

J.  Big  Sodug  Bag,  Xew  rorfr.^So  appropriation  having  been  made 
for  the  fiscal  year,  uo  work  was  done  except  to  make  a  careful  survey  of 
the  harbor. 

During  the  present  season  it  is  proposed  to  commenco  dredging  a 
ebaimel  between  the  piers,  and  to  repair  the  east  breakwater. 

AmoQiit  available  Jul;  1,  1H7I $l,aJ4  18 

Amoant  appropriated  by  net  of  June  10,  1872. 15,000  Oil 

Amant  expended  during  the  fiscal  jcai  eudiug  JddcSO,  1872 41  C7 

Amooiit  available  July  1, 187i 16,183  61 

Amount  re^iuited  fur  Uecal  year  ending  June  30,  1874 3U,0U0  00 

[See  Appendix  F  5.) 

6.  Harbor  of  Little  Sodvs,  New  York.  —  During  the  fiscal  year  the 
west  pier  has  been  leveled  up,  and  replanked  for  a  distance  of  ^50  feet ; 
a  pier-head  3l0  feet  square,  lor  n  beacon-light,  constructed  at  its  outer 
end,  and  the  breakwater  connecting  it  with  the  west  shore  entirely  re- 
built for  a  distance  of  250  feet,  and  partially  rebuilt  for  a  distance  of 
90  feet.  A  channel,  parallel  to  the  pier,  1,200  feet  long,  200  feet  wide, 
aad  12  feet  deep  at  mean  low  water,  has  been  excavated. 

Duriug  the  present  season  it  is  proposed  to  construct  i20  feet  of  an 
east  pier  parallel  to,  and  350  feet  from,  the  west  one. 

.InoMI  available  July  1,  1871 (15,353  10 

AjaoDul  appropriated  by  act.of  June  10,1072 15, 000  00 

ADouBteipendeddurinK  tbe  fiscal  year  eoding  June  30, 1S72 13.603  58 

Amount  availablB  July  1, 18« 17,749  61 

Aocnntrequiredfoi  tbe  fiaoat  year  ending  June  30, 1874 45,000  00 

(See  Appendix  F  6.) 

'.  Harbor  of  Ostcego,  Netc  York. — Operations  during  the  fiscal  year 
have  been  carriecl  on  by  contract,  by  hired  labor,  and  by  purchase  of 
Datnials  in  open  market. 

Ueold  pier  has  been  put  in  good  condition  and  strengthened  by  two 
cooDterparts  in  rear  of  it;  a  short  breakwater  has  been  placed  in  the 
aajije,  near  the  light- house,  for  the  protection  of  the  latter. 

Operations  n]>on  the  new  breakwater  were  commenced  July  5,  1371, 
Mddnring  the  year,  1,050  feet  of  crib-work  were  sunk,  upon  which  040 
Iwt  of  anpecstmcture  were  completed.  During  tbe  present  fiscal  year  it 
i«  proposed  to  continue  o|>erations  npon  the  new  breakwater,  by  build- 
ing 600  feet  of  crib-work  in  an  average  depth  of  24  feet. 

ilBWlnt  available  July  1, 1871 $136,179  01 

Anunt  appropriated  by  act  of  Jaue  10,  1872 100,000  00 

ABDurt  eipeDded  duriog  tbe  fiscal  year  eoding  June  30,187S 83, 851  06 

AnogntavaiUble  July  1,1873 143,387  96 

Anoaot  minired  for  tbe  fiscal  year  eudiug  June  30,  1874 300,000  00 

(See  Appendixes  F  7  and  F  9.) 

S.  Rarbwof  Ogdensburgh,  Neu>  Torie, — During  the  year  dredging  has 
tieen  carried  on  in  the  Oswegatehie  River  and  in  the  Saint  Lawrence,  in 
tbp  eliannel  parallel  to  the  docks. 

Tbe  dredging  of  the  hard  portion  of  the  Saint  Liiwreuce  channel, 

oogic 
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west  of  the  Prescott  ferry,  has  been  completed  by  removing  23,293  cubic 
yards ;  the  dredging  of  the  remainder  of  tbis  channel  has  been  cou- 
tinned,  and  50,376  cubic  yards  have  been  removed.  During  the  present 
working  season  it  is  proposed  to  do  a  small  amount  of  dredgioft  in  the 
Oswegatchie,  and  to  continue  work  upon  the  Saint  Lawrence  channel. 

Amonnt  availaUD  July  1,  1871 124,754  76 

AmoDDt  appropnaUd  by  act  of  June  10, 1872 10,000  00 

Amount  ex  pen  aod  during  the  fiscal  year  eDdlng  Juno  30,  IS72 12,003  78 

Amonnt  available  July  1,1379 22,750  98 

Amount  required  forhacal  year  undiDg  June  30, 1874 6,000  00 

(See  Appendix  P  8.) 

EXAMINATIONS  AND  SURTEYS  FOE  IMPEOVESIBNT. 

Mi^or  Wilson  has  been  charged  with  the  following  surveys  and  exam- 
inations, directed  to  be  made  by  the  act  of  June  10, 1872 : 

1.  At  Bear  Creek,  Lake  Ontario,  New  York. 

2.  At  Waddington  Harbor,  New  York. 

HARBORS    ON     LAKE     C II AMPLAIN.— SURVEY    AXD    IMPROVEUEMT   OP 
OTTER  CREEK,  A'ERMONT. 

Officer  in  charge,  Licutenaut-Colonel  John  Newton,  Corp.s  of  Eiigi- 
neers. 

1.  Plattslurg  Sarhor,  Xeic  York. — During  the  year  the  superstracture 
of  the  extension,  of  94  feet  in  length,  couimeueed  the  previous  season, 
was  completed. 

The  crib-work  of  the  oxtensioB,  of  150  feet  in  length,  comiucuced  in 
June,  1871,  was  completed  and  sunk  in  position  in  tbe  month  of  July, 
1871,  and  work  on  the  superstructure  was  couiineaced  in  the  month  of 
September,  1871 ;  but,  owing  to  unfavorable  winds,  the  work  was  sua- 
pended,  and  at  the  close  of  the  year  remains  unfinished.  Under  appro- 
priation for  this  harbor,  of  June  10, 1872,  it  is  proposeil  to  continne  the 
extension  in  a  northeasterly  direction  for  7.»  feet. 

To  complete  the  extension  of  the  breakwater  about  80  feet  further, 
which  is  all  that  is  neede<i,  and  for  the  repairs  of  the  soutbern  end  of 
the  breakwater,  an  additional  appropriatiou  of  §15,000  for  the  fiscal 
year  ending  June  30, 1874,  is  asked. 

Amoniit  aTailnWe  July  1,  1871 $19.S04  38 

AiDoantappropraatudby  actof  Juue  10,  1872 10,000  00 

Amoiiut  expcndnd  during  fiscal  jeai- im ding  June  30,  1S72 i:i,oe2  21 

Amount  availaUe  July  l,I87a 16, 8M  17 

Amount  required  for  fiscal  year  ending  June  30,  1K74 15,000  00 

(See  Appendix  G  1.) 

2.  Burliiiffton  Harbor,  Vermont. — During  the  year  the  superstractare 
of  the  extension,  of  171  feet,  commenced  the  previous  season,  was 
completed. 

The  crib-work  of  the  extension  of  217  feet  in  length  in  a  sootherly 
direction,  commenced  in  June,  1871,  was  completed,  the  cribs  having 
been  sunk  in  position,  one  in  September  and  the  other  in  October,  and 
work  ou  the  superstructure  was  commenced  in  February  last  and 
finished  in  June. 

Under  appropriation  for  this  harbor,  of  June  10, 1872,  it  is  proposed 
to  continue  the  extension  in  a  southerly  direction  for  180  feet. 

The  extension  of  this  breakwater  from  both  extremities  is  necessary, 
in  order  to  give  shelter  at  the  wharves  of  the  city,  which  have  been 
much  extended. 


L.,j-,.KlbyG00glc 
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Anount  anked  for  the  fiscal  year  ending  Jnne  30, 1S74,  $30,000,  is 
deemed  moderate,  considering  the  necessities  of  the  case. 

iawnnl  RTmilabte  JaW  1, 1871 $46,429  85 

iBOBntBpproprwtedbyaetof  JunelO,  ISJ2 »0,aOO  00 

76,429  65 


it  covered  into  TreotnTf  (spproprifttioD  BurlingtOD  bTeakwator)  by 


■ipiarplns  fund  No.  130,  dated  Jnne  89,  1878 16,669  13 

AiDMiat  expended  dnring  fiwaJ  year  eudiag  Juue  30,  187S 33, 8^  97 

40, 496  10 

AnomtarailabteJnly  1, 1B73 35,983  75 

ImooDt  deored  for  fiscal  year  ending  Juno  30, 1874 830,000  00 

(See  Appendix  O  2.) 

3.  Survejf  and  improvement  of  Otter  Creek,  Vermont. — In  compliance 
vitb  the  act  of  March  3, 1871)  a  survey  was  made  of  Otter  Creek,  from 
Vergennes  to  its  outlet  on  Lake  Ghamplaiii,  under  the  direction  of 
LieuteuHnt-Colonel  Newton,  and  three  e8timat«s  presented  for  the  im- 
provenieut  of  the  navigation  to  Vergenues;  first,  bydredging  only,  51,000; 
wtwDdly,  a  more  complete  project,  by  the  addition  of  crib  or  pile  work, 
vitb  theobjecCof  narrowing  the  channel  and  securing  a  more  permanent 
improTc^eut,  $106,842;  and  thirdly,  a  modification  of  this  by  the 
oDiisaioD  of  works  of  only  probable  necessity,  or  of  such  as  may  be 
postpooed  for  the  present,  $58,110.  This  last  project  has  been  adopted, 
being  deemed  sufficient  for  a  material  and  probably  permaueut  im- 
proretueot  of  the  navigation. 

The  amonnt  of  $10,000  appropriated  by  the  act  of  June  10, 1872, 
will  be  applied  to  dredging  upon  the  shoals  in  the  creek. 

Amount  required  for  the  next  fiscal  year,  $48,146. 

(See  Appendix  G  3.) 

C05BTRUCTIOS  OP  THE  BOOK  ISLAND  BBIDOB — PRESERVATION  OF  THE 
FALLSOP  8AIKTAKTHOKY — IMPaOVBMENT  OF  THE  MINNESOTA,  UPPER 
SlSeiSSIPPl,  AND  ILUKUI8  B1YBB8,  AND  OF  THB  DES  MOIMES  AND 
BOCC  ISLAND  RAPIDS. 

OiBeerin  charge,  Colonel  John  JT.  Macomb,  Corpsof  Kngiueers,  having 
ankrbiH  immediate  orders  Captains  W.  H.  H.  Benyaurd,  A.  H.  Burn- 
haa,  iod  A,  Stickney,  Corps  of  Engineers. 

I  Botk  Inland  bridge. — During  the  past  year  this  work  has  been  com- 
plewl,  and  the  officer  la  charge  has  accepted  the  superstrncture  from 
Ibe  contractors.  There  remained  at  the  close  of  the  fiscal  year  a  small 
aBNwnt  of  work  to  be  done  apon  the  wagon-road  approaches,  and  the 
deep»iing  of  that  portion  of  the  channel  which  lies  between  the  draw- 
{Her  and  the  island,  which  will  be  finished  before  the  close  of  the  work- 
ing aeason. 

iMoBtavBUBblA  JnlTl,  1871 |7S9,087  8S 

iMutazpendeddtuiagtlBaal  year  ending  Jane  30,  1873 &atS,  140  39 

iMaat available  July  I,  1872 148,947  46 

Of  vUdlberewillbeTeqaired  daring  carrent  flKal  year,  for  nampleting 

T^w-road,  appnmohes,  &«^ab<mt 42,947  4« 

^  AppeaiUxes  U  1,  H  9,  H 10,  and  H  11.) 

2.  PrettrvaUon,  of  the  Fa3lit  of  Saint  AnGwny. — Bat  little  actual  progress 

bag  bera  made  toward  the  completion  of  this  work  daring  the  past  fiscal 

.veu,  an  accorate  surrey  having  demonstrated  the  necessity  of  much 

mm  extenaire  works  than  had  been  contemplated.    The  mtyor  part  cNf 

4  k  .,  , 
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the  fiinds  expended  during  tbe  fiscal  year  have  been  used  in  repairinf; 
aud  preserriDg  from  destruction  the  works  already  existiug. 

The  lining  of  the  tunnel  has  been  continued  chiefly  under  the  Rrn^ 
pices  of  tbe  "  Union  Committee"  of  Hinoeapolis,  and  435,000  of  the 
appropriation  for  tbe  current  year  has  been  set  aside  to  be  used  for  this 
pur|>ose. 

The  board  of  engineers  called  to  investigate  the  subject  recommend 
an  appropriation  of  $200,000  for  efiecting  the  preservation  of  the  fiills, 
and  improving  the  river  atwve  the  same. 

Amount  available  July  1, 1871 $38.574  17 

Expended  dariag  tbe  flscal  year  endiog  June  3D,  1873 36,1!^  M 

Approvriftted  by  act  of  June  10,  lB7'2 50,000  UO 

Available  Julv  I,  1872 8a,4i0  S3 

Required  for  fiscal  year  eudiug  Jaae  30,  1874 200, 0>K)  00 

(See  Appendixes  H  2,  U  12,  H  13,  and  H  11.) 

3.  Tmproving  Minnesota  Kiver. — The  work  daring  the  past  fiscal  year 
has  been  confined  to  the  removal  of  bowlders  between  tbe  mouth  of  the 
Yellow  Medicine  Biver  and  Fort  Bidgely,  a  distance  of  seventy  miles, 
aud  tbe  inspector  reports  tbe  channel  clear  of  bowlders  between  these 
points.    The  work  was  done  under  contract. 

Amount  available  Jnljr  1,1871 110,833  91 

Amount  expended  during  fiscal  vear  euding  Jnne  30, 1873 . 10,016  SI 

Amount  apprupriatedbj  act  of  June  10, 1»7S 10,000  00 

Amount  available  July  1,  1873 10,817  40 

Amount  required  for  dsoal  year  ending  June  30, 1874 90,000  00 

(See  Appendixes  H  3  and  H  15.) 

4.  Improving  tke  Upper  Mississippi  Biver. — The  steamers  Montana 
aud  Caffi^y  iiave  rendered  excellent  service  in  keeping  a  clear  channel 
between  the  Upper  Bapids  and  Saint  Paul.  Although  the  season  wus 
one  of  unusually  16w  water,  the  boats  were  able  dnring  the  greater  por- 
tion of  the  time  to  keep  from  3  to  3A  feet  of  water  on  most  of  the  bars, 
besides  removing  numerous  snags,  &c  The  Caffrey's  capabilities  were 
limited,  owjng  to  her  too  great  draught,  she  being  old  aud  water-logged, 
and  it  is  desirable  to  build  s  new  hull  of  very  light  draaght  to  receive 
the  Caffrey's  machinery. 

Amount  available  July  1,1871 945,064  14 

Expended  during  flacal  year  euding  June  30,  1873 44,019  46 

Appropriated  by  act  of  June  10, 187^,  ander  bead  of  "dredge  and  snag-boats 

ou  HisaiBsipp! River" 42,000  (W 

Amount  available  July  1,  1S73 43.044  i>* 

Required  for  fiscal  year  ending  June  30,  1874 78,000  (W 

Of  which  $30,000  is  for  a  new  st«amer  to  replace  tbe  Caffrej,  and  the 
balance  to  meet  the  current  expenses  of  tbe  two  steamers  during  tlie 
year. 

(See  Appendixes  H  4  and  H  16.) 

6.  Improving  the  Illinois  River. — The  work  opon  the  Illinois  Biver 
improvement  is  fully  set  forth  in  tbe  report  of  Colonel  Macomb's  assist- 
ant in  the  operations,  by  which  it  will  be  seen  that  tbe  amount  avail- 
able at  the  beginning  of  the  last  fiscal  year,  $73,729.90,  has  been 
expended  chiefly  under  a  contract  for  work  upon  the  lower  portion  of 
the  river.  There  being  no  funds  for  the  continuance  of  the  work,  tbe 
engineer  force  has  been  discharged  or  transferred.  An  annual  appro- 
pnatioD  of  $12,000  is  recommended  for  maintenance  of  the  improved 
channel,  and  an  estimate  is  presented,  for  the  completion  of  the  improve- 
ment from  Henry  to  the  mouth  of  tbe  river,  amoDnting  to  $360,000, 
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iodnding  the  work  necessary  to  restore  those  portioQS  of  the  excavated 
cbiDoel  where  there  has  been  shoaling. 

Beqnired  for  fiscal  year  eDding  June  30, 1874,  $150,000. 

(See  Appendixes  H  5  and  H  17.) 

6,  JmpToring  the  Des  Moines  Rapids. — Daring  the  past  flacal  year 
Tork  baa  beeo  done  on  the  lower  and  middle  locks,  and  on  the  prism -of 
the  caool. 

LotKT  lock. — The  construction  of  this  lock  was  pnshed  on  with  great 
TiKor  HR  loDg  as  the  fonds  available  wonld  allow,  both  the  weather  and 
stage  of  water  being  favorable,  not  only  to  progress,  but  to  the  execu- 
tioD  of  snperior  workmaDship. 

Middle  lock. — Work  ceased  on  this  lock  September  9, 1871,  from  want 
of  hiDds. 

Seelion-tcorti. — Only  one  month's  work  was  done  upon  this  portion  of 
Ihe  cauat,  doling  July,  1871,  owing  to  want  of  funds.  A  good  deal  of 
time  was  taken  up  in  closing  leaks  in  the  embankment,  which  hindered 
tbe  progress  of  construction  and  threatened  the  safety  of  the  portion 
coDstrQct«(l.  Dnring  the  fall  of  1871,  a  careful  resnrvey  and  remeas- 
arenient  of  tbe  improvement  were  made,  the  results  of  which  confirmed 
the  accuracy  of  former  surveys. 
Jrnoontoiihand  at  cammeacenieiit  of  fiscal  year  ending  Jane  30, 197!i ..     $400,000  00 

Eipendtd  dariDK  fiscal  jeu  ending  Jods  30,  1S7-2 S8t<,643  41 

Eipnid«l  by  a Dthority,  toward  close  of  fiscal  year  ending  June  30,  1871.       110,944  06 

Ammuit  appropriated  by  act  of  June  10, 1BT2 400,000  00 

imoniitavailalileJaly  1,1872 400,812  &3 

Baluoc  repaired  over  previoos  appropriations  to  complete  the  work 1,323,461  19 

Of  which  the  sum  of  81,000,000  could  be  advantageously  nsed  during 
tbe  Oacal  vear  ending  June  30, 1874. 

(See  Appendixes  H  6  and  H  18.) 

The  cost  of  the  construction  of  the  Des  Moines  Rapids  Canal  baa 
materially  exceeded  the  original  estimate  of  the  officer  in  charge  and  of 
the  board  of  officers  that  revised  the  project.  The  causes  of  this  increase 
we  stated  in  the  joint  reports  of  Colonel  Macomb,  now  in  charge  of  the 
work,  and  Major-Geiieral  J.  H.  Wilson,  formerly  in  charge. 

(See  Appendixes  H  19  and  H  20.) 

".  Improving  the  Rock  Island  Rapids. — Duriug  the  fiscal  year  the 
vork  faaiA  been  carried  on  under  contract.  Tbe  improvements  have 
bm  completed  at  the  opening  of  Smith's  Chain,  at  Smith's  Chain,  at 
the  patches  betweeu  Sycamore  and  Smith's  Chains,  and  at  Grab  Island, 
ud  the  work  at  Saint  Louis  Chain  is  iu  an  advanced  state  of  progress, 
lud  will  be  completed  during  tbe  present  working  season. 

Ii  is  contemplated  t>efora  the  close  of  navigation  to  improve  the 
chuDel  at  Winnebago  Island,  and  to  remove  certain  patches  between 
Saist  Louis  and  Campbell's  Chains,  as  well  as  others  betweeu  Camp- 
beil'a  Chain  and  Wiunebago  Island.  Proposals  for  this  work  have 
*tnady  been  invited  tinder  tbe  appropriation  of  June  10,  1872,  which 
haae  completed,  the  improvement  will  be  finished  &om  the  head  of  the 
apiu  t«  tbe  head  of  Dack  Cieek  Chain. 

There  wiU  remaio,  for  completing  the  entire  improvement,  about 
*M  cubic  ysrds  of  rock  to  be  removed  at  the  Lower  Cbaio,  at  tbe  foot 
of  Maline  Chain,  and  at  the  head  of  Dnck  Creek  Chain,  for  tbe  accom- 
PUaeot  of  which,  and  meeting  all  probable  contingencies  in  closing 

C^Tork,  the  officer  in  charge  asks  for  an  appropriation  of  $108,000. 

^MWappromlaledbrutofJnlTll.lflTO (150,000  00 

lMU«|^aprlatedbjrM)tufUarch3,ia71 150,000  00 
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Amonnt  appropriated  by  act  of  June  10,  1973 t!iO,000  00 

Atuount  expended  duriog  fiscal  jear  eudiny  Jane  30,  1872 191, 51J  33 

Amouut  available  Jul.v  1, 1>473 130,197  43 

AmouDt  required  for  fiscal  year  ending  Jiioe  30, 1S74 106,000  00 

(See  Appeiidixes  H  7,  H  21;  aud  H  22.) 

EXAMINATIONS  AKD  SURVEYS  FOB  IMPEOTEMENT. 

The  vrork  ander  this  head,  duriug  the  fiscal  year,  consisted  of  a  sur- 
vey of  a  few  miles  of  the  Mississippi  River  immediately  above  the  Falls 
of  Saint  Anthony,  of  au  examination  of  the  bridge  over  the  Saint  Oroix 
Biver  at  Hudson,  and  a  reconuoissance  of  the  Chippewa  River  between 
Cbipjiewa  Falls  and  Eau  Claire, 

Colonel  Macomb  la  charged  with  the  following  examinations  and  sur- 
veys, directed  to  be  made  by  the  act  of  June  10,  1872,  viz: 

1.  0/  Chippeica  River  up  to  Chippewa  Falls,  Vfinconsin. 

2.  0/  Minnesota  Kiver  above  the  mouth  of  the   Yellow  Medicine,  Min- 


IMPBOVEIIEKT  OF  THE  MISSISSIPPI,  MISSOURI,  AND  ARKANSAS  RIVERS, 
AND  OK  ElVERS  IN  THE  STATES  OF  MISSOURI,  ARKANSAS,  AND  LOUIS- 
IANA—IMPEOVBMBNT  OF  THE  HAEBORS  OF  SAINT  LOUIS  AND  AI,TON. 

Officer  in  charge,  Lieutenant-Colonel  W.  F.  Baynolds,  Corps  of  En- 
gineers, who  ba»  under  his  immediate  orders  Mi^or  C.  B.  Suter  and 
Captain  C.  J.  Allen,  Corps  of  Engineers. 

The  snag-boats  have  worked  on  the  Missouri,  from  Omaha  to  the 
month;  on  the  Mississi]>i>i,  from  Keokuk  to  Vicksburg;  and  ou  the 
Arkansas  from  Pine  Blulf  to  the  mouth;  and,  under  other  appropria- 
tions, on  the  White,  Black,  and  Little  Hed  Rivers,  on  the  Saint  Francis 
and  on  the  Ouachita  Kivers.  They  have  removea  5,475  snags,  (weigh- 
ing 74,425  tons;)  they  have  cut  25,829  trees;  destroyed  92  rack-heaps; 
and  run  21,782  miles. 

Owiu2;  to  the  length  of  time  the  boats  have  been  iu  service,  the  re- 
pairs consume  a  large  part  of  the  appropriation,  and  the  engineer  in 
charge  Urges  the  construction  of  new  iron  hulls. 

Two  boata  worked  for  a  time  in  the  harbor  of  Saint  Louis,  removing 
wrecks  and  other  obstructions. 

Amoant  available  Jnly  !,  1671 $141,169  97 

Auoniit  appTopriated  by  act  of  Juue  10,  1872 90,000  00 

A mouut  expended  during  fiscal  fear  ending  Jnne  30, 1972. 118,961  3S 

AmouDt  available  July  1,1872 113,308  59 

AmoDDt  required  for  fiscal  year  endiug  June  30,  1874 .. .. 600,  OuO  00 

(See  Appendix  1 1.) 

2.  Improvement  of  Osage  River,  Missouri. — The  obstructions  to  navi- 
gation in  this  stream  are  numerous  shoals  having  from  12  to  18  indies 
of  water  on  them,  the  intermediate  pools  being  deep.  Some  of  the  shoals 
were  deepened  by  the  use  of  scrapers,  and  9,600  yards  of  material  re- 
moved, at  a  cost  of  25  cents  per  cubic  yard.  Work  was  done  on  two  other 
shoals  of  harder  material,  after  the  water  had  risen,  which  cost  60  cents 
per  cubic  yard. 

Considerable  work  was  done  In  the  way  of  rebuilding  and  extending 
wing-dams  bnilt  several  years  ago  by  the  State  of  Missouri.  The  work 
done  afforded  decided  oeaeflt  to  commerce  dnring  the  eztxeme  low 
water  of  last  season. 

It  la  proposed  to  continue  the  improvement  during  the  present  year 
by  contract    Amoont  available  July  1, 1871,  (25,00U. 
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tDMB  I  appropriated  by  act  of  Jane  10,  1972 $25,000  00 

iBMiit  npended  dariaic  the  Qscal  year  endmg  June  30,  i>fT2 8,215  49 

jjMPt  •raiUble  Jnlj  1,  1072 41,784  51 

iBMiDt  i^qoiTcd  for  fiscal  fear  endiog  June  30,  1S74 150,000  00 

(See  Appendix  I  2.) 

3l  Improvement  of  White,  Black,  and  Little  Bed  Rivera,  Arkanaat. — A 
soag-bont  was  sent  iato  White  River,  and  operated  there  m\d  iu  the 
Little  Bed  and  Black  Hirers,  from  the  beginning  of  24^ovember  last  to  the 
end  of  Jauaarv,  but,  owing  to  the  small  depth  of  water,  hut  little  could 
be  dooe  in  the  smaller  streams.  The  amount  of  work  done  was  543 
aaags  reinored,  and  422  trees  cat. 

ABoant  av^iiUble  July  1,  1871 »10,000  00 

AnMHUt  expeiiiled  daring  tbe  fiscal  jear S,018  8S 

imoDiit available  July  1,  1872 1,901  11 

(See  Appendix  I  3.) 

t  Improvement  of  Saint  Francis  River,  Arlantat. — A  anaft-boat  was 
^Dt  into  this  stream  in  January,  ascending  as  far  as  Oow  Island,  aboat 
thirtj-seven  miles  from  the  mouth,  when  a  sudden  fall  in  the  river  pre- 
TPDteil  her  proceeding  further.  Subsequently  the  snag-boat  Thayer,  of 
iigbter  dranght,  operated  in  the  river  during  the  month  of  April.  The 
atDoant  of  work  done  by  these  two  buats  was  431  snags  pulled  and  151 
trees  cut. 

The  officer  in  charge  renews  bis  former  recommendations  for  the  cod- 
stmctian  of  two  snag-boats  of  light  dranght  for  operations  in  these  small 
Btraxms, 

Amoaot available  Jnlyl,  1871 $10,000  00 

AnwaoteipeudcdduriDgtbe  fiscal  year  eadiag  Jiina  30,  1872 10,000  00 

(See  Appendix  I  4.) 

5.  Improvement  of  Little  Missouri  River,  Arkanaag. — The  improvement 
(^tbig  stream  was  confined  to  the  removal  of  snags  from  rhe  channel 
and  leaning  trees  from  the  hanks,  which  was  done  by  a  party  working 
on  a  flat-boat  provided  with  requisite  shears  and  hoisting-appliances. 
Work  was  performed  from  the  junction  with  Ouachita,  up  to  the  month 
o(  Antoine  Creek,  the  head  of  navigation.  The  appropriation  only 
admittt-d  removiug  the  most  serious  obstructions. 

It  is  proi>osed  to  reorganize  the  party  and  resume  work  the  present 
^ea«OQ,  and  it  is  hoped  that  the  amount  available  will  complete  the 
impovement  in  the  manner  proposed. 

it-Mil  a»ail*ble  Jnly  1,1871 $10,000  00 

inornit  appropriated  by  act  of  June  10,  1872 10,000  00 

AouoDt  ripeiided  during  fiscal  year  ending  Jane  30,  1872 8,445  06 

Imoant available  July  1,  1672 11,554  49  , 

[See  Appendix  I  5.) 

G.  Improvement  of  the  Ouachita  River  in  Arkanaaa. — This  improTement 
eongists  in  removing  snags  and'cntting  timber  from  the  banks. 

Two  parties  were  engaged  trom  July  to  December,  and  it  is  estimated 
fnllf  half  the  obetructions  have  been  removed. 

Agurvey  was  made  for  lock  and  dam  improvement  as  high  upas 
Cunden,  and  nreport  transmitted  to  Congress  in  April  last  and  printed 
in  Ex.  Doc.  H.  B.  So.  252.  (See  Appendix  I.)  It  is  proposed  to  employ 
tbeli^t-dranght  snag-boat  in  thestream  the  coming  winter,  and  to  par- 
chase  the  timber  for  ihe  foundations  of  the  proposed  locks. 

Anooni  available  July  1,  1871  $25,000  00 

i»HiBt  appropriated  by  act  of  June  10,1872 60,000  00 

^Aunnl  expended  daring  fiscal  year  ending  Juoe  30,  1B72 34,002  73 
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Amonnt  ftvailnble  Jnly  1, 187S J60.997  27 

AmoDDt  required  for  fiscal  jeat  eodlog  June  30, 1874,  to  complete  Improre- 

meut  with  wooden  lockt 404,333  60 

(See  Apptjnpix  X  6.) 

7.  Improvement  of  tits  Ouaekita  River  in  Louisiana. — The  ap[>roprtit- 
tion  of  926,000  made  by  the  act  of  Congress,  approved  March  3, 1871, 
lias  been  expended  in  removing  snags  from  the  channel  and  over- 
haugiog  trees  from  tlie  banks.  The  dredge  and  snag-boat  Octavia,  the 
eoag-lKtat  R.  E.  De  Buasy,  and  tlie  crane-boat  Onachita,  purchased  for 
this  service,  were  employed  on  the  work.  The  Octavia  was  employed 
from  December  3, 1871,  to  Febtnary,  1872 ;  the  De  Rnssy  from  Janu- 
ary 8  to  February  14, 1872 ;  and  the  crane-boat  from  October  21  to  De- 
cember 16, 1871. 

The  proposed  improvement  by  locks  and  dams  from  Trinity,  Loaipiana, 
to  Camden,  Arkansas,  calls  for  three  locks  in  Louisiana.  The  estimated 
cost  of  each,  if  locks  are  built  of  wood,  is  $232,616.75 :  if  built  of  stone, 
4438,983.27. 

It  is  proposed  to  expend  a  portion  of  the  appropriation  of  $40,000 
made  by  the  last  Congress  in  tbe  removal,  by  the  use  of  s  snag-boat, 
of  such  obstructions  as  will  be  in  the  way,  whatever  plan  of  improve- 
ment is  ado[>ted,  and  in  tbe  purchase  of  the  material  for  the  foundation 
of  one  of  the  proposed  locks. 

Ainonnt  available  Jnlv  1,  18T1 |36,000  00 

Amoaiit  appropriated  b;act  of  June  10, 1872 40,000  00 

AmonoC  expended  dnrioK  flacal  year  ending  Jane  30, 1872 S5, 135  02 

Amount  available  July  1,  1872 40,«64  9d 

Amount  required  for  Bscal  year  ending  JnaeSO,  1874,  (to  oamplete  improve- 
ment with  wooden  locks) 657,850  25 

(See  Appendix  I  7.} 

8.  Improvement  of  the  Harbors  of  Saint  Louis  and  Alton. — ^The  exami- 
nations and  surveys  "  of  Saint  Louis  and  Alton  Harbors,  and  of  the 
Mississippi  Biver  between  Alton  and  the  mouth  of  the  Maremec,'^ 
directed  to  be  made  by  the  act  of  July  11, 1870,  have  been  continued. 

A  report  from  Lieutenant- Colonel  Baynolds  and  Captain  Allen,  Corps 
of  Engineers,  upon  the  propriety  and  cost  of  opening  Cabaret  Slongh, 
aud  also  a  report  from  the  same  ofBcers  upon  the  present  condition  of 
the  east  bank  of  the  Mississippi  Eiver  opposite  the  mouth  of  the  Mis- 
Bouri,  which  had  been  represented  to  this  office  as  having  been  eroded 
to  a  serious  extent,  will  be  found  in  Appendixes  1  8  and  I  9. 

A  board  of  eugiueer  officers  was  cqustitut«d  to  examiue  and  jeport 
upon  the  present  condition  of  the  Mississippi  Biver  between  Saint  Louis 
and  Alton,  with  a  view  to  the  preparation  of  plans  for  tbe  improvement 
aud  maintenance  of  those  harljors,  and  for  the  prevention  of  the  erosion 
of  the  river- banks. 

The  conclusions  arrived  at  by  the  board,  which  may  be  stated  in  gen- 
eral terms  as  follows,  have  been  approved. 

1.  The;  propose  to  close  the  channel  west  of  Ellis  Island,  so  as  to 
throw  all  tbe  water  through  the  eastern  or  harbor-channel  at  Alton ;  . 
this  is  to  be  done  by  a  high  or  low  dike,  as  may  be  determined  upon. 

2.  Tlie  board  do  not  believe  that  there  are  valid  grounds  for  appre- 
hending that  the  Mississippi  will  change  its  course  so  as  to  flow  into  the 
valley  of  Long  Lake,  or  will  form  any  considerable  channel  through  it. 

3.  The  proirasition  to  prevent,  or  at  least  lessen,  the  erosion  opposite 
the  mouth  of  the  Missouri,  by  re-opening  Mobile  Chute,  is  worthy  of 
consideration,  and  they  recommend  that  tbe  snags  aud  other  obstmo 
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tidu  vhich  DOW  obstraot  the  flow  of  water  tliroagb  that  chaDuel  be 
mwred. 

t.  Thej- prefer  to  protect  the  baivks  in  Sawyer's  Bend  by  revetment 
rather  than  to  adopt  the  plan  of  deflecting  a  portion  or  all  of  the  volume 
ofdiBcbar^  through  Cabaret  Slough, 

5.  Tbey  are  of  opinion  that  the  river,  thronghoat  the  entire  length  of 
the  city-front  of  Saint  Louis,  shontd,  and  will  eventually,  be  made  to 
flow  in  a  permauent  channel ;  and  that  the  eastern  bank  of  the  river 
will  have  to  be  brought  to  a  line  parallel,  or  nearly  so,  to  the  opposite 
dt;  ievee,  at  a  distance  from  it  at  lovr  water  of  not  over  1,21)0  or  1,500 
feo,  and  rendered  permanent.  The  present  demands  are  that  from 
Bischoff's  Dike  down  to  the  East  Saint  Louis  levee,  the  channel  should 
be  conBued  within  the  above  limit.  To  do  this  they  recoioniend  the 
raisiog  and  extension  of  the  two  Venice  dikes  and  the  long  dike ; 
aad  tbey  believe  that,  when  these  dikes  shall  have  been  built  as  pro- 
{Mwed,  tlie  demands  of  business  will  soon  cause  the  riparian  owners  to 
fill  in  between  them,  and  to  connect  the  ends  of  the  dikes  by  a  continn- 
OM  levee,  thus  giving  a  permanent  river-bank,  as  demanded. 

6.  They  point  out  the  necessity  for,  and  recommend,  careful  measnre- 
DeDt  of  the  slopes  and  volumes  of  the  river  at  the  highest  aud  lowest 
sUges,  and  careful  surveys  of  the  bed  of  the  stream  at  all  places  where 
the  general  navigation  requires  an  increase  of  depth  at  low  water,  be- 
tween Saint  Jjonis  and  the  mouth  of  the  Ohio. 

For  all  of  which  the  following  estimates  are  submitted : 

Formetioliordikeatbarborof  Alton  6  feet  abo re  loir  water |10,  000  00 

ForpntectiaDof  tiroiQileBof  bank  at  Sawyer's  Bend 142,211  62 

Futeitensioa  and  raisiD);  of  dikra  in  norChern  baibor  of  Saiut  Lonia 197,323  90 

Forsarve;  of  the  Hissimippi  River  from  Baiut  Louis  to  the  moutb  of  the 

(Bii»Biyer 30, 000  00 

Total ,■ 409,535  52 


The  act  of  June  10, 1872,  making  appropriationa  for  rivers  and  har- 
bwa,  contains  an  appropriation  of  $25,000  for  the  improvement  of  the 
Uissiesippi  Biver  between  the  mouth  of  the  Illiuoia  Biver  and  the  mouth 
ofduHissouri,  and  also  an  appropriation  of  9 100,000  for  the  improvement 
ofthe  Uisaissippi  Biver  between  the  mouth  of  the  Hissouri  and  the  moutb 
ef  the  Maremec  These  appropriations  were  based  upon  the  report  of 
ibe  board  of  engineers  above  refeiTed  to,  and  the  work  provided  for  was 
imnwU lately  commenced. 

|8ee  Appendix  1 10.) 

SXAHIHATIONS  AND  BUBTETS  FOB  IHPBOTBUEKI. 

Of  the  examinations  and  surveys  embraced  in  the  second  section  of 
act  of  July  11, 1870,  Lieutenant-Colonel  Raynolds  has,  during  the  past 
fear,  submitted  reports  npon  the  improvements  of  the  following  rivers, 
*liicli  were  duly  transmitted  to  Congress  at  the  time  they  were  received 
at  this  oSRee,  viz  i 

1.  Ouachita  Biver  between  Trinitg,  Louisiana,  aitd  Camden,  Arkanaa^. — 
(See  Appendix  1 11.) 

2.  IVAite  Biver,  from  Buffalo  Shoals  to  the  mouth  of  James  Fork,  Mis- 
»«Hi.— {See  Appendix  1 12.) 

3.  Biwik  Biver,  Missouri,  to  Poplar  Bluff.— {^e  Appendix  1 13.) 

L  Bajfou  Bartiolomeu!,/rom  its  mouth  to  the  Arkatutis  State  line. — (See 
Appendix  1 14.) 
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5.  At  Fourehe  La  Faive,  Arkantas. — (See  Appendix  1 16.) 

6,  At  Cuivre  River,  Missouri,  from  its  mouth  to  Moscow  Mills. — (See 
Appendix  1 16.) 

The  following  examinatione  and  sarveys  prorided  for  in  the  second 
section  of  the  act  of  Jane  10,  1S72,  hare  been  placed  in  charge  of  Lien- 
tenaDt-Colonel  Bayoolds,  and  are  m  progress : 

1.  Surcey  of  the  Mississippi  River,  between  the  mouth  of  the  Missouri 
and  the  mouth  of  the  Ohio. 

2.  Of  Saint  Francis  River,  from  Oreenville  down,  Missouri. 

3.  Of  Oasconade  River,  Missouri. 

i.  Survey  for  the  removal  of  wrerks  and  other  obstructions  placed  in 
Yazoo  River  during  the  war,  Mississi^. 

IMPBOTEMENT   OF   THB  OHfO  BIVBB. 

Officer  in  charge,  Major  Witliam  E.  Merrill,  Coips  of  Engineers. 

The  contracts  outstanding  at  the  com  men  cement  of  the  last  fiscal 
year  were  all  completed  during  the  year,  except  thnt  for  the  dretlging 
at  Merriman's  Bar,  which  was  closed  in  July  of  this  year.  The  con- 
tracts completed  during  the  fiscal  year  were  those  for  the  dam  at  Char- 
tier's  Creek,  the  dam  and  dilte  at  the  Upper  Twin  Island,  the  dam  at 
Marietta  Island,  the  dike  at  Medoc,  and  the  contracts  for  removing 
obstmctions  from  the  Ohio  above  and  below  the  falls.  Besides  these 
a  dike  was  partly  constructed  at  Glass-house  bar,  and  a  large  namber 
of  bowlders  were  removed  from  Horsetail  and  Lowery's. 

Careful  detailed  survejs  and  maps  were  made, during  the  past  year, 
of  the  bars  at  Horsetail,  White's,  and  the  Trap,  Beaver  and  Baccoon 
Shoals,  Line  Island,  Upper  Twin  Island,  Charleston,  Augusta,  Snag 
Bar,  Medoc,  Rising  Sun,  Gunpowder,  Warsaw,  Craig's,  and  Grassy  Plate, 
all  of  which  are  above  Louisville ;  and  at  Evansville  and  Cumberland 
dam.  below  Louisville.    Further  snr\'eys  are  now  in  progress. 

The  officer  in  charge  recommends  the  construction  of  a  light-draught 
snag-boat  specially  adapted  to  the  Ohio  River.  He  also  again  urges  the 
necessity  of  a  system  of  beaconlights  and  buoys  for  the  western  rivers. 

The  appropriatiou  of  tliOO.UOO  made  by  the  act  of  June  10, 1872,  will 
be  applied  to  the  construction  of  the  Glass-house  dike,  Chartiei's  Creek 
dam.  Wheeling  dam,  Bnfflngton  dam  and  dike,  Evansvilie  dike,  Cum- 
berland dam,  and  to  the  removal  of  the  wreck  of  the  Black  Hawk  and 
of  Bacon  Bock,  and  also  to  the  usual  snagging  and  dredging  operations. 
This  distribution  will  give  to  the  river  above  the  falls  $84,000,  and  to 
the  river  below  the  falls  tOSj-OOO,  leaving  $23,000  for  the  usual  snag- 
ging and  dredging  operations.  One  of  the  snag-boats,  designed  for  use 
on  the  western  rivers,  has  been  temporarily  transferred  to  this  river, 
the  funds  applicable  to  other  rivers  not  being  sufficient  to  keep  the 
snag-boat  in  service  on  them. 

Amount  on  hand  July  1,  1970 $76,059  89 

Allotted  far  Burvsya 600  00 

Beceiveil  from  wiles  of  property 1,375  00 

Amount  BpproprUted  by  act  of  June  10. 1872 200,000  00 

Amount  expended  during  fiHcitl  year  ending  June  30, 1872. 77.659  70 

Amount  KTaitable  July  1,  1872 200,576  19 

AmouDt  required  for  fiscal  year,  1B74 350,000  00 

The  act  of  June  10, 1872,  contained  an  appropriation  of  $25,000  for 
the  improvement  of  the  Monongahela  River  between  Mori^antown  and 
New  Geneva,  &c.  This  work  will  be  commenced  at  Collin's  Ripple,  the 
point  selected  as  the  site  for  the  first  lock  and  dam. 

(See  Ap[teudix  K.) 
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EXAMIMATIOHS  AND  6DETETS  FOE  IMPEOTEMENT. 

Strber  of  EvantvilU,  Indiana,  (called  for  by  resolution  of  the  Senate 
ofFebraar;  23,  1872.) — Thia  sarvey  was  made  to  determine  apon  some 
method  of  improving  tbe  barbor  of  tbis  city,  which  was  in  danger  of 
drstmction  by  the  growtb  of  a  sand-bar  above  it.  The  report  on  this 
mrrey  has  been  submitted  to  Congress  and  printed. 

(See  Appendix  K  1.) 

Cunbtr^nd  dam,  (called  for  by  resolntion  of  the  Hoase  of  Represent- 
atives of  Febrnary  20, 1S72.} — This  survey  was  made  in  order  to  ascer- 
tUD  the  propriety  of  completing  tbe  nnfluiahed  dam  at  the  head  of 
Cumberland  Island,  irbich  was  originally  commenced  with  the  intention 
of  impTDving  tbe  entrance  to  the  Gnmberlaud  Biver.  The  report  has 
been  sabmitted  to  Oongress  and  print«d. 

(See  Appendix  K  2.) 

tStrvof  at  Mead-tcaten  of  the  Monongahela  Biver. — ^This  sarvey  (reqnired 
to  be  uade  by  act  of  March  3, 1871,)  baa  been  completed,  and  the  report 
thereon  submitted  to  Congress  and  printed. 

(See  Appendix  K3.) 

Hnrteyofike  lAddng  River  as  a  harbor  of  r^uge. — ^Tfaia  survey  (reqnired 
to  be  made  by  act  of  Marcb  3, 1871,)  ha«  also  been  completed,  and  tbe 
report  on  it  laid  before  Congress  and  printed. 

(See  Appendix  K  4) 

WITEB-OAUOES  OX  THE  MISSISSIPPI  AND  ITS  TEIBUTABIES. 

Officer  in  charge,  Major  William  E.  Merrill,  CoipB  of  Engineers. 

Tbese  gauges  have  all  been  established,  and  the  system  is  in  good 
voridng  onler. 

For  Mf^or  Merriirs  report,  giving  iu  detail  tbe  method  of  construct- 
iQj;  these  gauges,  and  their  locations,  see  Appendix  £  S. 

WPBOTKHEKT  OF  THE  HATiaATI()N  AT  THE  FALLS  OP  THE  OHIO  EIVER 
an  EMLABOBUENT  OF  THE  LOUISVILLE  AND  PORTLAND  CANAL 
— IMEOVEMENT  OF  THE  CUMBERLAND  AND  WABASH  RIVERS. 

Offieer  in  charge,  Major  G.  Weitzel,  Corps  of  Engineers- 

1.  Improvement  at  the  FalU  of  the  Ohio.— Since  the  last  annual  report 
4*  dam  across  the  river  at  the  head  of  the  canal  has  been  about  oue- 
natf  omipleted:  the  apron-dam  has  been  raised  one  foot,  and  2,600 
™Mt  yards  of  the  rock  ledge  inside  of  the  apron-dam  have  been  blasted, 
and  abont  1,200  cubic  yards  of  same  placed  in  the  dam  across  the  river. 

I^enlargementof theentrance  to  the  canal  was  completed,  includ- 
ing new  side  walls.  The  widening  of  the  whole  main  prism  ofthecanal; 
tbe  eieavation  of  tbe  basin  joining  the  new  branch  with  the  old  canal ; 
w  eieavation  of  the  new  branch  and  the  locks,  lock-gates,  and  machin- 
«T'  were  all  completed. 

Tbe  new  side  walls  were  carried  np  to  within  abont  o  feet  of  their 
■l&BUe  height  on  parts  1,  4,  and  5.  On  part  2  a  small  portion  of  these 
•*  walk  was  built  and  all  the  stone  delivered  for  tbe  remainder  of 

^**  higfa-wster  passage  through  the  bridge  was  about  two-thirds  com- 

IWeicavatioD  of  tbe  rock  ledge  at  the  outlet  of  the  new  locks  was 
•'■w entirely  completed.  About  100  feet  of  the  guide-wall  below  the 
■>ew  ]uki  weie  built,  and  all  the  stone  for  the  remainder  of  this  wall  de- 
hiwri. 
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Tbe  dam  at  the  bead  of  Saod  Island  was  carried  fh>tn  the  Indiana 
afaore  well  iuUi  the  Uland. 

When  the  water  was  let  into  the  canal,  in  November  last,  the  miter 
sills  of  the  new  locks  gave  way.  All  the  facte  in  the  case  were  duly 
communicated  to  this  ofQce  by  the  officer  in  charge,  and  a  board  of  eogi- 
neer  officers  was  convened  to  report  upon  it.  (oee  Appendixes  L  3 
and  L  4.) 

During  the  past  season  these  sills  have  been  rebuilt,  and  the  remain- 
ing portions  of  the  new  side  waits  and  the  grading  of  the  canal-baukB 
placed  ander  contract. 

'The  appropriation  of  $300,000  made  by  the  act  of  June  10, 1872,  will 
be  expended  in  completing  these  portions  of  the  work. 

The  river  and  harbor  bill,  approved  June  10, 1872,  directed  the  Sec- 
retary of  War  to  report  to  Congress,  at  its  next  aession.  or  sooner  if 
practicable,  the  condition  of  the  canal  at  the  Falls  of  the  Ohio  Kirer, 
and  the  provisions  necessary  to  relieve  the  canal  from  incnmbrauce, 
with  a  view  to  snch  legislation  as  will  render  the  same  free  to  com- 
merce at  ita  earliest  practicable  period.  The  report  upon  this  subject,  of 
Major  Weitzel,  and  from  this  office,  will  be  submitted  to  you  at  an  early 
day. 

Amount  available  Jaly  1,  im ^Kb.OOOW 

Amount  appropriated  by  act  of  June  10,  18T2 aOO,000  CO 

Amount  received  during  the  ArcbI  ;a»r  ending  Jane  30,  l?r2 430,000  CO 

EipenditurBS  for  aanie  pari od 6l9,Wi  SS 

Eemaining  July  1,  1872 316,033  66 

Amonot  i-equired  for  tbe  fiscal  year  ending  June  30, 1674,  and  ntaich  can 

be  profitably  eipeuded,  and  which  will  complete  the  work :jOO,000  00 

(See  Appendixes  L  3  and  L  4.) 

2.  Improvement  of  Cumberland  Riter  helow)  Sashville,  Tennessee.-^^ince 
my  last  annual  report  the  river  has  been  improved  to  Flax  Patch,  (iu- 
clusive,)  and  abont  300  cubic  y^rds  of  rock  excavation  done  at  Harpeth 
Island.  The  means  still  available  from  the  appropriation  made  by  the 
act  of  March  3, 1871,  together  with  the  $20,000  appropriated  by  the  act 
of  June  10, 1872,  will  probably  carry  the  Improvement  to  Beed's  Beef, 
(inclnsive.) 

Amount  estimated  as  the  coat  of  tbe  work,  (aee  apecial  report,  survey  of 

the  Cumberland  River,  of  January  ao,  1871 $24fi,83t  00 

Appropriated  by  acts  of  March  3,  1871,  and  June  10,  1872 50,000  00 

Amount  Btil)  required  to  complete  the  work . .  —       1%,  831  OO 

Amount  available  Jnly  1,  1871 30,000  00 

Amount  appropriated  by  Kit  of  June  10,  1871 .......        20.000  00 

Amount  expended  dnriug  liical  year  ending  Jane  30,  1372 — .         15,901  &7 

Amount  available  July  1,  1973,  (which  will  all  be  expended  during  this 

fiscal  year) .■ 34,098  43 

AmoDDt  required  for  fiscal  year  ending  June  30,  1874,  and  which  can  be 

profitably  expended 196,821  00 

(See  Appendix  L  5.) 

3.  Improvement  of  Wt^Msh  River,  Indiana. — The  wort  of  the  present 
season  will  include  dredging  and  snagging,  commencing  at  the  mouth 
of  the  river;  improving  the  navigation  at  Coffee  Island  Chnte,  and 
some  part  of  the  work  contemplated  for  the  improvement  of  the  naviga- 
tion at  Grand  Chain. 

The  whole  amount  of  the  appropriation  will  be  expended  dnnng  the 
present  fiscal  year,  if  the  stage  of  the  river  proves  favorable. 
Amonot  estimated  as  the  cost  of  thia  work,  (see  special  report,  survey  of 

WabaaliHiver,  of  Januaiy4,  1872) $310,458  62 

Amount  appropriated  by  act  of  June  10,  1872 50,000  00 

Amount  itill  required 860,458  8! 
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^0  money  Tas  receiTed  and  none  expended  duriug  the  fiscal  year. 


(See  Appendix  L  6.) 

KIAMTNATIONB  AND  SDBVEYS  FOB  IMPEOTEMENT. 

Uodo-  the  provisions  of  the  act  of  March  3, 1S71,  Major  Weitzel  was 
charged  with  the  completion  of  the  surveys  of  the  Upper  Cumberland 
Birer  and  the  Wabash  Biver. 

Beports  npon  the  progress  of  the  survey  of  the  latter  river  were  snb- 
miUcd  to  GongreBS  in  January,  and  of  the  former  in  February  last. 

(See  Appendixes  L  7  and  L  S.) 

DIPBOTEMENT  AXD  8UBTET  OF  THE  TENIQCSSEE  BITEB. 

Officer  in  charge,  Major  Walter  McFarland,  Corps  of  Engineers,  who 
bad  aiider  his  immediate  orders  Captain  L.  C.  Overman  and  Lieutenants 
J.  F.  Gregory  and  B.  D.  Greene,  Corps  of  Engineers. 

The  foilnre  of  the  contractor,  J.  H.  Bennis,  to  complete  bis  contracts 
which  had  been  mnning  since  October,  1868,  and  October,  1870,  and 
which  had  been  three  times  extended,  and  his  refusal  to  accede  to  the 
coaditions  which  were  deemed  necessary  for  the  protection  of  the  pub- 
lic mterests  in  the  further  extension  of  his  contract,  for  which  be  bad 
applied,  canset.!  their  annulment  in  April  last,  and  the  work  on  the  lower 
river  was  re-advertised.  But  one  bid  was  received,  which  was  rejected, 
and  the  work  is  now  going  on  by  hired  labor. 

Owing  to  these  circumstances  but  little  work  was  done  during  the 
Tear,  iuid  that  at  Colbert  Shoals.  Xothing  was  done  at  Tumbling  Shoals 
aDd  Ross  Tow-head,  although  the  work  had  been  laid  out  for  the  oon- 
tnctor. 

The  survey  of  tb6  Mascle  Sboals  has  been  completed,  and  an  esti- 
mate made  of  the  cost  of  a  steaioboat-canal  around  the  shoals  from 
Brown's  Ferry  to  Florence.  . 

An  examination  of  the  Tennessee,  th)m  Knoxville  to  Chattanooga, 
has  also  been  made,  as  well  as  estimates  of  the  cost  of  its  improvement 
Waa  to  allow  the  passage  of  steamer  of  3  feet  draught. 

A  contract  was  made  Ibr  improving  the  river  above  Chattanooga,  and 
«»e  »ork  done  at  White's  Greek.    The  contractor  having  failed,  work 
is  BOW  being  vigorously  prosecuted  by  hired  labor. 
"'Jtiind  fbr  the  continnation  of  the  impinrsmeiit  of  the  Teanewee  below 

OUtaDiMgm,  including  MokIb  Shokls |530,000  00 

FRthelnproTemeatof  the  TeaneaBee  Biver  above  Cbsttanooga 130,000  00 

(See  Appendixes  M  1  and  M  2.) 

EXAUIKATIONS  AITD  81TBTEYS  FOB  IMPEOTEUENI. 

tbe  following,  directed  to  be  made  by  act  of  March  3, 1871,  and  a 
Kwiation  of  the  Senate  of  March  3, 1871,  have  been  completed,  and 
die  reports  are  herewith  submitted : 

t  TatHegsee  Biver,/rom  Broitn^a  Ferry  to  Florence. — (See  Appendix 

2.  Bmmination  and  survei/  of  Coosa  and  Ftowah  Rivera. — (See  Ap- 
peitdizes  H  4,  M  9,  and  M  10.) 

3.  Bxamination  of  the  Oogtenaala  River. — (See  Appendix  M  6.) 
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i.  Survey  for  a  line  of  water-communication  heliteen  the  Mittimppi 
River  and  tlte  Atlantic  Ocean,  by  way  of  the  Ohio,  Tennessee,  Cooia, 
Etowah,  Ocmulgee,  ajid  Altamaka  Rivers,  and  canalg/rom  the  Tennestee  to 
the  Coosa,  and  from  the  Etowah  to  the  Oemulgee, — (See  Appendixes  M  6, 
M  7,  and  M  8.) 

Major  McFarland  is  charged  with  the  survey  of  Tombigbee  River 
betweea  Fulton  and  GoIambuH,  Mississippi,  provided  for  in  the  second 
section  of  the  act  of  June  10, 1872. 

UIPBOVESrENT  OP  THE  MOUTH  OF  THE  MISSISSIPPI  RITKB. — UIPBOTE- 
MENT  OF  BA.YOC  TECHB,  LOUISIANA,  AND  OF  OALTB3TOK  HABBOB, 
TEXAS,  AND  BEMOVAL  OF  THE  BED  BITEB  BAFT. 

Officer  in  char^,  Captain  0.  W.  Howell,  Corps  of  Engiueerti,  who  baa 
nnder  his  immediate  orders  Lieutenants  H.  M.  Adams  and  E.  A.  Wood- 
ruff, Corps  of  Engineers. 

1 .  Improvement  of  the  mouth  of  the  Mississippi  River. — Work  was  bus- 

E ended  in  July,  1871,  leaving  a  ^vide,  deep  channel  across  the  bar  at 
onthwest  Pass,  and  was  not  resumed  nntil  the  middle  of  November 
following.  During  the  time  of  8n8i>ension,  which  was  a  period  of  con- 
tinued low  water  in  the  river,  the  channel  deteriorated,  but  not  so  mncb 
as  to  inconvenience  commerce.  The  suspension  afforded  opportnuity 
for  making  repairs  to  dredging-machinery. 

Worlc  was  recommenced  on  the  15th  of  November,  1871,  and  contin- 
ued, as  required,  during  the  remainder  of  the  fiscal  year  closing  June 
3U,  1872,    It  was  attended  with  highly  satisfactory  results. 

Toward  the  close  of  the  fiscal  year  a  new  dredge-bnat,  tor  which  con- 
tract wa^  made  in  the  latter  part  of  the  preceding  year,  was  completed. 

During  the  summer  and  fall  of  the  prcseut  year,  work  has  been  sus- 
pended, but  will  be  resumed  when  necessary  for  the  maint«nai)ce  of  a 
sufficient  channel  across  the  bar.  Upon  the  active  resumption  of  the 
fall  trade  of  New  Orleans,  the  full  power  of  the  two  boats  will  be  ap- 
plied to  determine  what  depth  and  width  of  channel  can  t>e  maintained 
by  working  them  thronglioat  the  year  to  their  full  capacity. 

On  June  30,  1872,  there  was  available  for  the  payment  of  outstand- 
ing indebtedness,  and  for  continuing  work  during  the  present  year, 
♦175,275.74. 

Amount  required  for  the  fiscal  year  ending  June  30, 1874,  $126,000. 

Attention  is  again  invited  to  the  recommendation  oontfuned  in  my 
last  annual  report,  for  the  enactment  of  laws  to  restrain  individuals  and 
corporations  from  willfully  or  carelessly  injuring  the  channel  provided 
by  this  work.  The  experience  of  the  past  year  more  clearly  shows  the 
necessity  for  the  enactment  of  the  laws  suggested. 

(See  Appendix  N  1.) 

2.  Improvement  of  the  inner  bar  at  the  entrajioe  to  Galveston  Harbor, 
Texas. — Preparations  for  prosecuting  this  work  were  completed  by  the 
construction  of  a  dredge-boat  and  scows  and  the  purchase  of  a  tug- 
boat. 

There  was  no  occasion  for  using  these  on  the  bar,  the  capacity  of  the 
channel  across  the  latter  remaining,  during  the  year,  as  great  as  that 
of  the  best  channel  across  the  outer  bar. 

During  the  present  year  this  apparatus  will  be  transferred  to  other 
work,  and  the  appropriation  available  for  the  improvement  of  Qalves- 
tou  Harbor  will  be  expended  in  extending  and  strengthening  tbe  jett«e 
at  Fort  Point  and  in  making  a  survey  for  the  preparation  of  a  plan  for 
permanent  works  of  improvement. 
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Jaw  30, 1872,  there  was  available  for  the  work,  $a0,162.47. 

The  estimate  for  the  fiscal  year  eudiug  June  30, 1874,  vill  be  depend- 
ent on  the  resolts  of  the  survey  thiu  year. 

[See  Appendix  N  1.) 

3.  InpTorement  of  Bayou  Tecke,  Loui»iana. — This  work,  coutinaed  from 
the  ,vear  preceding,  was  completed  during  the  year,  without  exhausting 
tbeHppropriatioii  available,  and  haa  fully  provided  for  the  wautsof  the 
eomraercial  interests  concerned. 

(See  Appendixes  N  1  and  N  2.) 

1.  l^ipcanai  to  connect  the  MissUnij^  River  vnth  the  Gulf  of  Mexico. — 
Incompliance  with  a  resolution  of  the  House  of  Bepresentatives  of  March 
U,  1871,  requesting  "  an  examination  and  sarvey,  with  plans  and  esti- 
nate  of  cost,  to  be  made  by  an  officer  of  the  Corps  of  Engineers,  for  a 
ftup-caoal  to  connect  the  Mississippi  Biver  with  the  Gulf  of  Mexico,  or 
tbe  navigable  waters  thereof,  of  suitable  dimensions  for  military,  naval, 
and  oommercial  pnrposea,"  the  sum  of  $10,(HH)  was  alIotte<I  for  the  pur- 
pose thtm  the  appropriation  of  March  3, 1871,  and  the  duty  assigned  to 
Captain  Howell. 

The  soney  has  beeu  made,  and  it  is  expected  that  the  report  will  be 
nveived  in  time  to  Bubwit  to  you  iu  tbe  early  part  oX  the  next  session  of 
Congreas. 

The  river  and  harbor  improvement  act,  approved  June  10, 1872,  made 
appropriations  "for  the  improvement  of  the  Tangipahoa  River,  Louis- 
iana ;"'■  for  improvement  of  Calcasieu  Pass,  Louisiana  ;"  "for  improve- 
meat  of  Tone's  Bayou,  Louisiana;"  "for  improvement  of  iuuer  bar  in 
Oalveeton  Harbor,  Texas  j "  "  for  improvement  of  Cypress  Bayon,  near 
Jefferwu,  Texas ;^  "  for  removing  raft  iu  Bed  Kiver,  Louisiana;"  "for 
remoring  wreck  of  guu-buat  Oregon  iu  the  Chefuncte  Kiver,  Louis- 
iua,^ 

Tlu  Korli  at  Tangipahoa  River  consists  in  clearing  tbe  stream  from  all 
timber  obstructions  to  navigation  from  ita  mouth  to  Wells's  Feny. 
Tbe  work  is  under  contract. 

falcuKH  Pom. — The  work  of  improvement  consists  in  the  removal,  by 
dtMiging,  of  about  30,000  cubic  yanls  of  the  material  forming  the  bar. 
It  Kill  be  execut«d  by  the  United  States  dce^ge-boat  transferred  for  the 
porpoae  from  Galveston  Harbor. 

to»it  Bayou. — The  project  for  improvement  at  this  point  is  to  close 
Efxlully  the  bayou  at  its  bead,  so  as  eventually  to  throw  the  whole 
<h«cbar^  of  the  river  (Red)  through  the  old  channel.    The  work  is  under 


i^rntement  of  Ct/preag  Bayou,  Texas. — The  work  at  this  point  will  be 
dooe  by  a  dredge-boat  loaned  for  the  purpose  by  the  city  of  Jefi'erson, 
Texu,aiHl  will  consist  iu  clearing  and  deepening  the  bayou  from  Jeflfer- 
■«  to  the  Caddo  Lakes. 

Semtvai  of  Bed  Biter  raft. — ^The  necessary  boats,  machinery,  and  ap- 
Hiwes  for  this  work  have  been,  iu  part,  purchased.  The  remaindw 
■R  in  ooorse  of  construction.  The  work  will  be  done  by  hiring  the 
"WMu;  labor  therefor. 

Jtcowj  of  areok  of  gunboat  Oregon  in  Chefuncte  River,  Louiaiana, — 
"oVOMls  were  invited  for  this  work,  and  bids  received. 

EXASmATIONS  AND  SDBTBTS  FOR  EUPBOTEUENT. 

Captain  Howell  was  charged  with,  and  has  completed,  the  following 
•nrrqii  direijted  to  be  made  by  the  act  of  July  11, 1870 : 
L  At  Cypreta  Bayou,  Trtm,— (See  Appendix  N  3.) 
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2.  Examination  and  survey  of  Red  Biver  from  the  mouth  to  a  point 
above  the  raft, — (See  Appendix  S  3.) 

Captain  Howell  is  also  charged  with  the  following  examinatione  and 
BQEveys  provided  for  in  the  act  of  Jnne  lU,  1872: 

1.  From  the  mouth  ofNuches  Siver,  on  Saltine  Lake,  to  the  mouth  of  the 
Angelica  Bieer,  and  thence  to  Fattonia,  Texas. 

2.  Slo  Buck  Point  Pa«s,  Texas. 

3.  ShipeaTial  between  the  waters  of  Galveston  Bay  and  Sabine  Lalce, 
Texas. 

4.  Harbor  of  Galveston,  Texas, 

5.  Sabine  River,  from  its  mouth  to  BeUora,  Texas. 

6.  Trinity  Rivei;from  its  mouth  to  Magnolia,  Texas. 

EHPEOTBMENT  OP  THE  HASBOB  OP  MOBILB. — 8URTETS  AND  ESAMIHA- 
TIOM8  OP  KITBBS  AHD  HAEBOBS  IN  ALABAMA  AND  WEST  FLORIDA. 

Officer  in  charge,  Colonel  J.  H.  Simpson,  Corps  of  Engineers,  who  has 
nnder  Ms  immediate  orders  Captain  A.  N.  Damrell,  Corps  of  Engineers. 

1.  Improvement  of  Mobile  Harbor  and  Say. — Under  the  appropriation 
of  $50,000  by  the  act  of  Jnly  11, 1870,  and  the  appropriation  of  $50,000 
nnder  the  act  of  March  3,  1871,  the  contractors  on  the  11th  June  had 
opened  the  channel  over  Choctaw  Bar  to  a  depth  of  13  feet  at  mean 
low  water,  and  width  of  200  feet,  the  only  exception  being  directly  in 
the  gap  of  the  npper  ohstrnctions,  where  there  were  some  piles  sua  an 
old  wreck,  to  be  removed  by  the  State  harbor-board,  which  they  have 
since  been  engaged  in  effecting.  When  this  is  done  and  the  remaining 
8,000  cabic  yards,  which  eoald  not  be  reached  with  the  dredge  on  accoant 
of  the  obstractions  referred  to,  are  removed,  there  will  be  a  clear  chan- 
nel over  Choctaw  Bar  of  the  width  and  depth  mentioned  above. 

On  the  11th  of  June  the  work  of  dredging  Dog  Biver  Bar  to  the 
width  of  200  feet  and  depth  of  13  feet  at  meao  low  water  was  com- 
menced by  the  contractors. 

As  the  plans  for  improving  the  harbor  and  bay  of  Mobile,  adopted  by 
the  board  of  harbor  commissioners  organized  under  authority  of  the 
State  of  Alabama,  differed  in  some  particulars  materially  from  those 
adopted  by  the  Engineer  Department,  a  board  of  engineer  officers  was 
constituted  for  the  purpose  of  examining  the  whole  subject  and  prepar- 
ing a  plan  for  the  improvement  uf  the  harbor  and  its  channels.  The 
report  of  the  boanl  has  been  approved  and  submitted  to  Congress,  and 
printed.  The  project  of  improvement  prepared  by  it  did  not  require 
any  taodiflcation  of  the  plans  previously  followed  by  the  Engineer 
Department,  and  the  State  board  has  conformed  to  them  and  co-operated 
with  the  officer  in  charge  in  carrying  them  out. 

It  is  believed,  with  the  appropriation  of  June  10, 1872,  of  $75,000,  the 
b^anee  on  band  of  previous  appropriation,  and  tlie  means  at  the  dis- 
posal of  the  State  board,  that  a  clear  cut  can  be  made  throagh  Dog 
Biver  Bar  of  60  feet  wide  and  13  feet  deep  at  mean  low  water,  thns  en- 
abling vessels  of  this  draught  to  ascend  to  the  wharves  of  the  city  at 
high  tide.  Already  the  Choctaw  Bar  channel  has  been  so  greatlf 
ameliorated  as  to  render  unnecessary  the  detour  to  the  city  by  Spanish 
Biver,  thns  saving  twelve  miles  iu  distance. 

Amount  avnilable  July  1,  IWI |79,SSG  M 

AmoaotnppTOpriatedby  actof  JuDelO,  1972 75,000  00 

Aaoant  oipended  during  the  fiscal  year  endlDj;  Jam  90, 18TS 58.705  39 

AmoQDt  available  July  I,  1872 95,679  85 

Amonot  required  fai  fiscal  year  ending  June  30, 1874... ..................  800,000  OO 

(See  Appendixes  O  aud  O  1.) 
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EIAMDIATIONS  AMD  SUETETS  FOR  IMPEOVEMEST. 

Of  the  ■exftininationB  and  snrveys  embraced  in  the  acts  of  July  11, 
is™,  and  of  March  3,  1871,  Colonel  Simpson  has,  during  the  past  year, 
rabmilted  reports  upon  the  improvements  of  the  following  localities, 
which  wCTe  duly  transmitted  to  Congress  at  the  time  they  were  received 
at  this  office : 

1.  South  of  the  AppalackicoUi  Siver,  Florida. — The  survey  was  com- 
menced in  Jannary,  and  completed,  as  far  as  allotment  h-om  appropria- 
tion woald  allow,  in  the  early  part  of  July,  1871. 

Colonel  Simpson  recommends  dredging  the  channel  through  the  bar 
at  the  month  of  Appalaehicola  River,  from  11  feet  curve  inside  to  11 
feet  curve  ootside  of  bar,  to  a  width  of  100  feet  and  11  feet  deep ;  the 
width  to  be  afterwards  increased,  if  found  exi>edieut,  to  150  or  200  feet. 

The  estimate  for  the  whole  work  is  $100,000,  and  the  officer  in  charge 
recommends  au  appropriatioD  of  $50,000  of  this  amount  for  the  next 
fiscal  year. 

(See  Appendix  O  2.) 

2.  Ckattahoo<Aee  River,  beUno  Columbus,  Georgia.  —  The  survey  was 
brought  to  a  close  at  Enfanla,  sixty-three  and  one-half  miles  below 
C^lnmbns,  for  want  of  further  funds,  and  the  reports  thereou  trans- 
mitted to  Congress.  Detailed  estimates  of  work  necessary  at  different 
points  between  Columbus  and  Eufaula,  and  also  t>etween  this  last  place 
saA  month  of  Appalaehicola  Biver,  are  given  iti  this  report.  The  ob- 
stmctiona  are  groaped  into  three  classes :  the  first  class,  actually  stop- 
ping navigation  at  low  water ;  the  secood,  having  about  a  foot  more  in 
de)itb  of  water,  needing  improvement  very  much;  the  third  class, 
tbongh  not  of  much  importance,  needing  improvement,  to  prevent 
changes  for  the  worse  in  future. 

Tbe  Ntimite  foe  theremaval  of  the  Qrst  clasa  of  obstlnctioDs,  U (464,000 

For  tlie  mond  clua,  is 3^7,000 

Tnr  the  third  daw,  ia 85,185 

Tit(aaplete»arv«jof  thu  Ctuittahoochee  River  nillieqnire 6,000 

terrtfuf  Flint  River,  very  much  reconi mended 8,000 

8(irT«iof  Appalacliicola  River,  mucli  recoiu  id  ended 10,000 

(See  Appendix  O  3.) 

3.  Eiamiaation  and  survey  qf  the  mouth  of  Saint  Mark's  Rirer,/rom 
apami  Hole  to  Saint  Marias,  Florida. — The  estimated  cost  of  improving 
the  channel  f^m  the  Golf  of  Mexico  to  Saint  Mark's  to  a  depth  of  9 
feet  and  width  of  200  feet,  is  given  by  Colonel  Simpson,  at  {40,866.10. 
The  oflicer  in  charge  is  of  opinion  that  the  present  channel  is  more  than 
mfBcieot  to  accommodate  the  very  limited  business  done  at  Saint  Mark's, 
ud  it  is  in  contemplation  by  the  Jacksonville,  Pensacola,  and  Mobile 
BailToad  to  extend  their  road  to  deep  water  at  Spanish  Hole,  below 
vhich  there  is  a  good  chaoDei  to  the  Gulf  for  vessels  drawing  less  than 
»feet. 

(See  Appendix  O  i.) 

i  Examination  of  the  Choctawhatehee  River. — The  examination  shows 
that  there  are  available  at  all  times,  between  the  mouth  of  the  river  and 
6««e™,  at  least  8  feet  of  water,  3  feet  more  than  can  be  carried  through 
th«  KaiTOws  at  the  east  end  of  Santa  Rosa  Sound ;  and  that  the  ob- 
■tractiona  consist  principally  of  snags,  sawyers,  overhanging  trees,  and 
two  wrecks  of  steamboats.  The  improvements  proposed  are  the  re- 
Bovil  of  tbe  obstructions  mentioned,  and  the  Btraighteuing  of  Uie 
channel  in  places. 
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Colonel  Simpson  aubmits  tbree  estimates.  The  first,  amonDting  to 
$98,716.80,  coutemplates  a  thoroagh  improvemeutof  the  river;  bnttlie 
present  commerce,  iu  his  opinion,  will  oot  justify  so  large  an  exiieuditure. 
The  second,  amoanting  to  $52,291.20,  contemplates  not  so  exhaustive 
an  improvemcDt,  but  one  which  would  be  sufficient  to  meet  all  present 
and  prospective  requirements  tor  many  years  to  come.  The  tiiird  esti- 
mate, amounting  to  $34,332,  in  for  the  removal  of  obstructions  which 
make  the  navigation  of  the  river  both  difficult  and  dangerous,  even  for 
the  amouut  of  trade  done  on  it  at  the  present  time.  This  amount  is 
about  it)  per  cent,  of  the  value  of  the  merchandise  carried  od  the  rirer 
during  the  past  year ;  and  it  is  believed  this  extent  of  improvement  v\\\ 
be  sufficient'for  at  least  five  years  to  come. 

(See  Appendix  O  5.) 

5.  Examination  andsurvey  at  Tampa  Bay,  Florida. — The  officer  in  charge 
submits  three  entimates  for  this  improvement : 

1.  For  a  straight  channel,  with  a  width  at  base  of  200  fe«t  and  Blo|>e 
of  2.5  feet  horizontal  to  1  foot  vertical,  and  a  uniform  depth  of  13  fe«t 
mean  low  tide ;  estimated  cost  $502,121.90. 

2.  For  deepening  the  present  sailing-channel,  which  he  prefers,  200 
feet  wide  at  base,  12  feet  deep,  and  slope  2.5  to  1 ;  estimated  cost 
$519,621.80. 

3.  For  deepening  the  present  sailing-channel ;  width  at  base  100  feet, 
Blope  i;.5  to  1,  depth  12  feet;  estimated  cost  $287,475.05. 

Colonel  Simpson,  in  view  of  the  magnitude  of  any  one  of  these  project^ 
and  the  liability  of  tbe  channel  to  fill  up,  recommends,  as  preferable, 
(for  private  euterprise,)  the  constructiou  of  a  railroad  from  the  city  of 
Tampa  lo  Passage  Point.  This  point  is  only  about  nine  miles  from 
Tampa,  affording  a  good  site  for  an  entrepot ;  and  what  gives  it  esi>e- 
cial  value,  vessels  drawing  IS  feet  of  water  can  approach  it  within  one- 
quarter  mile.  The  railroad  could  be  made  and  stocked  for  less  than 
$20,000  per  mile,  or  $180,000  for  the  whole  distance,  and  as  tbe  city  of 
Tampa,  at  no  distant  day,  will  be  connected  by  rail  with  tbe  Florida 
Railroad  to  the  north  of  it,  be  has  no  doubt  that  the  extension  of  the 
road  to  Passage  Point  will  naturally  follow  as  a  consequence. 

For  these  reasons,  and  the  present  limited  demands  of  commerce  iu 
this  section,  be  does  not  recommend  any  expenditure  for  the  improve- 
ment of  the  harbor  of  Tampa. 

(See  Appendix  O  6.) 

BXA.anKATIONS  AMD  SURVEYS. 

Under  the  act  of  June  10, 1372,  Colonel  Simpson  is  charged  with — 

1.  Surrey  of  Appatackicola  Eiver  from  Chattahoochee,  Florida,  to  Appa- 
lachicola. 

2.  Survey  of  ChattaJiooehee  River  from  Columbus,  Georgia,  to  Chatta- 
hoochee. 

3.  Survey  of  Flint  River  from  Albany,  Georgia,  to  Chattahoochee,  Flo- 
rida. 

i.  Survey  of  the  harbor  of  Cedar  Keya,  Florida, 


Officer  in  charge,  Mi^jor  Q.  A.  Oillmore,  Corps  of  Engineers,  who  lias 
Captain  Ludlow,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Improvement  of  the  Ship-ehannel  in  Chfo^leston  Harbor. — A  DontxscC 
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J3S  m«Ie  for  tbe  removal  of  the  following  wrecks :  the  Palmetto  State, 
JD  ttie  month  of  Town  Creek;  the  Charleston  and  the  Chicora,  two  wrecks 
seireach  other  in  Cooper  Biver  below  Drnm  Island ;  the  Beatrice  and 
trr  eompanion,  two  wrecks  near  theinnermonth  of  Beach  Channel  upon 
itie  north  side  of  Drunken  Dick  Shoal.  These  have  been  entirely  re- 
iBOTetl,  and  the  cqfitract  closed. 

Urerthe  positions  occupied  by  the  Palmetto  State,  the  Charleston, 
aud  tbe  Chicora,  there  is  now  a  depth  of  12  feet  at  mean  low  wat«r.  The 
Beatrice  and  her  companion  were  taken  out  to  a  low-water  depth  of  15 
feet  JQ  falfillment  of  the  contract,  but  sand  has  since  accumulated  upon 
tbe  liites,  and  chuiges  are  constantly  going  ou,  giving  a  rariable  depth 
uf  !M  to  11  feet  at  mean  low  water.    The  t>ositions  require  dredging. 

A  contract  was  also  made  for  the  removal,  to  a  depth  of  25  feet  mean 
I«w  water,  of  the  wreck  of  the  Monitor  Patapsco,  uear  Fort  Sumter. 
At  tbe  close  of  the  fiscal  year  a  depth  of  IM  feet  had  been  obtained  over 
iIk  vreck.    At  tbe  last  accounts  the  contract  is  nearly  completed. 

Il  is  proposed  to  expend  the  appropriation  of  June  10, 1872,  with  the 

Doeipended  balance  on  hand,  substantially  as  follows:  In  removing  the 

fullowiog  wrecks : 

i.  A  wreck  near  Fort  Sumter  to  a  depth  of  27  feet  at  mean  low  water. 

-.  The  Monitor  Weehawkeii,  in  main  channel  abreast  of  Morris  Island, 

tuadepth  of  'JO  feet. 

'i~  Gmi-boat  Housatonic,  outside  main  bar,  in  the  track  of  northern- 
bound  vessels,  to  a  depth  of  20  feet ;  and  in  dredging  Beach  Cbaunel  to 
a  depth  of  15  feet  and  a  width  of  275  feet,  and  dredging  in  the  positions 
of  tbe  wreck  of  the  Beatrice  and  her  coiupauioa,  and  removing  125 
tiuear  feet  from  the  etid  of  Bowman  jetty  and  the  remains  of  a  contig- 
ouns  wreck. 
So  further  appropriation  is  required. 
{Sep  Api>endix  P  1.) 

-.  Improrement  of  Savannah  ff arbor  and  Hirer,  Georgia. — It  is  contem- 
I'latiHl  to  expeud  the  appropriation  of  June  lOf  1872,  substantially  as 
follows:  In  removing  a  crib  sunk  iu  the  channel  below  Fort  Jackson, 
und  uioe  cnbs  and  a  wreck  in  the  north  channel  opposite  the  upper  end 
>4'  Elba  Island  ;  in  dredging  on  the  sites  of  the  cribs  and  wrecks  re- 
niuvsd;  and  in  dredging  a  channel  125  teet  wide  at  the  following  points 
«il  low-water  depths  ou  the  shoal  below  Fig  Island  to  a  depth  of  12^ 
>t«t;  on  tbe  shoal  near  the  head  of  Elba  Island  to  a  depth  of  12^  feet; 
<>Q  thf  flats  abreast  of  Elba  Island  to  a  depth  of  12^  feet ;  opposite  the 
lower  end  of  Elba  Island  to  a  depth  of  12^  feet ;  and  on  the  Hats  north- 
«:^tof  Fort  Pulaski  to  a  depth  of  12  feet. 

Fnr  the  continaance  of  this  work  of  widening  and  deepening  the 
channel,  and  for  the  removal  of  the  remaining  sunken  cribs  and  of  three 
■nvts,  there  will  bo  required,  for  the  fiscal  year  ending  June  30, 1874, 

^See  Appendixes  P  2  and  P  3.) 

■•■  Inprorement  of  the  bar  at  the  mouik  of  Saint  John's  River,  Florida. — 
l^Sitfts  to  deepen  the  channel  over  the  bar  at  the  month  of  the  Saint 
Jiikn's  Kiver  by  contract  having  failed,  the  oiHcer  in  charge  chartered 
|i  i^eamer  and  fitted  it  with  a  9-incfa  centrifugal  drainage-pump,  two  6- 
iurb  mctiou-pipea,  and  two  rows  of  timberbins  on  deck  for  holding  the 
^o4  paniped  up  from  the  bar. 

Tbe  pump-en gi no  was  driven  by  steam  from  the  steamer's  boiler,  and 
ih>-aaiHl  pnm[>ed  op  was  discharged  into  deep  water  outside  the  bar 
I'}  ^oodiiig  tbe  bios  with  tbe  pump  running  at  foil  speed  in  clear  water. 
Tbi*  method  of  dredging  was  successful,  and  was  followed  for  a  period 
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of  eight  mouths — from  the  lat  of  November,  1S71,  to  the  30th  of  June, 
1872 — \rith  the  exception  of  a  abort  interval  while  the  boat  was  de 
tachetl  for  other  work.  Forty  thousand  seven  hundred  and  sixty-four 
cubic  yards  of  eand  were  removed  aud  discharged  iuto  deep  water  out- 
side the  bar,  at  an  average  cost  for  current  expenses  of  SO-i'^  cents  per 
cubic  yanl.  • 

The  uew  chanuel  opened  is  10  feet  deep,  over  150  feet  wide,  and  about 
800  yards  long,  at  mean  low  water.     Its  direction  is  due  east  and  west- 

As  tbe  menu  rise,  aud  fall  of  the  tide  ou  the  Salut  John's  Bar  is  5/,; 
feet,  the  mean  bigh-water  depth  lu  the  new  channel  is  over  15  feet,  aud 
vessels  drawing  13.S  to  11  feet  cau  easily  cross  without  striking,  except 
in  very  heavy  weather.  This  is  a  preater  draught  than  can  be  carried 
over  ihe  shoals  in  the  vicinity  of  Dame's  Point,  between  the  mouth  of 
the  river  aud  Jacksouville,  upon  which  there  are  only  12.7  feet  depth  at 
high  tide. 

It  is  recoromeuded  that  a  cfaaunel  9.C  feet  deep  at  low  water  on  tbe 
bar,  aud  11.3  feet  deep  at  low  water  over  tbe  shoals,  be  maintained  for 
the  accommodation  of  vessels  of  a  maximum  draught  of  li  feet. 

It  is  not  expected  that  the  uew  bar-channel  will  be  permanent,  and 
exi>endltares  will  have  to  bo  made  annually  to  maintain  it. 

The  engineer  in  charge  recommends  the  appropriation  of  $20,000  for 
tbe  improvement  of  this  river,  to  be  ap])lied  to  dredging  upon  the  bar 
at  the  mouth  of  the  river,  aud  upon  the  shoals  in  tbe  vicinity  of  DameV 
Point  aud  Ban  Carlos  Creek. 

Amonnt  Qvailal)Ie  July  1, 1871 g39,66»93 

Amount  appropriated  by  act  of  June  10,  1872 10,  000  O"* 

Amoant  exponded  dariuf;  fiscal  year  eudinj;  JuueSO,  1873. U9, 803  51 

Aiuonut  availabl»Julf  1,  iwa 9,e6a« 

Amount  required  for  Sacal  year  ending  Jniie  30,  1)^4 90,001)  i*' 

(See  Appendixes  P  4  aud  P  5.) 

HXA3IINATl{)>iS   AND   SUKVEVS  FOli  IMPBOVEMEKT. 

Major  Gillmore  is  charged  with  the  resurvey  of  Savannah  Harbor, 
directed  to  be  made  by  section  two  of  act  of  June  10, 1872. 

1MPE0VE:«ENT  of  the  SUSQUEHANKA,  PATAPSCO,  WICOMICO,  NOETH- 
EAST,  POTOMAC,  (ABOVE  LONG  BRIDGE,)  EAPPAUANHOCK,  JAMES. 
APPOMATTOX,  ROANOKE,  AND  CAPE  PEAE  RIVERS,  AND  AQOIA  ASD 
ACCOTINK  CREEKS,  VIRGINIA;  HARBORS  OF  QUEENSTOWN,  CAM- 
BRIDGE,  AND  WORTON  CREEK,  MARYLAND. 

Officer  in  charge.  Major  W,  P.  Cralghill,  Corps  of  Eugiueera,  who  has 
under  his  immediate  orders  Captain  C.  B.  Phillips,  Corps  of  Eogiueers. 

1.  Improvement  of  Susquehanna  liivery  near  Havre  de  Grace. — ^The  ma- 
terial of  tbe  old  movable  deflector  was  applied  in  the  construction  of  a 
lixed  wooden  dike,  to  concentrate  the  flow  of  the  water  below  tbe  rail- 
road-bridge, as  had  been  proposed  and  partially  accomplished  by  the 
former  temporary  work.  Operations  were  snspeuded  at  the  end  of  Octo- 
ber, 1871,  the  dike  being  nearly  4,000  feet  long.  As  was  anticipated, 
this  wooden  structure  was  somewhat  injured  by  the  ice  of  winter  and 
the  freshets  of  spring,  but  its  advantageous  iuflueuce  has  been  demou- 
strated.    A  permaueut  dike  should  be  built. 

Amount  expended  in  fiscal  year  ending  June  30,  1873 ♦7,*'9  "i* 

Amount  nvailitble  fur  fleoalyear  ending  June  30,  1973 6  3) 

Amount  required  for  fiscal  year  ending  June  30, 1874 S0,0IM  iMi 

(See  Appendix  Q  1.) 
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■J.  l»prorement  of  Northeast  River,  Maryland. — Under  a  call  from  Con- 
pwatoT  iDformatioa,  ed  examiuation  of  this  river  was  made  in  April, 
»ad  a  report  submitted  niider  date  of  April  8, 1872. 

An  appropriation  of  $10,000  was  made  Juue  10, 187:i,  wbich  it  is  pro- 
fH.'vd  to  expend  in  making  a  chaunel  from  a  point  about  4,600  feet  from 
the  town  of  Northeast  to  th»t  town,  about  00  feet  wide  at  bottom  nod 
5  feet  deep  at  me»n  low  wat£r,  and,  if  possible,  to  extend  it,  with  less 
Tiilth  to  Alexander's  Mill,  about  1,000  feet  furtber. 
Xo  expenditure  in  last  year. 

Aoioant  available  for  fiscal  year  ending  Jnne  30, 1873,  $10,000. 
Xo  further  appropriation  required. 
(See  appendix  Q  2.) 

3.  Improrement  of  the  entrance  to  the  Harbor  of  Baltimore,  in  I'ataptco 
Riw  and  Chesapeake  Bay. — Dredging  has  been  continued  in  the  Brew- 
frton  Channel  and  in  the  lower  channel,  under  contracts  to  be  completed 
in  1S72,  the  extent  of  which  was  25,000  cubic  yards  in  tbe  BrewerCon 
Cbanuel,  and  60,000  yards  in  the  lower  channel.  The  recent  appropria- 
tion of  June  10, 1872,  of  $100,000,  willlbe  at  once  put  under  contract, 
aad  sliiiald  result  in  the  removal  of  not  less  than  300,000  yards  from  the 
lover  channel.  A  board  of  improvement  has  beeu  organized  by  the 
aathoncies  of  the  city,  and  $200,000  have  been  placed  at  their  disposal 
Tor  immediate  expenditure.  The  design  is  to  make  the  width  of  the 
lover  t:hannel  400  feet,  and  of  the  upper  channel  2^  feet,  both  24  feet 
lieep  at  low  water.  The  money  now  in  band  and  in  course  of  expendi- 
tnieoD  tlie  part  of  the  city  will  proviile  for  tbe  removal  of  not  less  than 
ImO,0(W  yards.  The  officer  in  charge  calls  attentiou  to  the  hurtful 
eDcroa<.-hu]ent8  made  by  wharves,  &c.,  upon  the  tidal  reservoir  pertain- 
ing to  Ibis  important  barbor. 

ArooDnt  »KiUable  Julv  1,  1871 , (K»,OtO  .''-i 

Aiiioant  appropriatCTUune  10,  IWa 100.000  00 

AaoQit  upended  rturing  fiscal  year  eniling  June  ;!0, 1B72 57,093  ffJ 

Anounuvwlalde  for  fliical  jear  eniling  June  30,  1873 134,91(1  «l 

AmniDi  raqoired  for  fiscal  year  ending  Jnne  30,  1974 800,000  IX) 

(SeeAppenaixQS.) 

i.  Improvement  of  Wicomico  Ricer,ncar  SaliBbury,  Maryland. — A  survey 
■umaile  of  this  locality  early  in  1871,  and  an  estimate  of  the  cost  of 
iopTOTetoent  snbmitted.  The  improvement  needed  was  found  to  be  the 
op*iiing  of  a  channel,  by  dredging,  about  75  feet  in  width  and  7  feet  in 
deptli  »t  mean  low  water,  from  the  termination  of  the  existing  7-foot 
chaDnel  to  the  bridge.  At  present  prices  the  cost  will  be  about  $20,000, 
"w  citizens  providing  the  dikes  at  their  own  expense,  in  accordance 
^ih  their  offer.  An  appropriation  of  $5,000  was  made  June  10,  1872, 
*tiieh  it  is  proposed  to  expend  in  1872  iu  making  a  channel  about  2.'i 
f«t  in  width  and  7  feet  iu  depth  at  low  water. 

^BMVDi  npended  daring  tlie  fiscal  year  ending  Juue  30, 187^ i — 

^nxni  ■Tiil»b1e  fur  the  tiscal  year  ending  June  30,  1873 ri,00(t  00 

^onut  rMininMi  to  complete,  aoconlini;  to  estimate,  mhiuh  may  be  ex- 

("Ddcil  ID  flMuIyeiLT  ending  June  :iO,iy74 I'l.OOU  00 

:See  Appendix  Q  4.) 

5.  hipravement  of  Worton  Harbor,  Maryland. — Under  a  call  from  Con- 
ficttforinformution,  an  examination  of  this  place  was  made  in  April, 
Md  a  report  snbmitted  under  date  of  April  18, 1872.  An  appropriation 
of  II2,UW  was  made  Jnne  10, 1872,  which  it  is  proposed  to  expend  in 
i^i'i'l  in  making  a  channel  from  tbe  head  of  Worton  Creek  to  the  cod- 
^iwiKe  of  Tims  and  Worton  Creeks,  a  distance  of  about  2,000  feet,  about 
100  feet  wide  at  bottom  and  7  feet  deep  at  mean  low  water. 
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No  expeaditnre  in  laat  year. 

Aiuoant  available  for  fiscal  year  eodiug  Judq  30, 1S73,  $12,000. 

No  furtlier  appropriation  required. 

(See  Appendix  Q  5.) 

6.  Improvement  of  Queenstoicii  Harbor,  Maryland, — At  tbe  close  of  tLe 
year  ending  Jnne  30,  1B71,  tbe  contractor  was  engaged  ia  dredging  a 
channel  in  the  creek  to  a  depth  of  8  feet  at  mean  low  water.  Theappro- 
priation  of  $5,000  was  exhausted  and  tlie  dredging  brought  to  a  close 
Jnly  25, 1871.  One  cut  of  the  required  depth,  and  of  a  width  of  25  feet, 
was  completed,  and  a  second  cut  nearly  so. 

The  appropriation  of  $6,000,  made  Jane  10,  1S72,  will  be  expended  io 
widening  the  channel  and  giving  greater  caxiacity  to  the  harbor.  This 
improvement  will  iirobably  be  completed  in  1872, 

Amount  available  July  1,  IfTl (2,364  PO 

Amount  approprinted  by  act  of  Jniie  Ifi  1872 6,000  0* 

Amount  ei|H^iiiled  in  fiiwal  year  eodiog  June  30,  11^2 2,440  l# 

Amoant  available  fur  fiscal  year  ending  June  30,  li{T3 5,9'J4  00 

(See  Appendix  Q  6.) 

7.  Improvement  of  the  Harbor  of  Cambridge,  Maryland. — At  the  close 
of  the  year  ending  Jnne  30, 1871,  the  contractor  was  engaged  in  dredg- 
ing. The  appropriation  was  exhausted  about  the  end  of  Augoat,  1871, 
when  the  work  of  dredging  came  to  a  close.  A  channel,  100  feet  in 
width  and  9  feet  in  depth  at  low  water,  was  made  from  tbe  Choptank 
River  to  tbe  mouth  of  the  creek  leading  into  the  inner  basin.  A  channel 
of  the  same  depth,  and  50  feet  iu  width,  waa  carried  into  the  inner  basin, 
and  some  excavation  of  the  same  depth  was  done  in  the  inner  basin,  to 
facilitate  the  use  of  the  railroad- wharf.  The  remainder  of  the  appro- 
priation was  applied  to  the  improvement  of  the  exterior  harbor  and  the 
inner  basin.  The  appropriation  of  $10,000,  made  June  10,  1872,  will  be 
exi>ended  in  continuing  the  improvement  of  the  outer  harbor  and  the 
inner  basin,  the  entrance  to  the  former,  and  the  channel  between  them. 
The  improvement  will  probably  be  completed  in  1S72. 

Amonnt  available  July  1,  lf71 *7,525  43 

Amount  appropriated  by  act  of  June  10,  137-2 10,000  00 

Amonnt  eit>emled  in  liscal  year  eudinc  June  30,  1K7^ 7,ii>fl  43 

Amount  available  fur  fisfal  year  ending  June  30, 1H73 9,923  UO 

(See  Appendix  Q  7.) 

S.  Improvement  of  Potomac  River,  above  Long  Bridge,  D.  C. — The  dredg- 
ing of  the  Virginia  or  Georgetown  Channel  was  completed  in  December, 
1871,  to  a  width  of  200  feet  and  a  depth  of  15  feet  at  low  water,  the  ma- 
terial being  de])oi4ited  behind  Analostan  Island. 

Under  authority  of  an  act  of  Congress  a  commission,  designated  by 
that  body,  has  under  consideration  tbe  subject  of  the  further  improve- 
ment of  the  river.  The  following  estimate  is  presented,  subject  to  modi- 
ticiition  when  the  opinion  of  that  commission  is  made  known; 

Anionut  avnilable  Jnly  1,  1p71 $21),  4:11  4li 

Amonut  e^iH'udi-d  lu  liscal  year  endiuf;  June  30,  If-Ta 22,  e-"  31 

Amount  avikilablu  for  liHi'iil  j-i-ar  eudiuK  Jiiiic30.  li*li .'k<ii  trl 

Amount  Hsked  for  fimal  year  L-iidiiit;Juuu:lO,le74 160,  IIM  W 

(See  Appendix  Q  8.) 

9.  Improvement  of  Accotiiik  Creek,  Virginia. — A  survey  was  made  of 
this  locality  iu  June  and  July,  1871,  and  a  repoi't  rendered  under  dale 
of  January  22, 1H72,  An  estimate  was  submitted,  amounting  to  $19,IHH), 
for  giving  a  channel  u))  to  the  village  of  Accolink,  40  feet  wide  at  bottom 
and  5  feet  deep  at  mean  low  water. 
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As  nppropriation  of  $5,000  was  made  June  10, 1872,  wliicli  it  is  pro- 
pftMd  to  expend  in  18T2  makiiig  a  clianael  to  the  town  of  Accotink, 
ibont  2}  feet  deep  at  tneaa  low  water,  and  as  Teide  as  the  funds  will 
permit 

AnnoDC cTpeniled  during  fiscal  year  ending  June  30,  1872..- 8 

Amomit  arailablo  for  fiscal  yeur  endin){  June  30,  1S73 5,000  00 

AmoimC  nqnireil  to  coinptete,  occonling  to  estimate,  wbicU  may  be  ex- 
pmded  in  fiscal  year  end iug  Jnne  30,  1874 14,000  00 

(See  Appendix  Q  9.) 

10.  Improvement  of  Aquia  Creek,  Virginia. — Aanrvey  was  made  of  this 
locality  in  June  and  July,  1871,  and  a  report  rendered  January  23, 1872* 
An  estimate  was  submitted,  amounting  to  $18,000,  for  giving  a  channel 
from  the  6-foot  water  near  the  mouth  of  the  creek  to  the  "il arrows" 
above,  40  feet  in  width  at  bottom  and  6  feet  deep  at  mean  low  water. 

An  appropriation  of  $1,500  was  made  June  10,  1872,  which  it  is  pro- 
posed to  espend  in  1872  in  making  a  channel  from  the  draw  in  the  rail- 
roail-bridge  np  toward  the  "  S^arrows"  as  far  as  practicable,  30  feet  wide 
at  bottom  and  4  feet  deep  at  mean  low  water. 

Amount  eippoded  ilnrinj^  fiscal  year  ending  June  30,  1872 .     f 

.imonnt  arailable  fur  fiscal  year  ending  June  30,  1873 1,500  00 

AmooDt  rer(aired  to  complete,  accordiug  to  estimate,  which  may  be  eX' 

{tended  iu  fiscal  year  ending  June  30,  1874 16,500  Oil 

(See  Appendix  Q  10.) 

11.  Improvement  of  the  Rappahannock  Rlrer  behic  Frederickaburg. — 
Dredging  was  continued  until  suspended  by  ice  in  December,  1S71, 
giving  channels  through  Spottswood  and  Fredericksbarg  Bars  of  70 
feel  in  width  and  8  feet  in  depth  at  low  water.  Several  wrecks,  inju- 
rionsly  affecting  the  regimen  of  the  river,  have  been  removed.  It  is 
projKBed  to  expend  the  appropriation  of  $15,000  of  Juno  10, 1872,  in, 
extending  the  channels  already  dredged,  and  in  building  dikes,  with  the 
^ble  object  of  contracting  the  water-way  and  increasing  the  flow 
throagh  the  dredged  channel,  aod'providing  a  receptacle  behind  which 
to  deposit  the  material  removed  from  the  channel. 

iaoont  available  July  1.  1871    JU,480  13 

AmxmtapprHprialed  June  10, 1878 15.  000  00 

Awouit  eipendod  in  Sscal  year  ending  June  30,  1972 11,263  03 

AwiiBt  available  for  BbcjiI  year  ending  June  30,  1873 18,226  10 

Aaomtreqaired  for  fiscal  year  ending  June  30,  1874 65,000  IW 

(See  Appendix  Q  11.) 

11  Improvement  of  James  Biver,  Virginia. — Mr.  Maillefert  has  removed 
neebs  and  other  obstructions  in  the  river  at  Crury's  Blnfi,  in  such  a 
WKcesaftU  manner  as  to  restore  the  fine  channel  originally  existing  at 
that  point.  The  Dutch  G-ap  cut-off  was  opened  to  the  use  of  navigators 
tarlf  in  Janoary,  1872,  to  a  width  of  abottt  135  feet  at  the  water-line. 
Aluid-slide  of  moderate  extent  occurred  on  the  southern  bank  of  the 
nt-oS^  in  March,  1872,  injuring  somewhat  the  appearance  of  the  new 
channel,  bat  not  seriously  impeding  its  use.  The  debris  will  soon  be 
'owved.  The  contractors  having  failed  to  open  the  required  channel 
thtoQgb  the  rock  at  Bockett's  Beef,  the  work  has  been  taken  in  hand 
tiT  the  supervising  engineer,  and  is  progressing  satisfactorily  toward 
<(>opletion.  The  operations  of  the  authorities  of  the  city  have  been 
ck)6fly  conflned  to  dredging,  and  to  the  constrnction  of  dikes  behind 
<1iich  to  deposit  the  dredged  materia).  These  dikes  serve  also  to  rec- 
ti^ adraotageoasly  the  banks  and  water-way,  and  thus  improve  the 
regimen  of  the  stream. 

oogic 
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AmonntavailaljlcJiily  1,1971 167,831  W 

AmonDt  appropriated  Jdds  10,  lti72 50,000  00 

AmoDDt  ezpeuded  in  fiscal  year  eading  June  30, 1S72 43,417  64 

Amount  availablH  for  fiscal  year  end  log  Jnne  30,  1873 75,413  74 

AiDoont  reqaired  for  fiscal  year  ending  JuDB  30,  lt?4 100,000  W 

(See  Appendix  Q  12.) 

13.  Improvement  of  the  Appomattox  River  helotc  Peleraburg, — Dredg- 
ing has  l>een  iu  progress  in  the  south  channel  under  contract.  Its  ex- 
tent was  150,000  cubic  yards,  and  it  has  been  satiefactorily  completed. 
Its  object  was  to  give  a  channel  about  60  feet  wide  at  bottom  and  about 
10  feet  deep  at  low  water.  Another  contract  for  dredging  60,000  yards 
from  the  Pnddle-dock  cut  has  been  nearly  completed.  This  cat  is  in- 
tended to  be  about  of  tbe  same  dimensions  as  the  cnt  in  the  south  clian- 
uel,  of  which  it  will  be  the  prolongation  when  both  are  opened.  It  is 
proposed  to  expend  the  appropriation  of  $40,000,  of  June  10, 1872,  in 
completing  th€  cut  through  the  south  channel  and  tbe  Fnddle-ilock 
marsb,  and  in  turning  the  river  through  the  new  channel. 

It  is  expected  that  these  results  will  be  attained  before  Jane  30, 1S73. 
This  channel  will  be  of  the  minimum  width,  which  should  be  increased. 
The  river  also  needs  improvement  at  the  bars  between  the  Paddle-dock 
marsh  and  tbe  city  of  retcrsburg, 

Amount  available  July  1, 18T1 (49, -.i9:)  70 

Amonut  appropriated  Jnue  10, 1972 40,000  00 

Amonnt  exjieiiileil  in  fiscal  year  ending  June  30,  IrfT'i 41,58G  70 

Amonnt  available  for  fiscal  y«ar  ending  June  :tO,  187;t 4T.TII7  00 

Amonnt  required  for  fiscal  year  ending  June  30,  11^14 "."i,  000  00 

(See  Appendix  Q  13.) 

14.  Improrement  of  Roanoke  liicer,below  WeUon. — Contractsareiu  force 
for  removing  wrecks  from  the  lower  portion  of  the  river,  as  well  as  some 
dangerous  rocks  near  Weldon.  Delay  has  taken  place,  owing  to  freshets 
in  the  river  and  the  prostration  of  the  contractor  by  severe  malarial  ill- 
ness. Theae  operations  will  be  completed  in  1872.  A  boat  has  lieen 
fitted  up  at  moderate  expense  for  machinery,  and  provided  with  a  crew, 
for  tbe  removal  of  snags,  overhanging  trees,  and  similar  obstructions 
which  hare  proved  dangerous  to  navigation.  The  work  of  this  boat 
has  been  satisfactory,  both  as  regards  progress  and  useful  results. 

Amount  available  July  1,  1871 119.779  25 

Amount  appropriated  June  10, 1878 10,000  OO 

Amount  expended  in  fiscal  year  ending  Juno  30,  1872 8.7W  18 

Amount  available  for  fiscal  year  ending  June  :iO,  1873 20,997  07 

Amount  required  for  fiscal  year  ending  June  30, 1874 10,  OIK)  00 

(See  Appendix  Q  14.) 

15.  Improving  Cape  Fear  River,  bcloiv  Wilmington,  North  Carolina. — 
The  work  for  closing  the  opening  between  Smith's  and  Zeke's  Islands 
has  been  carried  forward  successfully,  having  been  lengthened  nearly 
1,200  feet  during  the  year,  and  being  nearly  half  a  mile  long  Jone  3I>, 
1872.  The  sand  accumulates  around  it  with  gratifying  rapidity.  In 
addition,  attention  has  continued  to  be  given  to  the  maintenance  of  ex- 
isting sand-hills  and  beaches,  and  to  the  formation  of  new  ones,  by  tbe 
use  of  cheap  catch-sand  fences,  which  have  succeeded  well.  Shrubbery 
and  other  vegetation  suited  to  the  locality  have  alsobeea  planted  aDdciil- 
tivated  to  advantage,  with  the  same  object. 

A  board  of  engineers  was  convened  at  Wilmington  early  in  1872,  to 
consider  the  results  of  the  work  already  done,  and  to  give  opinions  as 
to  the  proper  steps  to  be  taken  in  the  future.  A  final  report  has  not 
been  made,  the  board  having  concluded  that  no  change,  at  least  for  the 
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pimot,  WHS  ueedeii  in  the  project  of  o[>eration8  iu  esecutiou,  aud  that 
iciruexi»edient  to  defer  a  judgment  until  the  completion  of  a  survey 
tbea  In  progress  of  the  months  of  the  river.  It  is  expected  that  the 
■!m  will  soon  be  provided  which  will  enable  the  hoard  to  submit  a 
report. 

.\aioont»v«ilabIeJ[ilv  1,1871 ?7a,4e5  82 

AmHiiilapproprikted 'June  10, 1872 IIW.UOO  00 

.ImouDl  «xpFi»t(^  in  Gecsl  year  ending  Jane  30,  lt<72 7r>,4:l6  49 

AmooDt  available  for  &«;al  year  euding  June  3U,  l!)73 97,049  .t3 

Ammil  rrqnired  for  fiscal  year  eiiilingjnne  no,  l!f74 IM.OOO  00 

See  Appendix  Q.  15.) 

EXAMCJATIONS  ASD  SUE^'EYS  FOE  IMPROVEUEST. 

Miijor  Craighill  was  charged  with,  aud  has  duriug  the  dscal  yi'itr  .sub- 
mtcted  to  this  office  reiwrts  upon,  the  following,  viz: 

1.  WortOK  Creek,  Kent  County,  Mart/land. — Under  a  call  for  informa- 
tion, an  examination  of  this  river  was  made  in  AprU  last.  For  the 
report  submitted  to  this  office,  see  Appendix  Q  IC, 

:;.  yortheatt  Ricer,  Maryland. — Under  a  call  for  information,  an  cx- 
iiminatioQ  of  this  river  was  made  in  April  last,  and  a  report  submitted  to 
this  office. 

ISee  Appendix  Q  17.) 

i-  Skip-canal,  Ciiesapeaie  and  Iklairare  Buy. — Iu  reply  tu  the  resolu- 
tion uf'tfae  HoDse  of  Kcpresentatives,  of  March  11,  1S72,  requesting 
information  upon  the  subject  of  the  construction  of  a  ship-canal  from 
tbe  waters  of  the  Chesapeake  to  the  waters  of  ^elaware  Bay,  the  sub- 
ject was  investigated  as  far  as  available  means  i>ermitted,  and  a  report, 
with  estimates,  was  submitted  March,  1872,  and  printed  in  Ex.  Doc.  No. 
*  ^  Honse  of  Keprescntativea,  Forty-second  Congres.?,  second  session. 

!St«  Ji  ppendix  Q  18.) 

4.  Aqitia  Creek,  Accotink,  Xeabiico,  (Juantico,  and  Vhoppairama»k- 
Bojw.— Purveys  of  these  waters  were  directed  iu  the  appropriation  bill 
uf  March  3,  187 1 .  A  report  with  maps  was  submitted  January  22, 1872, 
and  printed  in  Kx,  Doc.  No.  3j,  Senate,  Forty-second  Congress,  second 
fission. 

These  are  tributaries  of  the  lower  l'ot«mac,  presenting  similar  cbar- 
MKrigtica  of  expansion  near  the  mouth  to  a  wide  shallow  bay  with  soft 
bonoB,  while  at  the  upper  portion  of  the  course  the  channel  becomes 
more  contracted,  and  winds  its  way  through  flats  and  marshes.  Plans 
of  improvement  are  submitted,  in  the  report  already  referred  to,  for  each 
of  these  places  except  Quantico,  where  nothing  seems  required  at  pres- 
ent.  Tbe  estimates  are,  in  round  iiumbem,  as  follows: 

I- Aqoia  Cr«ek,  to  obtain  6  feet  ivater  at  low  water S^IH.OOO 

'i-  AecatLiik,ioublaiii5f»ct  water  At  low  wnter 11),  000 

L  Xttbaiv,  tn  obtaia  6  feet  water  at  low  wnt«r l:t,500 

1-  CboppavamHic,  to  obtain  10  feet  water  at  low  watn T,00(i 

">r  I*  feet  at  low  water 10.000 

The  increase  of  depth  of  water  in  these  channels  would  no  doubt 
iri^e  impetus  to  the  enterprise  which  is  beginning  to  manifest  itself  in 
ibia  tegion,  and  the  benefit  would  not  be  confined  to  the  localities  them- 
"tlvM,  but  would  be  directly  participated  in  by  Washington  aud  Alex- 
aadria,  as  well  as  by  other  towns  on  the  Potouiac  and  Chesapeake. 

iSee  Appendix  Q  19.) 

5.  Sor/olk  Harbor  and  Elizabeth  Rirer. — This  survey  was  directed  in 
tbe  appropriation  bdl  of  March  3,  1871.    A  report,  with  maps,  was 
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snbmitted  JaDaarySl,  1872,  and  printed  in  Ex.  Doc.  Ko.  43,  Senate, 
Forty-second  Congress,  second  session. 

Elizabeth  Eiver,  through  its  southern  branch,  is  connected  with  tlie 
■waters  of  Albemarle  Sound  by  the  Dism^  Swamp  Caual,  (in  which  the 
United  States  have  a  pecuniary  Interest  as  the  owners  of  eight  hnndred 
shares  of  its  stock,)  and  by  the  Albemarle  and  Chesapeake  Canal,  eighi 
miles  further  up  the  stream.  These  two  canals  are  the  principal  outlets 
of  the  commerce  of  Northern  and  Eastern  North  Carolina.  The  officer 
in  charge  estimates  that,  to  obtain  the  dei)th  of  7  feet  at  low  water 
as  far  up  as  the  lock  of  the  Albemarle  and  Chesapeake  Canal,  woold 
require  an  expenditure  of  al>out  S^3,000.  lie  also  reports  that  the  sum 
of  $30,000  could  be  advantageously  expended  in  the  uext  fiscal  year  in 
improving  the  approaches  from  the  sea  to  the  harbor  of  Norfolk. 

{See  Appendix  Q  20.) 

6.  NaTisemond  Riper,  Virginia. — This  survey  was  directed  in  the  appro 
priation  bill,  dated  March  3, 1871,  A  report,  with  maps,  was  submitttHl 
January  6, 1872,  and  printed  in  Ex.  Doc.  Ko.  23,  Senate,  Forty -secouJ 
Congress,  second  session. 

The  officer  in  charge  estimates,  for  the  improvement  of  this  river 
below  Suffolk,  by  dredging  a  channel  over  Sufiblk  Bar  and  Westeru 
Branch  Bar,  of  100  feet  in  width  and  8  feet  in  depth  at  low  water,  con- 
stmcting  dikes  at  the  entrance  of  Western  Branch  Bar  and  the  removal 
of  obstructions  to  navigation,  such  as  wrecks,  piles,  fallen  trees,  snagR. 
&c.,  amounting,  in  all,  to  $30,000,  which  sum  could  be  judiciously 
expended  in  a  single  year. 

An  increase  of  the  width  of  the  proposed  channel  from  100  to  200 
feet  would  add  $20,000  to  the  cost  of  the  dredging. 

(See  Appendix  Q  21.) 

7.  Roanoke  River,  betmc  ll'eWon,  ^orfft  Carolina. — This  survey  was, 
directed  in  the  api»ropriation  bill  approved  July  11, 1870.  The  lateness 
and  unbealthiness  of  the  season,  when  the  appropriation  became  avail- 
able, caused  a  postponement  of  field-work  nntil  late  in  the  fall.  A  pre- 
liminary report  was  made  by  the  officer  in  charge,  dated  January  17, 
1871,  which  is  printed  in  Ex.  Doc.  No.  60,  part  2,  House  of  Hepresent- 
atives,  Forty-first  Congress,  third  session.  A  final  report,  with  maps, 
was  made  December  5, 1871,  which  has  been  printed  in  Ex.  Doc.  No.  23, 
Senate,  Forty-second  Congress,  second  session. 

The  results  of  this  survey  were  the  following :  From  the  mouth  of  the 
river  to  Indian  Highlands  Landing  and  Bar,  a  distance  of  about  sixty- 
five  miles,  there  is  at  all  seasons  a  suflicient  depth  for  vessels  drawing 
about  10  feet,  which  is  more  than  is  required  for  the  trade  tbrougli 
Albemarle  Sound  and  the  canal.  A  few  troublesome  wrecks  were  found 
in  this  portion  of  the  river,  which  are  now  nearly  all  removed  by  con- 
tract, the  funds  therefor  being  derived  from  the  appropriation  of  March 
3, 1871.  Some  snags  and  fallen  trees  needed  taking  oct,  but  funds  were 
already  available  from  the  same  appropriation.  Abovelndian  Highlands 
Landing  to  Weldon,  about  lifty-fi%-e  miles,  the  river  is  so  variable  in  depth 
as  not  to  afford  a  continuoas  low-water  navigation  of  more  than  2  or  3 
feet.  This  portion  of  the  stream  is  therefore  considered  the  only  part 
calling  at  this  time  for  any  large  expenditure  for  its  improvement.  The 
cost  of  removing  the  obstructions  and  dredging  the  shoals  and  bars  of 
this  portion  of  the  river,  so  as  to  insure  a  6-tbot  navigation  at  low  stagi.', 
in  a  channel-way  of  not  less  than  60  feet  in  width,  is  estimated  :)t 
$120,000;  butitisbelieved  that  the  prevaleuceof  high  freshets,  and  their 
effects  on  the  bed  of  the  river,  would  endanger  the  permanence  of  such 
improvements,  and  that  the  ciroumstances  of  the  case  seem  to  require  a 
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reNDrt  to  the  use  of  train! Dg-dikes  (of  piles  n'nttled  with  sapliugs)  in 
onfer  to  coDtnict  the  low-water  chanoel  of  the  stream.  By  this  expe- 
dient it  is  highly  probable  that  the  low-water  depth  of  5  feet  may  be 
obtaiDed  and  maintained  without  resort  to  dredging.  The  following 
fstimates  for  thia  method  of  improvement  are  submitted : 

1.  SrnwvioB  aiiigs,  simlieu  loRS,  &c ■ §25,000  00 

2.  RfmovinK  roclca,  &C.,  near  Welilotl 10,000  00 

X  Tt^iDin^;^^ik(«,  156,000  linear  fcot,  at  $1J)0 ....     234,000  00     ■ 

269,000  00 

Deducting  amounts  availahle,  a  Bum   to  be  appropriated  is  left  of 

It  has  been  snggested  that  the  interests  involved  justify  and  demand 
[be  maintenaiiue  of  a  depth,  below  Weldon,  of  not  less  tlian  8  feet  at  all 
ftasoDS.  To  do  so  would  probably  require  an  additional  expenditure  of 
^2J0,O0O ;  but  it  ia  by  no  means  certain  that  such  a  depth  could  be  ob- 
tained and  made  permanent. 
(See  Appendix  Q  22.) 

a.  .Yfttse  Birer,  below  Goldnhoroiigh,  Korih  Carolina. — This  survey  was 
tlirected  in  the  appropriation  bill  of  March  3, 1871,  and  was  coDiplet«d 
in  Jane  of  the  same  year.  A  report,  with  maps,  was  submitted  to  Con- 
gress, aud  prioted  in  Ex.  Doc  No.  23,  Senate,  Forty-second  Congress, 
Mcond  sessioii. 

The  >'ense  Birer,  between  Ctoldsborongh  and  Kew  Berne,  a  distance 
of  about  ninety-seven  and  a  half  miles,  flowa  through  a  low,  heavily- 
limbereil  country.  Its  channel  is,  in  parts,  tortuous  and  obstructed  by 
snags  aud  sanken  logs,  and  has  a  width  varying  from  80  to  250  feet, 
Tith  a  minimum  depth  of  4^  feet.  Below  2few  Benie  it  may  be  consid- 
ered an  estuary,  and  furnishes  sufficient  depth  of  water  for  the  com- 
intree  of  the  place. 

The  improvements  made  by  the  State  of  North  Carolina  previous  to 
tbevar,  consuting  of  the  construction  of  wing-dams  and  the  removal 
of  soags,  have  so  far  ameliorated  the  condition  of  the  river  as  far  np  as 
CoDteDtoea  Creek,  thirty-one  and  a  half  miles  above  New  Berne,  tuat, 
nttptiug  artidcial  obstructions  placed  during  the  war,  the  section  of 
tbe  river  now  particularly  requiring  improvement  maybe  considered  as 
betvetD  Conteutnea  Creek  and  Goldsborough,  a  distancoof  about  sixty- 
(Si  miles;  and  the  officer  in  charge  recommends  that,  should  an  appro- 
priitioa  be  made  for  the  improvement  of  this  river,  it  be  limited  for  the 
present  to  the  amount  needed  for  the  removal  of  snags,  logs,  fallen 
t«ea,  overhanging  trees,  and  artificial  obstructions,  which  he  estimates 
*oald  cost  951,000- 
(See  Appendix  Q  2.1.) 

'3.  Cape  Fear  and  Deep  Riven,  aa  far  v.p  as  La  Orange,  North  Caro- 
'■w^-Tbis  survey  was  directed  in  the  appropriation  bill  of  March  3, 
H'l,  and  was  begun  at  La  Orange  in  June,  1871.  A  report,  with  maps, 
^Xed  Jone  1, 1872,  was  snbmitt^  by  the  officer  in  charge,  embracing 
^portion  of  the  river  from  La  Grange,  on  the  Deep  Eiver,  to  Federal 
«»i,  on  the  Cape  Fear,  belotr  Wilmington.  The  remaining  portion  of 
tbeloTer  C«pe  Fear,  including  the  bars  and  channels  from  the  sea,  has 
w«  lately  surveyed  by  a  party  detailed  from  the  office  of  the  United 
«Um  Cmwt  Survey.  Considerable  sums  of  money  have  been  spent  by 
w  United  States  in  the  improvement  of  the  Cape  Fear  Eiver,  below 
n'ilBiiigtoD.  That  subject  is  now  being  considered  by  a  board  of  en- 
PMWB,  from  which  a  report  may  soon  be  expected. 
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Tbe  improvement  of  the  Dape  Fear  River,  above  Wilmiugtoa,  aud  of 
its  tribatarieB,  wovld  doubtless  develop  highly  important  soarces  of 
wealth  and  revenue,  of  interest,  in  a  national  point  of  view,  as  set  forth 
by  the  engineer  in  liis  report,  and  by  others  referred  to  by  him. 

This  improvement  would,  however,  obviously  be  very  expensive.  The 
estimates  must  be  considered  as  only  approximate.  It  coald  not  be 
Otherwise,  with  the  limited  means  at  disposal  for  the  examination  of  so 
long  a  stretch  of  conntry.  They  indicate  the  certainty  that  a  perma- 
nent improvement  of  that  portion  of  the  river  would  be  very  costly,  and 
should  only  be  entered  upon  after  minute  and  thorough  siirveys  in 
detail. 

(See  Appendix  Q  24.) 

10.  The  Dismal  Swamp  Canal. — Uiidcr  a  call  from  the  Senate  for  in- 
formation, an  examination  of  this  canal  was  made  in  March  and  April, 
1872,  and  a  report  submitted  by  the  officer  in  charge  April  30,  137^. 

(See  Appendix  Q  25.} 

11.  Major  Craighill  has  also  been  charged  with  surveys  or  examiiia- 
tioDS  of  the  following  localities,  directed  to  be  made  in  the  act  of  Jnue 

'  10, 1872.     It  is  expected  that  reports  upon  these  will  be  received  in  time 
for  action  by  Congress  at  its  next  session : 

1.  The  Mouth  o/  Nomonl  Creek  and  Oeeoqtian  Eicer,  Virgiaia. 

2.  Cheater  River,  at  Kent  Island  2farrotcs,  Maryland. 

3.  Washington  Harbor,  North  Carolina. 

4.  Edington,  Marbor,  North  Carolina. 

5.  Mouth  ofMackay's  Greek,  North  Carolina, 

ti.  To  complete  the  Survey  of  the  James  Eiver  and  Kanawha  Canal. 

7.  Great  Kanatrha  River,  from  the  Oreat  Falls  to  the  motttk,  West  Vir- 
ginia, 

8.  The  Neic  Micer,  from  the  mouth  of  Greenbrier,  in  West  Virginia, 
to  tbe  lead  mines  in  Wytlie  County,  Virgiaia. 

CONSTBUCTION  OF  THE  DELAWAKE  BREAKWATER  AND  OP  THE  PIEE 
AT  LEAVES,  DELAWARE.— HARBOR-IMPROVEMENTS  ON  DELAWAKE 
RIVER  AND  BAY. — mPEOVESIENT  OF  JTHB  BCHtJYLKILL,  AND  OF 
SOUTH  AND  SHREWSBURY  RIVERS,  NEW  JERSEY. 

Officer  in  charge,  Lieutenant-Colonel  J,  D.  Kurtz,  Corps  of  Engineers, 
having  under  his  immediate  orders  Captain  M.  K,  Brown,  Corps  of 
Engineers. 

1.  Pelaicare  Breakwater. — The  board  of  engineer  officers  constitut*d 
October,  1871,  to  examine  int«  the  condition  of  the  harbor  of  refupe 
formed  by  the  Delaware  breakwater,  and  to  report  a  plan  for  such  ad- 
ditions to  or  modifications  of  tbe  harbor-works  as  may  be  requisite  to 
accommodate  the  existing  and  growing  wants  of  commerce,  has  com- 
pleted the  duties  assigned  to  it. 

Of  the  various  propositions  for  modifying  the  harbor  the  three  follow- 
ing came  under  the  consideration  of  the  board : 

1.  To  prolong  the  ice-breaker  to  the  eastward  till  it  laps  the  break- 
water sufficiently  to  exclude  the  sea.    Estimated  cost,  $1,1)44,950. 

2.  To  construct  a  detached  work  in  advance  of  the  gap  of  sufficient 
length  to  cover  it  at  botli  ends.    Estimated  cost,  $2,278,1)00. 

S.  To  fill  the  gap  between  the  breakwater  and  ice-breaker  with  stone, 
uniting  the  two  structures,  and  making  the  whole  a  continuous  barrier 
to  the  sea.    Estimated  cost,  $1,314,200. 

This  last  proposition  was  adopted  by  tbe  board,  with  one  dissenting 
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voice  that  of  tfae  officer  in  charge,  Colonel  Kurtz,  and  the  first  two  re- 
,iefled. 

A  thoroQgh  snrvey  of  the  harbor  and  vicinity  has  been  completed 
the  past  year,  Jtiib  cnrrent  observations.  An  investigation  to  ascertain 
ibe  nature  of  tfae  bottom  at  varions  points  was  made  in  connection  with 
the  coD6tractiou  of  the  iron  landing-pier  now  in  progress.  Final  snr- 
verg  of  the  ice-breaker  and  breakwater  have  been  completed,  and  draw- 
ing made,  showing  in  detail  the  present  condition  of  these  works. 

Dnring  the  present  working  Beason  it  is  proposed  to  commence  a 
carefal  set  of  meteorological  investigations  of  wave-iutensity,  experi- 
mea  tally. 

.Inoinit  available  Jnly  1,1871 $3,665  33 

AnoDDt  expended  during  fiscal  j-enr  ending  June  30, 1872 3,647  03 

.UDOant  available  Jolyl,  1872 1,018  26 

(See  Appendixes  U  1  and  B  2.) 

'2.  Coiutraction  of  pier  near  Leires,  Delaware. — Last  year  the  poaitiou 
ii[  tbe  pier  was  fixed,  in  general  terms,  in  conformity  with  the  recom- 
uieadation  of  a  board  of  engineer  officers,  whose  report  was  approved. 
The  exact  location  was  left  subject  to  the  decision  of  the  local  engineer 
iD  charge. 

After  a  careful  snrvey,  consisting  of  soundings,  artesian  borings  into 
tbe  bottom  of  the  harbor,  a  mechanical  analysis  of  the  several  kinds  of 
soil,  &c,  and  trial-tests  of  the  power  of  the  diflferent  strata  in  varions 
I'laees  to  anstain  vertical  pressure,  made  with  loaded  disks  sunken  to 
<liffereDt  depths,  a  position  was  chosen  for  the  pier  affording  a  depth  at 
tbe  pier-bead  which  will  render  it  available  for  all  vessels  entering  the 
hartwr,  and  which  guarantees  comparative  calmness  of  water  alongside 
Ifae  work.  At  the  same  time  the  location  is  so  ehuseu  as  to  make  the 
twt  of'the  structure  as  moderate  as  a  serviceable  iron  pier  could  be 
Imilt  for  anyvrhere  in  tbe  harbor. 

Varions  kinds  of  screws  have  been  tested,  and  one  devised  for  use  in 
the  work.  It  is  modeled  for  withdrawal  as  well  as  insertion,  and  has 
\in\-td  entirely  successful. 

Eiperimeuts  to  determine  the  best  methodof  inserting  piles  led  to  the 
adoption  of  mule-power,  assisted  by  a  newly-discovered  application  of 
tbt  viter-jet  to  tbe  upper  surfaces  of  the  flanges  of  the  screws  while  in 
nitation.  Contracts  for  the  material  required  were  entered  into  and  are 
IWlf  filled. 

A  reservation  of  11^  acres  of  ground  has  been  obtained  from  the 
!^e  of  Delaware,  and  six  temporary  buildings  erected  thereon.  A 
'Umt  abutment  has  been  bnilt,  and  suitable  machinery  procnreil. 

The  constmctioD  of  the  pier  proper  was  begun  on  the  15th  of  April. 
Two  hoodred  and  thirty-one  feet  were  completed  at  the  end  of  the  iis- 
1^1  year. 

lie  work  will  be  steadily  advanced  during  the  present  working 
*a«m,  and  cau  be  completed  in  187;J,  if  the  necessary  means  are 
ipimipriated  by  Congress. 

i««iitaTiiUhleJiilj- 1,1871 $2ai.OI'7  50 

^"■■t  upended  during  tiacal  year  ending  Juno  30, 1872 .')1,T4<^  55 

^•■WaviJlabloJaly  1,1872 16!),258  95 

'*•«  renoired  far  fiscal  year  endinc  June  30,  1874,  to  complete  tlie 
»^ 163,000  00 

Sn  Appendixes  B  3  and  R  i.) 

■>■  Barbor  at  Marcus  Hook,  Penn»ylvania. — Nothing  is  needed  at  this 
oartw  beyond  placing  more  securely  tbe  ladders  which  give  access  to 
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the  mooriDg-posts  on  the  tops  of  the  piers.     This  will  be  clone  this 
season. 

Amonnt  available  Juljf  1, 1871 815,914  R' 

Amount  expended  during  fiscal  year  ending  June  30,  I8T3 i,7fi  Si> 

Amount  available  July  1, 1S72 11,131  ■^fl 

(See  Appendix  R  6.) 

4.  Wilmington  Harbor,  Delaware. — The  appropriiition  of  $15,000  made 
for  the  improvement  of  this  harbor  has  been  applied  to  iucreasing  tlic 
ileptb  of  water  and  widening  the  ehauael  at  the  mouth ;  out  through  tlie 
bar  to  the  Delaware  Hiver  channel ;  along  up  towanJs  the  mouth  of 
Brandywiae  Creek,  and  between  Third  and  Market  streets.  About  Ss 
cubic  yards  of  fast  rock  have  been  removed  from  mid-channel,  a  short 
distance  above  Third  street  bridge. 

It  is  proposed  to  expend  the  appropriation  of  June  10, 1872,  in  dredg- 
ing the  channel  below  mouth  of  Braudjwine  Creek,  between  Third  aud 
Market  streets,  and  above  Market  streetj  also,  to  remove  a  rock  froiu 
mid-cbaunel  above  Third  street  bridge. 

There  is  a  cluster  of  rocks  in  the  bed  of  the  river,  just  below  Third 
street  bridge.  These  should  be  removed.  It  is  recommended  that  an 
appropriation  of  $6,000  be  made  for  this  work. 

Amonnt  available  July  1,  1871 §12.260  jil 

Amount  oxpeniled  during  fiscal  year  ending  June  30,  1672 13,9t<n  .>> 

Amount  appropriated  by  act  approved  Juuo  10, 1873 10,000  iHi 

Amount  available  Jnly  1,  1872.../. 10,000  i"' 

Amount  required  for  year  eudittg  June  30, 1874 6.DU0  <» 

(See  Appendix  K  6.) 

5.  Repairing  ice-harhor  piers  at  New  Castle,  Delaware. — Tlie  appropria- 
tion of  $27,000  will  be  applied  to  removing  from  the  harbor  part  of  au 
old  pier  that  was  never  fluished;  to  completing  the  repairs  of  an  existin? 
pier;  and  to  work  on  one  of  the  new  piers  of  the  Delaware  ice-harbor 
at  this  position. 

Amount  appropriated  by  act  of  June  10,  1372,  and  available  July  1,  ms..     |27,0i)0  iH' 
Appropriation  a«ked  for  year  ending  June  30,  IH74 50,  OOU  in 

And  it  is  suggested  that  so  much  of  the  balance  remaining  unexpended 
of  the  appropriation  for  "  improving  harbor  at  Marcus  Hook,  Pennsyl- 
vania," as  may  not  be  needed  there,  be  appropriated  to  the  ice-harbor 
piers  at  New  Castle  Harbor,  Delaware. 
(See  Appendix  E  7.) 

6.  Clearing  and  improving  tlie  channel  of  the  Schuylkill  Rtcer,  Pcnntyl 
vania. — The  appropriation  applicable  for  the  year  ending  June  30, 1872, 
{$10,000,)  was  expended  in  clearing  several  shoal  spots  left  in  the  cut  at 
the  mouth  of  the  river,  giving  a  channel  150  feet  wide  and  18  feet  deej) 
at  low  water;  in  continuing  the  cuts  at  Gibson's  Point;  and  in  remov- 
log  a  shoal  extending  into  the  channel  at  the  petroleum-wharves,  nenr 
Point  Breeze. 

The  appropriation  of  $40,000,  of  June  10, 1872,  now  available,  will  be 
expended  in  widening  and  deepening  the  cut  at  the  mouth  of  the  river: 
connecting  the  18-feet  channels  above  Penrose  Ferry  bridge ;  complet- 
ing the  cuts  through  the  shoal  at  Gibson's  Point ;  removal  of  rock  ex- 
tending into  the  channel  near  Locust  street ;  and  in  connecting  the  IS- 
feet  channels  at  several  points  where  the  depth  is  deficient,  between 
Chestnut  street  bridge  and  Gibson's  Point. 

The  coming  year,  it  is  proposed  to  increase  the  depth  of  the  river  at 
its  niouth  to  20  feet  at  low  water,  and  to  carry  this  depth  up  to  Gib- 
«on's  Point,  the  seat  of  heavy  shipments  of  petroleum  in  vessels  drawing 
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ti\s2  feet  water.  An  appropriation  is  asked  for  the  next  fiscal  year 
Tortliese  purposes  of  810,000. 

AMdt  »vailahl6  Jnly  1,1871 19,903  25 

.InoDit  ^iptopriated  by  act  of  June  10, 1872 40,000  00 

iiMSDt  expended  dariiig  fiscal  year  ending  June  30, 1872 9,903  25 

Amount  »v»ilable  for  year  ending  June  30, 1873 40,00)  00 

AnuniBt  required  for  fiscal  year  ending  June  30,  1874 40,000  00 

(See  Appendix  H  8.) 

',  Improrement  of  Sirulh  River,  New  Jersey. — Uiiavoidable  delay  in 
atcardiiig  the  contract  for  this  improvement,  and  obstacles  caosed  by 
owners  of  the  laud  bordering  on  the  canal,  prevented  the  completion  of 
[his  work  lost  year.  The  cuts  through  the  canal  will  be  completed  this 
stasoD. 

A  coDsiderable  part  of  the  excavation  being  through  sand,  that  is  in 
some  degree  quick,  it  has  flowed  in  from  the  sides  so  as  to  distribute 
ihe  effect  of  the  dredging  over  a  wide  space,  with  corresponding  reduc- 
tioD  in  the  depth  effected.  To  correct  this,  some  further  dredging  is 
ilearable,  for  which  a  small  appropriation  is  asked. 

.Ixoant  aToilable  Jnljr  1, 1071 (15,000  00 

Amount  expended  daring  fiscal  year  ending  Jnne  30, 1672 10,113  32 

AmooDt  iTailable  July  1,  1872 4,886  68 

laonnt  required  for  fiscal  year  ending  June  30,  1874 5,000  00 

(S«e  Appendix  KO.) 

?.  Improvement  of  the  north  and  south  branches  of  Shrewsbury  River, 
Snc  Jtney. — The  unavoidable  delay  in  commencing  the  execution  of 
this  work  prevented  its  completion  during  1871.  Good  channels  have 
twen  excavafed  through  the  shoal  places  at  the  entrance  to  South 
Shrewsbury  Eiver;  around  Rocky  Point,  in  the  North  Shrewsbury 
Wver;  at  Jumping  Point,  in  the  Sooth  Shrewsbury;  and  two  cuts  have 
l«en  made  through  the  bulk-head  at  the  mouth  of  the  river  at  Sandy 
QookBay.  Tbis  last  locality  is  being  further  improved  and  a  channel 
ncavated. 

The  dredging  operations  on  this  improvement  have  been  successful, 
iod  afford  a  fair  promise  of  channels  that  will  maintain  themselves 
ttuMgh  the  shoid  places.  To  remedy  such  embarrassment  as  may  take 
('lac«  in  them,  to  give  a  trumpet-shape  to  the  openings  of  the  cuts,  and  for 
*«»  additional  work  at  Jumping  Point,  (the  route  for  freight  to  Long 
Brancli.)  a  small  appropriation  is  required. 

■IWHOTIiTiJlablaJnly  1,1^71 $13,802  50 

.ln>«Bl  cipendr<I  dii ring  fiscal  year  ending  June  3D,  1872 a,  170  54 

-L-iMint  utilableJnly  1,1S72 4.631  !«( 

-^ntvptulioD  required  fur  year  ending  Juue  30,  1874 5, 000  00 

See  Appendix  R  10.) 

"*.  iMprorement  of  Delmcare  Eiver  bettceen  Trenton  and  Bor(lentoi€ii, 
^ifJtrtry. — The  appropriation  of  §10,000  for  this  work,  iu  the  act  of 
■•I'le  1«,  1872,  will  be  applied  during  the  present  season. 

In  order  to  eflect  any  serviceable  improvement,  the  sum  of  $30,000 
'twill  be  appropriated  tor  the  next  fiscal  year. 
'^x-iH  ippropriati'd  liy  act  of  June  10,  1872,  and  nt-ail able  July  1,  1BT2..  )10,000  00 

^]1«fniiion  rn|iiiird  for  year  ending  June  30,  IS74 30,000  00 

!*eApi>endix  E  II.) 

!"■  Hvrrey  of  Horseshoe  Shoals,  Delaware  River,  Pennsylvania. — In  the 
'^t  oT  March  3, 1871,  provision  is  made  for  the  survey  of  Horseshoe 
Slioals,  in  tiKS  I)elaware  Eiver,  below  Philadelphia,  the  object  being,  no 
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doubt,  to  liave  au  examination  made  of  tbe  difflctilties  attending  tbe 
winter  uavigation  of  this  part  of  tbe  river,  and  to  obtain  practical  aug- 
gestioDB  and  ]>laua  for  such  relief  as  can  be  provided. 

No  threat  difficnlties  are  enconntered  from  ice  on  the  ebb-tide.  There 
is  sofficieut  width  to  the  river  to  enable  it  to  pass  without  serious  jam- 
ming, and  if  ascending  vessels  are  pressed  they  can  take  refuge  in  tbp 
ice-harbors  at  Marcus  Hook,  New  Uastle,  &c.  When  the  tide  turns  to 
flood,  however,  tbe  embarrassments  begin,  and  increase  as  the  river  is 
ascended.  The  final  closing  of  the  channel  takes  place  at  the  latter 
part  of  the  flood,  and  above  the  Horseshoe  buoy,  toward  the  gorge  at 
Gloucester  and  (ireeiiwich  Points. 

Lien  tenant-Colonel  £iirtz,  tbe  ofQcer  in  charge  of  this  examinatioD, 
classes  the  remedies  for  this  into  three  heads,  viz:  first,  breaking  u]) 
the  ice  and  removing  it  by  active  machinery ;  second,  meliorative  treat- 
ment of  tbe  locality  by  works  of  construction  and  by  improvement  of 
the  water-way;  and,  third,  avoidance  of  the  obstructed  part  of  the 
river  by  the  construction  of  lateral  unincumbered  channels.  He  gives 
preference  to  the  second  of  these  remedies,  and  gives  plans  and  esti- 
mates of  tbe  cost  of  open  ice-barriers,  to  be  placed  at  intervals,  trom  the 
navy-yard  reach  of  the  river  to  that  of  League  Island. 

Tbe  cost  of  the  flrst  class  of  remedies,  i.  e.,  the  original  cost  and  tbe 
maintenance  of  ice-boats,  of  suitable  number  and  power,  is  set  down  as 
equivalent  to  the  permanent  sinking  of  $1,000,000;  of  the  second  class, 
open  ice-barriers,  estimates  are  submitted  in  detail  amounting  to  $1,062, 
778 ;  of  the  third  class,  an  open  cut  150  feet  wide  at  bottom,  and  25  feet 
deep  at  low  tide,  from  the  back -channel  at  Broad  street  bridge  to  the  olil 
powder-wbarf  at  Gloucester  Point,  is  estimated  at  $1,300,000. 

(See  Appendixes  B  12  and  B  13.) 

11.  Survey  of  the  Broadkiln  River,  Delaware. — On  the  11th  of  March, 
1872,  the  House  of  llepresentatives  requested  the  Secretarj-  of  War 
"to  cause  to  be  made  an  examination  and  survey  of  Broadkiln  River, 
in  the  State  of  Delaware,  with  a  view  to  ascertaining  the  practicability 
of  dredging  and  improving  the  same  so  as  to  afford  greater  protection 
and  facilities  to  commerce,  and  that  he  report  upon  the  feasibility  of 
making  such  improvement,  and  the  cost  thereof,  to  the  House  of  Kep- 
resentatives." 

The  nature  of  tbe  work,  involving  improvements  at  several  localities, 
rendered  necessary  tbe  itreparation  of  several  charts,  and  it  was  found 
impracticable  to  prepare  these  in  season  for  transmission  to  the  House 
of  Bepreseutatives  before  adjournment.  The  report,  estimates,  and 
charts  are  now  complete.  In  order  to  accomplish  the  work  desired  by 
the  commercial  interests  involved,  an  appropriation  of  $80,447  is 
needed. 

The  estimates  are  based  on  the  unanimous  wish  of  all  concerned  to 
have  a  channel  in  tbe  Broadkdn  Kiver,  which  shall  allow  the  passaged' 
vessels  drawing  G  feet  at  low  water. 

{See  Appendix  K  14.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPEOVBMBKT. 

Lieutenant-Colonel  Kurtz  is  charged  with  the  following,  directed  to  be 
made  by  act  of  June  10, 1872 : 

1.  At  Cohamey  Creek,  Sew  Jersey. 

2,  Ihe  bay  or  sound  from  Delaware  line  through  }Yoreester  County  to 
Chincoteague  Inlet,  Virginia,  with  a  view  to  an  inlet  at  or  fiear  a  place 
called  the  Hommacks. 
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3.  lie  Dtluicare  Riter,  between  Trenton  and  Boston. 

He  first  of  these  eurveys  is  complete;  tUe  others  are  in  progress. 
ill  tb«  maps  and  reports  are  expected  to  be  complete  in  season  for  the 
infbnnattou  of  Congress,  at  the  approaching  session. 

IKPBOTEMEirr  OP  HUDSOX  BIVEE. — REMOVAL  OP  OBSTEUOTIONS  IN 
EAST  BIVEE,  INCLUDINa  HELL-GATE.— IMPROVEMENT  OF  PASSAIC 
HIFEE,  AND  OF  THE  HARBORS  OF  PORT  CHESTER  AND  EONDOUT, 
XKW  YORK. 

OiBcer  in  charge,  Lieutenant-Colonel  John  Newton,  Corps  of  Engi- 
Dppis,  vbo  baa  ander  his  immediate  orders  Captain  W.  H.  Houer  and 
Lieotenant  J.  H.  Willard,  Corps  of  Engineers. 

1,  Improrement  of  Hudson  River. — During  the  flscaryear  the  removal 
of  Orerslangh  Hock  by  blasting  was  partially  completed.  The  least 
depth  at  mean  low  water  is  ll-j^  feet. 

A  cot  1,400  long  and  60  feet  wide,  to  a  depth  of  S  feet  at  mean  low 
water,  was  made  throngh  Fish-hous^  Shoal,  and  some  repairs  were  made 
to  Baae  Island  and  Patroon's  Island  crib-dikes,  and  the  filling  of  same 
vith  rntible-stone  was  commenced. 

A  cnt  1,900  feet  long  and  25  feet  wide,  to  a  depth  of  12  feet  at  mean 
Ion- water,  was  made  in  the  Overslaugh  Channel.    A  cut  500  feet  long 
aod  30  feet  wide,  to  a  depth  of  13  feet  at  mean  low  water,  was  made 
throDgh  a  point  of  the  Coeyman's  Bar,  which  projected  into  the  main 
channel,  and  a  cut  900  feet  long  and  25  feet  wide,  to  a  depth  of  8  feet 
at  mean  low  water,  was  made  in  the  small  channel  leading  to  Coey- 
man'& 
Dike  Xo.  L,  at  Coeyman's,  3,0j6  feet,  commenced  and  finished. 
Dike  No.  2,  ut  Coeyman's,  816^,  feet,  commenced  and  finished. 
Dike  No.  3,  at  Coeyman's,  1,380  feet,  commenced  and  flnisbe<l. 
Some  repairs  also  were  made  to  dike  No.  1,  at  Coeyman's. 

Aammt  available  J  aly  1,  1371 |(h,464  (i4 

inHmt  ippropriBted  by  act  of  June  10, 1872 40,000  0«) 

iiMiuit  »p«Dded  during  fiscAl  year  ending  June  30,  1872 50,056  4fl 

"anoot  ar>iJBbIo  July  1,  1372 55,408  16 

Auwmt  twinired  for  fiscal  yearending  June  30, 1874..* 143,000  00 

(See  Appendix  S  1.) 

-  Kmoring  ohatructiam  in  East  River,  including  SeU-Oate. — The  fol- 
loiiog  statement  exhibits  the  length  to  which  the  several  tnnnels  and 
gaUeriea  at  Hallett's  Point  have  iKen  driven  : 

F»t,  FMt. 

TionelXo.  1 185  Tunnel  'So.  he 34 

TmrnelSo-la 82  Tunnel  No.  6 233.8 

Tinii.iIXo.2 172  Tunnel  No.  7 240 

TMOr-l  Xo. :( 196  Tunnel  No.  8 214 

Tiuim:Xo.4 202  Tunnel  No,  9 17H 

'Kii>«l\o.4a 79  Tunnel  No.  9a na 

lunwlXo.  S 130  Tunnel  No.  10 152 

iiOBflXn.s, 79  TannelNo.  lOn 18 

iM«iXo,5ft 23i  TranBTerse  galleries 8351 

Tie  number  of  feet  of  tunnels  driven  during  the  year  was  1,653,  and 
'i  tiuBTerse  galleries,  653J.  The  quantity  of  rock  removed  was  8,393 
"■bic  yards. 

neXBnrleiKb'' and  *<Diamond"  drills  have  been  used  for  drilling, 
J^  fonnw  having  drilled  20,160^  feet,  and  the  latter  7,071  feet.  The 
•Wta  have  been  run  by  compressed  air,  five  compresaers  having  been 
pat  np  for  that  purpose. 
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Tuouels  Xos.  3,  3,  i,  5,  6,  7,  and  8,  are  advaoced  to  their  fall  length 
or  nearly  80. 

Sleam-dritling  Scotc. — Diamond  Beef. — On  tbis  reef  76  holes  have 
been  drilled  and  blasted,  and  44  surface- blasts  have  beeo  made.  Four 
thousand  seven  hundred  and  ninety-six  poauda  »f  nitro-glyceriue  have 
been  used.  Some  little  work  yet  remains  to  be  done  to  this  reef  before 
the  required  depth  of  water  is  obtained — 24  feet  at  mean  low  water. 

Coenties  Reef. — This  reef  has  been  thoroughly  brokeuupto  the  required 
depth,  and  is  supposed  to  need  but  a  few  surface-blasts  to  complete  the 
entire  dislodgment  of  the  broken  rock.  The  nnmber  of  holes  drilled 
and  blasted  was  93,  and  surface-blasts  17,  there  having  been  5,479 
pounds  of  nitro-glycerine  used.  The  broken  rock  on  Diamond  and 
Coenties  Keefs  has  been  removed  by  a  grappliug-machine;  the  total 
amount  taken  from  both  reefs  being  G,119  tons. 

'■^  Frying-Pan  Bock." — During  the  latter  part  of  the  year  the  scow  was 
removed  to  this  reef,  and  15  holes  drilled  and  blasted,  after  which  the 
scow  was  removed  to  "Pot  Kock,"  and  a  few  holes  drilled,  but  the 
principal  object  is  first  to  remove  th«  broken  stone  with  which  the  rock 
is  covered. 

Amonnt  available  July  1,1B72 (323,993  46 

Amount  received  for  Ufteof  steamer,  and  Jobs  of  row  boat 256  OU 

Amount  appropriated  by  act  of  June  10,  ltf72 225,000  UO 

Amount  ezjienittd  doling  fiscal  j-ear  ending  June  30,  1872 316,tt3U  %t 

Amonnt  available  Jnlj  1,  1872 232,399  53 

Amonntrequiredfor  fiscal  year  ending  June  :K>,  1874 600,000  PU 

(See  Appendix  8  2.) 

'6.  improvement  of  Passaic  River. — The  amount  of  $25,000,  appropri- 
,  ated  by  act  of  June  10, 1872,  besides  detailed  surveys  of  Belleville  and 
Rutherford  Park  Bars,  will  be  devoted  to  the  improvement  of  Belleville 
Bar. 

There  is  asked,  for  the  improvement  of  other  bars  up  to  Passaic,  an 
appropriation  of  $44,000,  which  will  open  the  navigation  of  the  npper 
reach  of  the  river. 

(See  Appendixes  S  3  and  S  C.) 

4.  hnprorement  oj"  the  Harbor  of  Port  Chester,  New  York. — A  survey  in 
detail  has  been  finished  of^'Salt"  and  "Sunken"  Bocks. 

The  amount  of  812,000,  appropriated  by  act  of  Juue  10, 1872,  is  to  be 
devoted  to  removal  of  "Salt  Koek." 

Amount  necessary  for  removal  of  "  Sunken  Rock,"  $59,000,  which,  to 
be  efliciently  applied,  should  be  available  in  one  sum. 

(See  Appendixes  S  4  and  S  7.) 

5.  Improvemetii  of  Bondout  Harbor,  Hudson  River,  Sac  York. — The 
amount  appropriated  by  the  act  of  June  10, 1872,  $10,000,  will  be  aiv 
plied  to  the  construction  of  about  503  feet  of  the  north  dike. 

The  officer  in  charge  recommends  that  the  amount,  $104,000,  required 
for  the  north  and  south  dikes,  and  for  dredging  a  new  channel,  be  ap- 
propriated in  one  sum  for  the  fiscal  year  ending  Juue  30, 1S74. 

(See  Appendixes  S  5  and  S  8.) 

EXAMINATIONS  AKD  SURVEYS  FOR  IMPROVESIEHT. 

Lientenaut-Colonel  Xewton  is  charged  with  the  following  examinar 
lions  or  sinvoys  directed  to  be  made  by  the  act  of  June  10  1872: 

1.  At  Ketfport  Harbor,  Neic  Jersey. 

2.  For  a  breakteaier  at  Rousi'n  Point,  Keto  York. 

3.  Of  channel  between  Stolen  Island  and  New  Jersey. 

4.  Of  harbor  at  Sirantott,  Vermoni. 
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BPEOVEMENT  OP  EIVERS  AND  HARBORS  IN  THE  STATES  OP  CONNEC- 

ncrr  and  rhodb  island,  add  uh  the  south  shore  op  lono 

laAKD  80DND. 

Ufficer  in  cbarge,  Major  G.  K.  Warren,  Corps  of  Enfi^ineers. 

1.  Improvement  of  Pawtvcket  River,  Rhode  Inlatul. — Uoder  the  appro- 
priation of  Marcli  3, 1871,  a  bexiuuing  n-as  lutule  to  secure  a  clinnnel  1 
l'eetik«pat  mean  low  water.  Dariagthe  fiscal  year,  31,122  cnUic yards 
were  removeii  from  the  channel-way.  There  is  still  a  part  of  the  chan- 
nel, about  1,500  feet  iu  length,  over  which  there  is  a  depth  at  moan  low 
water  of  only  5j  feet,  the  rest  being  from  C  to  7  feet  deep.  The  mean 
nseof  tide  is  5  feet,  so  that  vessels  drawing  lOJ  feet  can  pass  ont  at 
ordinarj  high  water.  To  complete  a  channel  75  feet  wide  and  7  feet 
deep  at  low  water,  will  require  the  removal  of  35,00U  cubic  yards,  at  a 
c<»t  of  11^,400. 

Tbia  river  will  reqaire  something  to  be  done  HimuaJly  to  preserve  its 
<ieptb,  as  there  is  a  large  amount  of  silt  brought  into  it  by  sewera  and 
"mall  BtreamH. 

imoontivailibleUyactof  July  1,  IB71 18,092  SO 

AiHMiiit  •ppn>priat«d  k;  act  of  June  10,  1(573 10,  (WO  0» 

Imoaat  eipendeddiir'iiK&scal  year  «a(liug  June  30,  18T2 B,092  SO 

Amount  avtiUble  July  1,  1W2 10.000  00 

AniuantrMinirMlfurflficnl  year  endluR  Juno  30,  It^l 10,000  00 

rSe«  Api>endis  T  1.) 

-.  ImfroremcHt  of  J^-ortdence  River,  Rhode  Island. — No  work  was 
•loQPOD  this  river  during  the  last  fiscal  year,  there  being  no  funds.  Un- 
iler  the  appropriation  of  910,000  made  by  actof  Juno  10, 1872,  a<)vertiae- 
mcnt  was  made  for  dredging  at  the  "  Crook,"  and  at  the  point  opposite 
■'^aKsafraa  Point,  to  increase  the  width  of  the  channel  at  those  places. 
AmoDDt  reqnii-eil  liir  fiscal  year  ending  Juno  30,  1874,  $10,000. 
'■>.  CoiutrHction  of  Harbor  at  Block  Island,  Rhode  Inland. — During  tbe 
nwal  year  the  cribs  inclosing  the  inner  barbor  were  completed,  the  main 
i'nakwater  was  carried  ont  to  a  point  about  550  feet  beyond  the  inner 
iiubor,  and  was  nearly  completed  np  to  mean  sea-level.  The  amount 
"1  nooe  placed  in  the  work  during  the  year  is  about  7,500  tons ;  the 
sbde  amount  in  tbe  work  at  the  close  of  the  fisciil  year  was  about 
'CMOtons. 

ll  wta  found  necessary,  during  tbe  past  year,  to  construct  a  jettee 
■">«  a  |M)int  on  tbe  shore  west  of  the  main  work,  to  arrest  the  heavy 
■arntl^t  roll  in  from  tbe  eastward,  and  reach  around  the  brenkwater, 
il>raditif;  the  shore,  and  caasing  a  deposit  in  the  angle  betweeuthe  shore 
and  brrakwater.  The  funds  left  of  appropriation  made  March  3, 
'^•l.will  be  used  in  dredging  in  the  inner  basin,  and  removing  rocks 
nxB  ibe  Rpiice  inclosed  by  the  main  breakwater.  The  appropriation  of 
VitMWO  made  by  act  of  •luno  10, 1872,  will  be  chiefly  ex|>e!ided  in  com- 
i'U-ting  and  extending  the  main  breakwater,  and  lengthening  out  the 
.tty. 

'-r.iK(4tiitaIiIi'Jn1y  1,1^1 Ji'2,6e6  GO 

^  mat  ipprnpriaUil  hy  net  <if  Juno  10,  1873 CO.  000  CO 

*«*i«npen>lMli1nTinRfiwatvearciiiHiigJiimi30,  1)572 54,00^  05 

^'mtiiulaMc  Jnlv  1.  1872 7y,fi«4  « 

*'"-« rpri<iirrd  for  Hucnl  year  i-]nlitis  Juni!  30,  IcTl 100, OIW)  (lO 

=^  Appendix  T  3.) 

*■  imfroeemext  of  Paircatuck  Hirer,  Rhode  Island  and  Conneciicitt.— 
'iioBoviWigned  to  make  a  channel  50  feet  wide  and  5  feet  deep  at 
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mean  low  water  up  to  Westerly.  The  -work  is  continaoos,  difficDit 
dredging  macb  of  tlie  distance  above  "The  Bocks."  TUe  cbiinnel  is 
opened  only  apart  of  the  way.  The  follotring  work' wiis  done  in  the  last 
fiscal  year :  removal  of  1^,030  cubic  yards  of  material,  aixl  401^  hours' 
work  of  dredge. 

Amount  available  July  1,  1871 19,810  85 

AmouDta|iproprtatedb;acIof  .luQslO,  1872 lO.OOOOD 

Amonnt  eipeniliHl  during  fiscal  ytior  eDdiiij;  JaoellO,  ItSli 9,651  Id 

Amount  availabluJnlvl,  lUTft ,. 10, 189  711 

Aiuonnt  Kquired  for^scol  year  i.> tiding  June  30, 1874 .' 10,000  DO 

(See  Appendix  T  4.) 

5.  Improvement  of  Thamai  River,  Connecticut. — It  is  expected  that  the 
work  nnder  the  appropriatian  of  $15,000,  made  by  act  of  March  3, 1871, 
will  be  completed  daring  the  present  eeasou,  and  a  channel  1(K>  feet 
wide  and  11  feet  deep  at  mean  low  witter,  be  made  up  to  the  "  Kolling- 
Mill  Wharf."  It  is  thought  that  the  appropriiition  of  $10,000  made  by 
act  approved  Jniie  10, 187:;,  will  open  a  channel  of  the  same  capacity  up 
to  the  docks  in  Norwich,  and  remove  a  portion  of  the  "MiddleUroaDd." 
A  contract  has  been  made  fur  doing  the  work.  Investigations  into  past 
records  show  that  the  jettees  or  wing-dams,  constructed  some  years  ago, 
have  not  diminished  the  height  of  the  tide  sensibly  at  Korwich. 

Amount  available  July  1,  1B71 $15,3X1  Ti 

Atnonnt  appnipriated  b;  act  of  Juno  10,  1672 10,000  W 

Anionnt  expended  diiriu);  theliacal  year  ending  Juno  30,  1^712 ?,!{&')  ti 

Amuiint  available  July  1,  ld72 lS,10Ha 

(See  Appendix  T  5.] 

(i.  Improvement  of  Conncetieut  Biver  beloip  Hartford. — Diiriag  tbe  fis- 
cal year  dredging  was  done  at  Hartford  Bar,  Pratt's  Ferry  Bar,  Glaston- 
bary  Piers,  and  Bristol  Poiut  Bar,  giving  a  channel  8  feet  deep  at  low- 
est water. 

Tbe  piling  at  Hartford  Bar  was  completed.  Uudertlie  appropriatiott 
of  $40,000,  made  by  act  of  June  10, 1872,  it  is  designed  to  complete  tbe 
survey  of  Saybrook  Bar  at  the  mouth  of  the  river,  to  remove  h  wreck 
from  this  bar,  and  to  deepen  it,  and  do  such  dredging  in  tbe  river  as  may 
be  necessary.  Some  dredging  must  be  done  auuually  in  tbe  Connecti- 
cut Itiver. 

Amonnt  availftMe  July  1,  1S71 8fi2,ft»  9< 

Amount  appropriated  by  net  of  Juno  10,  IS72 40,000  DO 

Amount  expend eil  diiriuf;  the  tUcal  year  ending  JuoeitO,  1872 5!j,58:i  I^ 

Amount  available  July  1,  1872 40,246  13 

Amount  required  for  fiscal  year  culling  June  DO,  1»74 40,000  00 

(See  Appendix  T  6.) 

7,  Improvement  of  Connecticut  River  above  Hartford,  Connecticut,  timl 
below  Sotyoke,  Massacknsetts. — During  the  fiscal  year  wing-dams  were 
built  at  Sirantic  Biver  Bar,  Strong's  Island  Bar,  and  Farutiugton  Bar. 
The  work  at  the  last  was  interrupted  by  a  rise  in  the  river.  The  con- 
tiiiue<l  high  water  prevented  a  resumption  of  the  work,  or  even  cxiuni- 
natiun  to  ascertain  the  condition  and  efl'cctof  what  was  done. 

A  careful  survey  was  made  of  Enfield  Ra|)ids,  and  [Jans  ami  esti- 
mates for  a  canal  around  thorn  prepared,  which  accompany  this  report. 

The  nature  of  the  improvements  recommended  for  the  Enfield  littpids 
is  such  that  nothing  essential  can  be  doue  with  the  sum  appropriiited 
by  act  of  June  10,  1872,  $20,000.  Its  expenditure  was  limited  to  the 
Enfield  Kapids  and  tbe  river  between  tbeiu  and  Uolyoke.    Acarel'ul 
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anmy  vtll  be  matie  of  the  river,  when  the  water  is  low,  from  Eufleld  to 
Holtoke,  to  aacertatu  what  is  most  needed. 

l««idtaT«ilaWeJaly  1,1871 |19,399  57 

l»ioiiiit»pproprUt«dbyactof  JnnelO,  1IW2 20,000  OO 

iBHUDt  exprnded  dnring  fiscal  jau  eoding  Jane  30,  1S72. . 1,641  43 

iooBiiliVBilable  Jaly  1,  ltf78 37.851  14 

So  appropriatiou  is  asked  for  fiscal  year  ending  June  30, 1874. 
(See  Appendix  T  7.) 

tL  Impiwement  of  Ifetc  ifaren  Harboy,  Connecticut. — Daring  the  year 
amn-eyof  tlie  liarlmr,  incindiug  the  rocks  at  the  entrance  and  the 
monihs  of  Mill  and  Qainnii>)ac  rivers  wus  made.  A  channel  200  teet 
wiile  at  mean  low  water  was  dredged  from  the  ISfeet  curve  up  to  Long 
Kiuiif,  a  distance  of  3,125  feet.  Tlieuce  np  to  the  "canal-dock,"  a  dis- 
laoce  of  750  teet,  it  was  made  300  feet  wide ;  thence  to  the  steaml>oat- 
vhstrf,  a  distance  of  2,125  feet,  it  Wiis  made  lUU  feet  wide;  the  deptli 
throngbout  at  mean  low  water  was  13  feet. 

TLere  have  been  removed  from  Luddirigton  Rock  2!i7  cnbic  yards.  lb 
is  proposed  to  complete  the  removal  of  tbe  rock  down  to  tbe  depth  of  1? 
feet  mean  low  water. 

Dredging  is  to  be  done  on  the  bar  near  Fort  Hale,  under  the  appro- 
pmtioDof  Jane  10,  1872,80  as  to  give  15  feet  depth  at  mean  low  water, 

AiBonntkvaitableJnly  1,1971 |44.7.'i3  87 

iBinnnl  ippropriatiid  by  act  ot  Juan  10,  1872,  fur  iinprovemoDt  of 

KcvUkveu  Uiirbor (30,000 

AaHHuiE  ippropriatetl  for  Tumovtiot  rock,  New  Haven  Haibor 15,000 

35.000  00 

Imnot  upended  dnriagflical  year  ending  Jono  30, 1672 35.72(1  C3 

inoont.vtilnble  July  1,1972 44,0!i7  34 

luoiiDtTeqBtredfot  Ducal  year  endiug  June  30,  1674 25,000  00 

(See  Appendix  T  8.) 

9.  ImpTorement  of  Housatonic  River,  Connecticttt—Danng  tbe  last 
^fi  year  a  wing-dam  was  built  at  the  Sow  and  Pigs  Rocks,  connect- 
ioK  them  with  the  left  bank.  At  Brew's  Bar  a  channel  SO  feet  wide, 
awl  7  feet  deep  at  mean  low  water,  was  dredged,  and  at  Mill  Bar  <Jn& 
m'wt  vide,  and  of  the  same  depth.  With  the  funds  available  thecnr- 
wrtBacal  year,  dredging  will  \w  done  between  Derby  and  Huntington,, 
and  It  Two-mile  Island  Bar,  Crofnt's  Bar,  and  at  the  bar  at  the 
"Will  of  the  river,  as  may  be  needed.  An  embankment  will  be  made 
JOMonect  Drew's  Bock  with  the  right  bank.  A  thorongh  snrvey  has 
«eii  made  of  the  mouth  of  the  river. 

■lunat  BTulable  Jaly  1,  1871 $14.67^  70 

-lunBUpprnpriateilJiiiie  10, 1H72 15,000  00 

^^^ntdpcDilcd  iliiriiig  liHcal  year  emting  June  30,  1872 13,751  81 

louBl  ivai table  July  I.  Itf72 15,024  89 

^amgirninirut  furfl'icalyrnreudiug  June30,  1874 20,000  00 

■■ve  Appendix  TO.)  t 

10.  Improrement  of  Bridgeport  Harbor,  Connecticut. — During  the  past 
•j^oljejir  a  thorongh  survey  was  made  of  tlieliarbor.  TLis  showed  the 
*t*lnw  the  barn  to  lie  easeutiallv  the  same  as  when  surveyed  by 
l^'WMiiint  Blake,  United  States  Navy,  in  1837,  and  that  all  channels 
^•*^  in  the  intervening  jH-riod  had  filled  up.  A  jetty  running  out 
™b  Ljng  Beach  to  arrest  tlio  westward  motion  of  the  sand  was  tliere- 
['"*  begun  at  the  htgU-water  line,  and  is  now  built  ont  52  feet, 
'^'^nni;  was  also  done  at  the  outer  and  inner  bars,  and  at  a  shoal 
"Ifniiie  Cook's  Point,  so  as  to  give  about  7^  feet  over  them  at  low 
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water.  When  tlie  jetty  is  exteii(]e<l,  bo  hs  to  have  a  length  of  about 
2,500  feet,  it  is  desitiined  to  dredge  ttio  cbnnnel  to  a  depth  of  12  feet  at 
mean  low  water,  as  it  is  expected  theu  that  the  ioereased  current  in  tbo 
confined  entrnuco  will  inaiiitRin  the  channel  at  that  depth.  The  work 
will  consist  the  present  fiscal  year  in  lengtbeuiug  out  tbo  jetty  and 
dredging  at  such  places  as  may  require  it. 

Aniuunt  Bvsilnlile  July  I,  1871 ^17,954  10 

AiDouiit  appropriated  June  10, 1S72 40,000  00 

Amount  exprndeil  during  fiHCBl  year  ending  June  ItO,  llf72 17,9SS  S! 

Amount  svailalile  July  1,  1872 ■.     40,001  23 

Amount  required  for  tiscol  year  eniliug  Juno  W,  1ST4 60,000  00 

(See  Appendix  T  10.] 

11.  Improcemetii  of  Westport  Harbor,  Connecticut, — ^No  approprJRtion 
has  been  made  for  this  work  since  the  act  approved  March  3,  1871. 
Tbe  amount  available  waa  merely  sufQcieut  to  make  a  good  survey, 
wbicb  was  much  needed.  The  sarvey  has  been  made,  and  a  report  aod 
plan  of  improvement  will  be  submitted. 

Amonnt  iivailaWe  July  1, 1871 $2,6:9  81 

Amount  expeuded  dunue  fiscal  year  cudioK  Jaua  30, 1672 2,035  15 

Amount  available  July  1,  1872 644  66 

(See  Appendix  T.  11.) 

12.  Surtey  and  Improvement ' of  Jforwalk  Harbor,  Connecticut. — This 
survey  waa  matlo  during  the  fiscal  year  ending  June  30,  1672,  and  the 
report  is  annexed.  (Sue  Appendix.)  It  was  estimated  that  to  dredge  tbe 
channel  bo  as  to  have  C  feet  depth  and  100  feet  width  at  meau  low  water 
np  to  NorwHik,  would  cost  834,000.  The  act  approved  June  10, 1872, 
appropriated  $10,000  for  roinmencing  the  work,  and  a  contract  hus 
already  beeu  niaue  to  excavate  a  channel  00  feet  wide  and  C  teet  deep 
from  the  stone  bridge  down  to  Jennings's  wliarf.  This  will  improve  the 
worst  part  of  the  river,  but  it  will  not  be  fully  available  till  the  deepen- 
ing is  extended  further  down  the  river. 

Amount  avollaUo  July  1,1872 810,000  00 

Amount  required  furflscal  year  ending  June  30,  1874 20,01)0  OO 

(See  Appendix  T  12.) 

13.  Survey  and  improreinent  of  Huntington  Harbor,  Long  JsUtn^,  JV«tr 
York. — ^The  survey  was  made  iu  the  fiscal  year  ending  June  30, 1872, 
and  tbe  report  of  it  is  annexed. 

An  estimate  was  submitted  of  the  work  to  be  done  to  make  a  channel 
200  feel  wide  itnd  8  feet  deep  at  mean  low  water  at  the  entrance,  and  to 
carry  the  8-feet  channel  up  to  the-pnblio  wharves  on  the  east  side  witli 
a  width  of  150  feet.    The  amount  required  was  placed  at  $22,780. 

The  .^ct  approved  Juue  10,  187^,  appropriated  $22,500.  This  latter 
sum  was  available  at  the  beginning  of  tbe  fiscal  year  July  1,  1872,  and 
no  further  appropriation  is  asked  for. 

Contract  has  been  made  for  doing  tbe  work. 

(See  Api>cndix  T  13.) 

14.  Immvrementof  I'ort  Jefferson  Harbor,  Long  Mand,  Neio  York,— 
During  the  first  part  of  tbe  last  fiscal  year  a  very  accurate  survey  wns 
made  to  ascertain  what  changes  bud  taken  place  siiice  1838,  the  time  of 
the  last  United  States  coast  survey.  It  was  found  that  the  entrance 
bad  moved  westward  atan  annual  average  rate  of  21  feet.  The  plan  of 
improvement  was  bassd  upon  this  result.  It  was  to  bnild  n  jetty  ou  the 
east  side  to  arrest  the  movement  of  bowlders  and  pebUlea  westwnid 
under  (he  action  of  the  waves,  and  to  do  no  dredging  until  the  jetty 
extended  out  beyond  the  bar.  ■ 
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Tbe  jetty  was  bet;nn  Inst  aprin?,  find  has  been  esten<lc<]  about  COO  fept, 
Willi  the  money  approitiiated  hy  tlie  act  a)iprove«l  March  .%  1871.  The 
builitiiiKof  this  Jetty  or  breakwater  will  be  continued  with  the  funds 
appropriated  by  the  act  approved  June  10, 1S72,  a  contract  for  it  having 
kea  uade. 

Aaicnnt  ivailalilc  Jaly  1,  1871 Jl5,00«  00 

AmoDBtippruprintcdJoiiulO,  ld72 15,000  00 

AMMDtexpendHliii  fiscal  ye:ir  eudiuc  Judh  30,  1872 4,!£ll  T-J 

inwanlavailalilcJnly  1,  IgTi 25,768  2« 

Annmiit  requilBd  in  liiicnl  .rear  ending  Jiiii(>3l),  1874 20,000  00 

(See  Appendix  T  14.) 

15.  Improrement  of  Peconic  River,  Long  Island,  Xeio  York. — During 
tW  fiscal  year  the  appropriation  of  95,000  was  expende<l  in  dredging. 
With  tbis  a  chniincl  25  feet  wide  and  4  feet  deep  at  meaD  low  water 
nH  extended  up  to  River  Head. 

Tlie  estimate  dovt  made  for  the  least  improvement  that  will  be  useful 
i»#28,000  additional.  This  sum  will  make  n  channel  75  feet  wide  aud 
fifeetdeep,  np  to  Merritt's  Buy. 

The  appropriution  of  $10,000,  made  June  10,  1872,  will  be  applied  to 
rarrjiDgouttbe  above  plan,  us  far  as  it  will  go.  A  contract  has  been 
made  for  doing  the  work. 

imomit  availablo  July  1,1871 t-'i.OOO 

AmoantippropHated  JnoelO,  1872 10,000 

Amooat  expfDiled  in  flscal  year  ondiug  Jane  30,  ISTi 5,000 

AmoantiTailabln  July  I,  1873 10,000 

.^minDtKqntredin  thellHcalyEiirenilioeJaDP^O,  1974 10  000 

(Ste  Appendix  T  15.) 

IG.  Surrey  of  SUmingtan  Harbor,  Coh necticMi.— This  survey  wnacom- 
pletetl  and  a  report  aud  map  submitt^^d,  dated  Deceml>or  18,  1871 ;  tbe 
report  was  printed  as  part  of  Senate  Ex.  Doc.  No.  23,  second  session  of 
Forty-second  Congress,  and  is  also  attached  to  this  report. 
Tbe  estimate  was,  for  removing  the  present  breakwater  to 

ijlonington  Foiut,  and  coutinniug  it  out  to  17^  feet  of  water, 

at  mean  low  water 8350,  000 

Fw  wa  wall  at  Wampasset  Point 70, 000 

420,000 

^0 appropriation  was  made  for  this  work. 
(See  Appendix  T  16.) 

EXAMINATIONS  AHD  SLRVKYS  FOB  IMPKOVEMENT. 

Major  Warren  lias  been  charged  with  the  following  surveys,  directed 
lobe  made  by  tbe  act  approved  June  10, 1872  : 

I  Providence  Kiver,  "on  tbe  east  side,  between  Field's  Point  and 
r«  Point,  Rhode  Island." 

"  Wlckford  Harbor,  Rhode  Island. 

^  Newport  Harbor,  Rhode  Island. 

J.  Xiautic  River,  Couuecti<-ut. 

*  Breakwater  at  Milford,  Connecticut. 

The  snrveys  at  Wickforil  aud  Newport  have  been  made,  and  the 
olbrn  will  be  made  dnrtng  this  season  and  reported  in  time  to  be  sub- 
oitted  t«  t>ingre88  at  the  next  hi 
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SEA-WALLS    AT    GBKAT    BBEWBTEB,    DEKB,    AKD    LOTELL'S    ISLANDS, 
BOSTON    HABBOB. 

OfBcer  in  cbar(;e,  Colonel  H.  W.  Beubam,  Corps  of  Engineers- 

1.  Oreat  Breumter  Island. — Tbe  sea-nalU  aro  in  excellent  condition, 
fally  protecting  the  bluSs  of  tlie  iolaiid,  and  without  causing  any  injury 
or  abrasion  to  tbe  shores  at  their  extremities. 

The  wharf  and  nearly  all  the  buildings  bare  been  removed  during  tbe 
last  year,  for  reconstruction  at  the  works  for  tbe  protection  of  Long 
Inland  Head. 

No  appropriation  is  now  required  for  this  work. 

2.  Iher  Island. — The  three  sea-walls  are  generally  in  good  condition, 
giving  essential  protection  to  tbe  bluftsoftbe  island;  for  the  recon- 
struction, however,.of  a  portion  of  the  wall  of  the  north  head,  ae  was 
designed,  had  the  funds  on  hand  snfliced,  and  for  some  further  proti'c- ' 
tion  by  jettees  to  the  long  fanes  of  these  w«lls,  tbe  officer  in  charge  recom- 
mends an  appropriation  of  $18,000. 

3.  LovetPs  Island. — The  new  sea- wall  on  the  east  of  the  main  bluff,  or 
bill,  is  in  excellent  condition  in  all  paris,  asare  tbe  shores  at  its  ex- 
tremities. The  old  wall  at  Itam-Head  is  also  in  good  condition,  except 
at  its  west  extremity,  where  it  has  been  injured  by  storms  to  some  ex- 
tent. And  as  tbe  shoreline,  next  west,  immediately  adjacent,is  wearing 
away  rapidly,  the  officer  in  charge  recommends,  to  provide  as  securily 
against  this,  an  early  appropriation  of  8l5,(HM). 

(See  Appendix  U.) 

IMPROVEMEaT  OF   BIVEBS  AMD  IIABBOBS   IN   THE   STATES   OP  SIAWK. 
MEW  BAHPSHIBE,  AND  MA SSACHl" SETTS, 

Officer  ia  charge,  Lientenaut-Colonol  George  Thom,  Con>8  of  En- 
gineers, who  has  under  his  immediate  orders  Captain  W.  S.  Stanton  aud 
Lieutenant  J.  B.  Quinn,  Corps  of  Kngioeers. 

1.  Saint  Croix  Hirer,  abovethe  "  Ledge," Maine. — Forthe  improvement 
of  this  river  itwill  be  necessary  to  deepen  its  channel,  by  tbe  removal  of 
slabs,  edgings,  and  saw-dust,  which,  for  thirty  years  and  more,  have 
been  accumulating  in  large  quantities.  The  act  of  Congress,  approved 
March  2,  1867,  by  which  $15,000  was  appropriated  tor  tliiii  work,  con- 
tained a  proviso  requiring  tbe  cooperation  of  tbe  province  of  New 
Brnnswick  before  operations  should  be  commenced.  This  co-operation 
not  having  been  obtained  the  appropriation  has  reverted  to  the  Treasurj'. 
An  appropriation  of  $5U,000  on  the  part  of  the  United  States,  with  an 
equal  amount  on  tbe  part  of  tbe  province  of  Now  Brunswick,  will  bo  ^^ 
quired  to  accomplish  this  work,  of  which  amount  one-balf  could  be  profit- 
ably expended  during  the  next  fiscal  year. 

(See  Appendix  VI.) 

2.  Sarraguagus  River,  Maine. — Tbe  improvement  contemplated  for 
this  river  comprises  the  removal  of  a  large  quantity  of  ledges  and  bowl- 
ders from  its  channel,  between  its  month  at  Millbridge  and  tbe  bridge 
at  Cberrytieltl,  a  distance  of  about  seven  miles.  Of  these  there  were 
broken  np  and  removed  during  the  fiscal  year  ending  June  30, 18Ti, 
about  1,100  bowlders  of  various  sizes,  weighing  in  all  about  1,200  tons, 
and  a  ledge  at  the  "  falls"  about  1,01)0  tons.  Previous  to  Jnly  1, 1871, 
there  were  removed  about  250  bowlders,  weighing  in  ail  abont 550  tons; 
tbe  total  quantity  removed  being  about  2,750  tons. 

Amount  Appropriated  liy  net  of  March  ;!,  1871 *12,000  W 

Amniint  appropriated  by  iict  of  JuDelU,  li^i 10,000  d 
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AMut  BVBilsbls  Jnly  1,  1871 $10,095  61 

iMtitaxpeudnldnring  fiscal  year  ending  Jane 30,  18i2 8,335  ^ 

JiNuiC  iTailalile  Jnly  1,  1^72 11,760  36 

>'o  fortho'  RppropriatioD  is  reqaired. 
(SeeAppeDdixYS.) 

3.  ^KfliMm  River  and  SuUivan  Falls,  Maine. — Tbe  only  obstructions 
to  tbe  navigation  of  this  river  and  falls,  from  tbe  mouth  up  to  Franklin, 
a  distance  of  abont  nine  and  oue-hnlf  miles,  are  Hatter's  Bovk  and 
Ledge  in  the  falls,  and  the  foniidationa  of  several  bridge-piers  in  the 
river,  aboat  one  mile  above  the  falls.  Under  the  appropriation  of 
tlO,«00  made  by  act  of  March  :i,  1871,  about  300  cubic  yards  were 
biHMed  off  the  top  of  HHtcliei''s  Kock,  by  which  4  feet  more  water  were 
obtaineil  over  it,  iheivi  being  now  3J  feet  over  it  at  ordinary  low  water, 
and  11^  feet  at  high  water.  The  contemplated  work  remaining  to  be 
done  consists  in  tUe  removal  of  Hatcher'a  Kock  to  a  depth  of  9  feet  at 
mean  low  water,  the  removal  of  the  point  of  ledge  near  it  to  a  depth  of 
7  feet,  the  removal  of  two  bridge-piers,  and  placing  iron  spindles  on 
"Half-tide  Book  "and  "Low-water  Book,"  below  the  falls,  the  estimated 
cost  of  which  is  $25,000. 

Atumnl  of  IHnils  oil  band  Jaly  I,  1871 8i*,I73  03 

Amoaut  ex|ieni1eil  cl a riug  tbe  fiscal   jenr  eiidiug  June  '.W,  IttT'J 9,773  03 

imonnt  appropriutod  liy  act  of  June  10,  ls72 85,000  00 

Whieh  is  sufBi-ient  for  completing  all  the  improvements  contemplated. 
(Sm  Appendix  VS.) 

i.  rnion  Riter,  Maine. — The  improvement  of  this  river  consists  in 
the  removal  ol  a  large  quantity  of  slabs,  edgingo,  siiwdust,  and  bowlders, 
betuwQ  Ellsworth  (the  heiid  of  navigation)  and  Fnllerton'a  Point,  and 
of  several  sunken  ledges  and  very  large  bowlders  at  its  mouth.  A  coii- 
traet  was  made  for  opening  a  channel  of  150  feet  wide  through  these 
ob^tmclions  at  and  below  Ellsworth,  for  the  sum  of  $I^,<KH).  On  the 
'luthof  June,  1871,  this  channel  was  opened  to  a  width  of  about  100 
f«t,  and  about  forty  large  and  dangerous  sunken  bowlders  had  been 
removed  from  the  channel  of  the  river,  at  its  mouth  and  above.  Since 
thra,  the  channel  at  and  below  Ellsworth  has  been  opened  for  an 
addiUonat  width  of  50  feet;  a  large  quantity  of  slabs,  edgings,  and 
bowlders  has  been  removed  from  the  river  in  front  of  the  wharves  at 
EllHtorth,  and  more  than  SUO  tons  of  sunken  ledges  and  bowlders  have 
tmn  removed  from  the  clianuel  of  the  river,  at  its  mouth  and  above. 

Xhe  only  work  remaining  to  be  done  during  the  present  fiscal  year 
T3S  the  placing  of  an  iron  beacon  on  Fullerton's  Point,  for  which  the 
balance  on  hand  the  1st  of  July,  1872,  was  deemed  sufficient.  The 
beacon  was  completed  in  the  latter  part  of  August 

Anwat  available  July  1, 1871 f26, 186  OS 

AiKKial  eipcDded  during  the  fiscal  year  ending  June  30,  1872 25,576  56 

iMMlBfiilable  Jnly  1, 1H72 609  46 

So  farther  appropriatioib  is  required. 
(Ste  Appendix  V  4.) 

■>■  Penobicot  River,  Maine. — The  navigation  of  this  river  is  much  ob- 
•^wted  by  bars  and  sunken  rocks,  between  Itangor  and  Crosby's  Nar- 
ro'SiSbout  three  and  a  half  miles  below.  These  bars  are  chiefly  com- 
(•"•wlof  the  "waste"  from  the  saw-inills  at  Bangor  and  above,  and 
bave  been  accumulating  for  more  than  fli'ty  years.  The  sunken  rocks 
«?  all  in  the  harbor  of  Bangor,  and  are  known  as  "Independence 
Rock,"  "Steamboat  Wharf  r>edge,"  "Gulliver's  Bock,"  '-Green's  Pier 
wdge,"  and  others. 
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Tlie  work  (lone  up  to  the  lat  of  July,  1S71,  for  tlie  improvement  of 
thm  river,  consisted  in  tlie  removal  of  portioua  of  ludependeDcu  liock 
nnd  Steanilmtit  Wliarf  Led>;e,  in  nil  about  480  tons. 

DuriiJg  tbe  Useiil  year  ending  June  30,  1S72,  the  followiug  additional 
work  was  done,  viz: 

Under  a  eontnict  made  in  ^Iiiy,  1871,  all  tim  obstructiona  (with  the 
cxceixiou  of  the  ledges)  were  removed  fmni  tbe  channel  :il>ove  LowV 
Ledge  to  a  width  of  200  feet, down  to  tlio  natural  bed  of  tb§  river;  and  i 
some  progress  wnn  made,  under  the  same  contract,  in  the  excavation  of 
the  "Middle  Bar"  at  Severance  Point.  This  contract  also  provides  for 
the  removal  of  the  "Lower  Bar,"  near  Steam's  Mill,  and  that  all  the 
work  embraced  in  it  should  lie  done  on  or  before  tlie  ^(li  of  September. 
1872.    Oq  the  ledges  the  additional  work  is  as  follows,  viz : 

1.  Removal  from  Btenmlioat  wharf  Ledf^  nbont 600  tons. 

S.  RitmovBl  from  Ia<lepeDdence  Roclc,  about BUD  toiut 

3.  Gnlliver'H  Rock  eutirely  remiiveil,  uliout dO  lona. 

4.  Grcun's  pier  Ludgo  removut  to  livd  uf  rivur,  about IIS  tons. 

Remuvnl  dnriog  too  year,  total,  about 1,695  tous. 

Making  the  quantity  of  ledge  removed  np  to  July  1,  lS72,al>out  3,075 
tons,  or  about  1,000  cubic  yards;  leaving  yet  to  be  removed  about  530 
cubic  yards. 

A  eoutniet  has  been  made  for  completing  this  work,  under  the  appro- 
priation of  June  10, 1S72,  for  the  sum  of  $21,200.  The  balance  of  this 
appropriation  will  be  applied  to  the  still  further  enlargement  of  the 
channels  througli'the  bars  below  Bangor. 

The  ofBcer  in  charge  states  that  the  throwing  of  sawdust  into  the 
river  is  still  continued  to  a  very  great  extent,  and  to  the  great  detri- 
ment of  its  navigation,  and  suggests  as  a  means  of  arresting  this  evil 
the  withholiling  of  appropriations  for  the  improvement  of  the  river 
until  the  obstruction  of  its  navigation  in  this  manner  shall  be  prevented 
by  suitable  legislation. 

Balance  aviiilftble  July  1,  1871 $57,440  63 

AmoDDt  appropriatcA  by  act  uf  June  10, 1^3 .  40,  (HOW 

Amoant  expended  duriug  the  tiacal  year  eliding  Jnne  30,  liH-i 39,781  CD 

Amount  available  July  I,  l«7i ri7,659  W 

Amouut  required  foe  tbe  fiscal  year  ending  June  3D,  li^4 :W,  000  Oil 

In  the  estimate  for  rivers  and  harbors,  submitted  through  the  Treas- 
ury l!)epartment  in  September,  1872,  the  omission  of  the  officer  in  charge 
to  estimate  for  the  continuance  of  the  work  during  the  next  fiiM^il  year 
was  overl(M>ked.    It  is  now  Gubmitt(Hl. 

(See  Aptiendix  V  5.) 

6.  Kennebec  River,  Maine. — The  work  heretofore  done  for  the  improve- 
ment of  this  river  has  eoniprieed  the  straightening  and  deepening  of  its 
channel  by  dredging  through  the  several  shoals,  and  the  removal  of 
Dumerous  sunken  ledges  and  bowlders  betwe^i  Bichmomi  and  Augnsta. 
This  channel  is  made  100  feet  wide,  with  a  depth  of  10  feet  up  to  Gar- 
diner, thence  7  feet  to  Hallowell,  and  Oj  feet  to  Augusta,  at  low  tide  in 
the  lowest  stages  of  the  river. 

On  the  1st  of  July,  1871,  the  progress  made  in  this  work  was  as  fol- 
lows, viz: 

The  channel  was  excavated  to  tbe  refjnired  width  and  depth  at  Hinck- 
ley's Shoal,  (between  Gardiner  and  Hallowell;)  at  Britt's  and  Gage's 
Shoals,  (above  Hallowell ;]  and  at  Sbepard's  Point  Shoal  ntid  Hallovrell 
Shoal  (at  Augusta)  to  a  width  of  7't  feet;  and  a  large  number  of  hoirl- 
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litre  had  been  removed  from  the  bed  of  the  river  between  Uallowell 
udAa^iista.  During  the  fiscal  vear  ending  June  30, 1873,  tUe  channels 
It  Sliepanl'u  Point  Bhoal  and  Ilallowell  Sboal  weie  increased  to  the 
"idth  of  100  feet,  anti  several  very  large  bowlders  were  removed  from 
the  cliaiincU ;  tlie  Hnnken  mck  near  Nehnmkeg  island  was  blastetl  and 
remored  to  a  depth  of  over  12  feet  at  mean  low  water;  and  the  channel 
at  the  "  [Jpi>er  Sands  Bar"  (between  Richmond  aad  Gardiner)  was  ex- 
caviiied  to  a  width  of  100  i'eet  and  a  depth  of  10  ft-et  at  mean  low  water. 

lnMmDl  ivitlablo  Joly  1,1871 814.7W  OS 

Anwfliit  appropriated  by  acl  of  JoDe  10,  ItTTS 8,000  00 

Amnint  eiwDited  diiriNc  thAllscal  year  eniling  JaneSO,  ldT2 14,453  GO 

AoHHiiit  available  July  1,  1(<72 8,286  53 

Amoiint  mrnired  (for  completing  tbe  coiiteniplated  iinpruvcmeot  of  this 

rivfT)  duriDf;  fixcal  year  endin}{  Juno  30,  IH74 12,000  00 

{See  Ai>peDdix  V  6.) 

7.  "  Guf,**  opposite  Bath,  3laine. — The  improvements  made  at  and  iiear 
tbis  place,  np  to  the  Ist  of  July,  1872,  comprise — 

1.  The  removal  of  Boiler  Rock  to  a  depth  of  10  feet  at  mean  low  water, 
M  "'i  f»*t  at  mean  high  water. 

2.  The  removal  to  a  depth  of  9  feet,  at  mean  low  water,  of  the  ledge 
utendiug  from  Boiler  Rock  northward  toward  the  shore. 

3.  The  removal  of  two  wrecks  of  vessels,  Ijiug  in  mid-channel,  above 
ind  Dear  "  Upper  Hell-Gate." 

t  Dredging  a  channel  through  the  bar  next  above  "Upper  Hell- 
Gate,"  to  a  width  of  100  feet  and  a  depth  of  10  feet,  at  mean  low  water, 
or  l^  feet  at  mean  high  water. 

5.  A  partial  removal  of  the  projecting  points  of  the  ledge  on  the 
soDthsideof  the  river,  at  "Upper  Hell-Gate,"  the  object  being  to  enlarge 
the  water-way,  and  thereby  dhnioish  the  velocity  of  the  current. 

So  that  the  only  work  which  now  remains  to  be  done  is  to  complete 
the  removal  of  tbe  projecting  point  of  tbe  ledge  at  '*  the  Gate." 

tomtftvailableJnly  1,1371 |3,937  5:( 

iMnnicxpended  daring  ttie  fiscal  }-ear  ending  June  30, 1872 H87  2^ 

l«)»Bt«Taila,bleJQlyl,lS72 8,050  25 

So  farther  appropriation  is  regoired. 

(SeeAppendix  V7.) 

S.  Boyals  Rirer,  Maine. — The  improvement  of  this  river  consists  id 
the  ficavatioD  of  a  channel  at  "Gravel  Point  Bar,"  to  a  width  of  100 
to  aod  a  depth  of  5  feet  at  mean  low  water,  so  as  to  give  14J  feet  at 
ordinary  high  water  up  to  the  head  of  navigation  sit  the  wharves,  of 
TarmoDth ;  and  in  the  removal  of  several  ledges  which  obstruct  naviga- 
lioii  below  Yarmouth  about  one  and  a  half  miles. 

A  contract  was  made  in  May,  1871,  for  the  dredging  required  at 
"Gravel  Point  Bar,"  but  after  many  delays  and  very  unsatisfactory 
pvi^nsit,  the  contractor  abandoned  it  about  the  1st  of  November,  1871. 
^"roposals  werft  again  invited  for  the  work,  and  a  contract  made  in 
Jl»reh,  ]872,  for  completing  it  on  or  before  the  15th  of  Septeaiber,  1872. 
Ob  tbe  loth  of  Augnst  tbe  contract  was  satisfactorily  completed. 

i«wl  »r«ilaW«  Julv  1,  1871 |9,R1B  23 

J*»it  ippropriHteri  by  net  of  Jiiue  10,  1872 10,000  00 

^■orat  cipended  rfnring  tbe  tistal  year  ending  June  30, 1872 4,477  31 

**witBr«ilBble  July  1,1872 IS,»40  IK 

^0  farther  appropriation  is  required. 

[SeeAppendix  V  8.) 
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9.  Portland  Harbor,  Maine. — The  work  done  np  to  tlie  Ist  of  Ju)y, 
1872,  for  the  tinprovement  of  thia  harbor,  embraces: 

1.  The  unfluiahed  cappiog  of  the  breakwater,  completed  for  a  length 
«f  733J  feet ; 

2.  A  chaunel  dredged  through  the  "  Spit,"  opposite  the  Grand  Trnnk 
railway-wharves,  ao  as  to  be  100  feet  in  width  at  its  inner  end,  and  200 
feet  at  its  enter  end,  with  a  depth  of  20  feet  at  mean  low  water;  and 

3.  A  channel  exwivated  througb  the  "Middle  Ground  Bar^  to  a  width 
■of  500  feet,  and  a  depth  of  21J  teet  at  mean  low  water,  giving  a  depth 
of  at  feet  at  ordinary  high  water  into  the  inner  harbor  of  Portland. 

Of  thia  work  that  done  during  the  year  ending  Jnne  30, 1872,  conaists 
Id  the  enlargement  of  the  channel  turough  the  "Middle  Ground  Bar" 
for  a  width  of  200  feet. 

The  iinprovenients  still  to  he  made  in  this  harbor  and  "  Back  Bay" 
■oomprise  the  completion  of  the  breakwater,  and  the  widening  and 
■deepening  of  the  channel  in  "  Back  Bity,"  for  which  the  available  bal- 
ance of  the  nppropriiitiou  is  deemed  sufficient. 

Amount  arailatiln  Jaly  1,  1871 t39.'649  08 

Amount  aiipmpriatert  by  act  of  Juau  10,  1873 45,000  00 

Amount  expenduil  (InrliiK  tlie  fisciil  year  eudiog  Juno  30,  1872,  (includiuf; 

uutstaiidhijc  lUbilitiint) 3B,3n  31 

AmoDUt  avoilHlile  Juty  I,  1872 48,337  "4 

No  further  appropriation  is  recommcudod  to  be  made  at  present. 

(See  Appendix  V  9.) 

10.  Richmond  Island,  Maine. — The  improvement  contemplated  for  this 
.place,  and  tor  which  an  appropriation  has  been  made,  consists  in  the 
building  of  a  rubble-stone  hreakwater  along  the  aboal  which  connects 
this  island  with  the  mnin-land,  ao  as  to  form  a  good  harbor  of  refuge, 
with  safe  nnchonige  and  good  holding-ground  during  the  violent  atorras 
from  the  northward  and  eastward,  when  vessels  are  prevented  from 
■entering  the  harbor  of  Portland  and  other  ports  on  this  part  of  tlie 
coast.  The  engineer  in  charge  estimates  that  the  cost  of  a  suitable 
work  will  be  ftau.OOO, 

Amunnt  appropriated  by  act  of  Jiino  10,  1872 ^,OD0  00 

Addltiuiiui  niiiutint  reqiitrcd  fur  completing  thn  mirk,  all  of  nliicb  could 

bepTufitalily  ttxpnudedduriU);  the  tiscnl  year  ending  Jnne  30, 1H74 fiO.OOO  00 

(See  Appendix  V  10.) 

11.  Saco  Rirei;  Maine. — The  work  done  np  to  the  1st  of  July,  1871, 
-consisted  in  the  partial  completion  of  the  brenkwitter  at  the  month  of 
the  river,  to  a  length  of  ■i,2j0  fewt,  in  which  72,7C6^j°J'6  tons  of  atone 
liad  been  placed ;  also  in  the  removal  of  the  ledges  which  obstructed 
the  channel  near  the  Little  Islands,  above  "the  Narrows."  During 
the  fiscal  year  ending  June  30,  1872,  the  following  additional  work  was 
done,  viz:' 

1.  There  were  placed  apon  the  breakwater  4.008^^^  tons  of  stone, 
making  altogether  on  tho  work  7<I,77'l}YiH  ^^^^  '^^  atone,  or  S.^,087/aVA 
net  tons. 

2.  A  large  iron  beacon  waa  placed  upon  the  foot  of  Cow  Island  Ledge. 

3.  A  channel  was  dreilged  through  the  bars  belhw  the  wharves  of  Snro 
and  Biddefurd,  to  n  wi<lth  of  about  50  feet,  and  to  a  depth  of  5  feet 
below  mean  low  water  in  the  lowest  atugea  of  the  river,  giving  about  14 
feet  up  to  these  wharves. 

The  work  remaining  to  be  done  for  the  completion  of  thecontein- 
plated  improvements  in  the  river  ia  as  follows :  the  repair  of  the  pier 
at  "the  Narrows,"  building  a  stone  pier  on  Jordan'a  Point,  and  iiu- 
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proTJBir  the  outer  end  of  the  breakwater ;  and  for  doiog  this  the  avail- 

lUcTands  are  sufficient. 

iBwunt  aT»ilable  Jnlv  1, 18T1 811,910  92 

AD«iili^)pn>iiTiaIed'by  act  uf  Jqdb  10,  1H73. 15,000  00 

.(wiBBt  eipeiided  ilnring  tinea]  year  endiog  Jane  30,  ISJi 11,071  39 

.^BcaiitivwlaltLe  JdIj  1,  IH78 15,St9  53 

Xorartber  appropriation  ia  required. 

(See  Aiipeodix  V  11.) 

12.  Kenndtunk  River,  Maine.  —  The  improvement  of  this  river  em- 
braces the  extension  and  repair  of  the  two  stoue  piers  at  its  mouth, 
audtbe  repair  of  the-Oovernnient  wharf  near  itR  luuuth.  On  the  1st  of 
July.  1871,  the  exteusioc  of  the  eastern  pier  had  been  completed  for  a 
length  of  lUS  feet,  and  some  repairs  had  beeii  made  upon  the  old  pier 
ibdf  and  upon  the  Government  wharf.  Since  then  the  extension  of  the 
vealem  pier  has  been  completed  for  a  length  of  lGf>^  feet,  and  both  of 
the  old  piers,  as  well  as  the  Government  wharf,  have  been  repaired  to 
tbe  extent  considered  necessary. 

Imogot  available  Jnly  1,1871 fr>,008  M 

lnKiDiit  expended  daring  thu  fiscal  year  endiDg  Jane  30, 1S72 4,666  77 

AnmontaTiiilablo  July  1,1872 3)2  07 

Xo  further  approprintion  is  required. 

(9ee  Appendix  V  12.) 

13.  Wella  Harbor,  Maine. — About  forty  years  ago,  a  pier  made  of  crib- 
work,  aud  ballasted  with  stone,  was  built  at  the  mouth  of  this  hartwr 
for  Ibe  purpose  of  straightening  aud  deepening  the  channel  over  the 
bar.  This  pier  now  requires  repairs,  for  which  an  appropriation  was 
mullein  the  act  approved  Jnne  10,  1872,  amounting  to-$o,OUU. 

So  further  appropriation  is  required, 
(See  Appendixes  V  13  and  V  2«.) 

U.  Oodueo  River,  New  Hampshire. — The  improvement  of  this  river, 
■it,  contemplated,  cousists  in  opening  a  channel  through  the  ledges  and 
tlioals  np  to  the  wharves  of  Dover,  so  as  to  have  a  depth  of  4  feet  at 
nean  low  water,  or  lOJ  feet  at  ordinary  high  water,  in  low  stages  of 
il»  river. 

Doting  the  fiscal  year  ending  June  30, 1872,  a  channel  was  excavated 
j|jr  ooiitract  through  the  ledge  at  the  "  Lower  Narrows,"  to  a  width  of 
'^  feet,  and  a  depth  of  4  feet  at  mean  low  water;  aud  all  the  sunken 
rott»  were  removed  from  the  river  between  the  "  Upper  Narrows"  and 
DoFCT  Point,  five  miles  below  Dover. 

■taBonl »vai]»blc  July  1, 1871 : |9,S74  3.1 

AttMut  appropriated  by  act  of  Juno  10, 1872 10,000  00 

lAMDDt  i!i|iriiile<liluriiigtlscal  year  endiag  Jane  30, 1873 B,93ti  03 

inKWiitarailaUB  July  1, 1872 10,936  30 

ABoant  required  for  tbu  fiscal  year  ending  Jnne  30,  lt}T4,(fftr  coDipletiuu 

»f  the  work) 22,000  00 

See  Apiwudix  V  14.) 

\^  Merriniae  River,  Massachusetts.  —  The  improvements  originally 
plwiiwl  for  this  river  were : 

1.  The  removal  of  obstructions  at  the  Upper  and  Lower  Falls,  above 
finrtiill,  Massachusetts 

-  The  removal  of  "  Gangeway  Eocks,"  "  the  Boilers,"  and  the  wreck 
*'f  a nal- vessel  in  the  harbor  of  Newbnryport,  Massachusetts. 

Wthese  works,  there  were  completed  on  July  1, 1871,  the  removal  of 
(Ta cubic  yards  of  material  from  the  channel  at  the  Lower  Falls,  above 
Uarerliill ;  and  the  removal  of  the  wreck,  and  of  main  Gangeway  Rock, 
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and  tlie  partial  removal  of  North  Gnngewny  Hock,  in  tbe  barbor  of 
Ncwburyport.  Tliis  work  extintisted  tbe  approjiriation  made  by  act  of 
July  II,  J870.  Tlie  subsequent  appropriiitioiia,  made  by  acta  ol'  Manh 
3, 1871,  and  June  10,  1872,  were  by  those  acts  required  to  ',ie  applied  to 
tbe  im|iroveuii^nt  of  tbe  livcr  above  Haverbill ;  aud  nnder  a  contract 
made  May  31,  1871,  2, UK)  cubic  yards  of  material  were  removed  from 
the  channel  at  the  Lower  Falls.  This,  together  with  that  ]trevioosIy  done, 
comprises  about  oiic-balf  tbe  work  contemplated  on  these  falls. 
AmoDnt  uvailablo  July  1,  leTltfoc  tlie  river  above  Haverhill,  Musaoclin- 

MUa 8Ki,00;lfi« 

ADiouut  Bppropi'iuted  by  act  of  Jniie  10,  1872 2&,000  Ol» 

Amount,  exiieiiilHcl  iliiriug  the  fiscal  yeiiTfudiiig  June 30, 1H7S 2A,!>K  64 

Aniuunt  avuilablo  July  1,IS78 2r.,4(f?  OS 

AmuunI  reriuirMi  for  Hiicnl  rtur  endiDg  Jane  :iO,  m74 57.000  (W 

Of  wbicll  tUurt*  in  rvqiiirnl  fur  Nuwburypurt  Harbor 22.0110  00 

And  for  the  river  aliovo  Hnvcrhlll a.'J.OOO  OO 

(See  Appendixes  V  15  and  V  28.) 

10.  Gloucester  Harbor^  MassachnsetU. — An  appropriation  of  *10,00it 
was  made  by  act  of  June  10,  1872,  for  removing  rocks  in  this  harbor, 
which  is  in  be  applied  to  tbe  removal  entire  of  Clam  liock.  Pinnacle 
Bocks,  the  rock  off  J.  Friend's  wbarf,  and  the  rock  oflf  Pew'a  wharf,  and 
to  the  removal  of  about  375  cubic  yards  of  bowlders  from  Babsoii's 
Ledge.  A  contract  lias  been  made  for  this  work,  to  be  finished  io 
December  next. 

No  further  appropriation  is  askod  for. 

(See  Apiwndix  V  10.) 

17.  lio»ton  Harbor,  MasBochmeiU. — ^Tlie  several  works  now  in  progress 
for  tbe  preservation  and  improvement  of  this  harlior  are : 

1.  The  sea-wall  for  the  protection  nnd  preservation  of  Point  Allerton; 

2.  The  sea-wall  for  tbe  preservation  and  protection  of  Oallnp'ri  Island; 

3.  The  sea-wall  for  the  preservation  aud  pi-otection  of  Long  Island 
Head; 

4.  The  removal  of  a  part  of  Kelly's  Ledge ;  and 

5.  E.\cavating  the  channel  through  the  Upper  Middle  Bar,  to  a  width 
of  (H>0  feet,  and  a  depth  of  23  feet  iit  mean  low  wat*r. 

The  progress  made  upon  these  works  during  the  fiscal  year  ending 
June  30, 1872,  was  as  follows,  viz : 

1.  Sea-wall  on  Point  Allerton. — Granite  facing,  with  concrete  founda- 
tion and  backing,  an  average  of  211)  liuear  feet  laid ;  granite  copiug,  439 
linear  feet  laid;  leaving,  in  onler  to  complete  tbe  wall  to  its  contem- 
plated length  of  1,2,'tti  feet,  541  liuear  feet  of  wall  to  be  built,  about  5,100 
cubic  j'ards  of  back  tilling  nnd  grading,  and  2,050  square  yards  of  paviiJt; 
to  be  laid. 

2.  Sea-icall  on  OaUttp''8  liland. — One  thousand  one  hundred  and  forty 
square  yards  of  granite  paving  laid ;  51  cubic  yards  of  dry  wall  built, 
to  concrete  the  eastern  end  of  tbe  sea-wall  with  the  hank  in  its  retir; 
and  about  300  cabic  yarils  of  back  filling  placed.  The  sea-wall  has 
thereby  been  completed  to  its  contemplated  length  of  1,745  feet,  the 
only  work  remaining  to  be  done  being  about  5,000  cubic  yards  of  gra<'' 
ing  on  the  blufi'in  its  rear. 

3.  Sea-wall  on  Long  Island  Head. — Five  hundreil  and  twenty-two  and 
seven-tenths  linear  feet  of  granite  facing  (including  concrete  foundation 
and  bai;king)  have  been  built;  822^'^  linear  feet  of  copiug  laid  ;  aboat 
2,500  cubic  yards  of  l»ack  filling  placet).  In  order  to  complete  this  sea- 
wall to  its  contemplated  length  of  2,100  feet,  there  remain  843J  line"'' 
feet  of  wall  (iucliiding  facing,  copiug,  concrete  foundation,  audbackiug) 
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tobebailt;  nhoat  5,40U  cnbic  janls  of  back  filling  and  grading;  to  be 
dose;  3,460  square  yards  of  granite  paring  to  be  laid,  and  5U  cubic 
yaidi  of  dry  wall  to  be  bnilt. 

i.  RtmoTttl  of  Kellg'g  Ledge. — Tliis  ledge  was  removed  in  1870,  to  a 
gHwral  depth  of  23  feet  below  mean  low  water,  leaving  only  a  few  pro- 
jecting points  still  to  be  removed.  * 

5.  Dredging  on  Upper  Middle  Bar.— Ou  the  lat  of  July,  1871,  26,120 
cnliic  yards  were  excavated  by  contract ;  ou  the  Ist  of  July,  1872, 20,.'^ 
CDhie  yards  additional  bad  been  excavated,  whereby  one  "  cut"  40  feet 
in  Tidth  has  been  excavated  through  the  whole  length  of  the  bar, 
fw  a  distance  of  1,800  feet,  and  a  second  "cut"  has  been  completed 
for  a  length  of  1,041)  feet.  To  complete  this  channel  to  the  contem- 
plated width  of  600  feet  will  require  about  230,000  cubic  yards  addi- 
tional dredging. 

Under  the  appropriation  of  June  10, 1S72,  proposals  have  been  invited 
for  extending  the  sea-wall  ou  Point  Allertou  225  feet,  and  that  on  Long 
Inland  Head  275  feet,  and  for  dredging  on  the  Upper  Middle  Bar ;  and 
contracts  were  made  in  August  for  the  extension  of  the  sea-walls. 

For  the  completion  of  all  the  works,  to  the  extent  contemplated,  it  is 
estimated  that  there  will  be  required  the  additional  sum  of  $205,000. 

liuHintonliaDdJQiv  1,1871 $78,fH4  17 

ImoDut  BppropriiitKil  by  Hot  of  Jane  10,  187^ lli.OUO  00 

AmunDt  eipeniltMl  ilnririi;  tli«  fiiical  year  entliug  Jaue  30, 1473 !7,9J3  7S 

AnwDat  avBtlalile  July  1,  l(!7a 75,710  41 

ADHiant  required  for  fiscal  year  ending  JiiDe  30,  1^74 175,000  00 

(See  Appendix  V  17.) 

18,  Buxbury  Harbor,  MaMOchmetts. — The  improvement  contemplated 
for  this  harbor  embraces  the  enlarging  of  Miles  Ohauuel  to  a  width  of 
:S0  feet  with  a  depth  of  8  feet  at  mean  low  water,  as  well  as  some 
work  for  the  preservation  of  Dnxbury  Sencli,  tlie  neck  of  land  by 
which  this  harbor  is  sheltered.    The  estimated  cost  of  this  work  is 

.iBiDiat  ipproprlated  by  act  of  June  10,  1672. ?IO,000  00 

UititiouJ  lUDouDl  leiiuired  for  its  coiuplvttou 10,000  00 

Tbe  amount  now  available  for  this  work  will  be  applied  to  the  im- 
imvemeDt  of  Mites  Channel,  the  work  to  be  done  by  contract,  for 
vbich  proi)osals  have  been  inviteAl. 

(SteApiteadixes  V  18  aud  V  29.) 

19.  Plymouth  Harbor,  Massachusetta. — The  plan  adopted  for  tbe  prcser- 
titttnof  this  harbor  consists  in  the  construction  of  brush  bnlk-head  and 
jettw,  which  are  built  of  frame-work,  filled  with  brush  and  ballasted 
with  stone;  together  with  stone  bulk-heads  in  places  where  most  ex- 
posed to  tlie  action  of  the  sea.  This  work  seems  to  check  the  motion  of 
tbe  vaves and  sand,  and  to  form  a  new  bank,  which  is  eventually  en- 
W^  and  strengthened  by  planting  beach-grass  npou  it.  Thus  far  it 
bHbeen  attended  with  very  satisfactory  results  in  this  harbor.  During 
'^p38t  year  the  following  work  was  done,  viz:  641^  linear  feet  of 
'dull  balk-head  and  Jettees  were  built  by  contract ;  2,0liS  tons  of  stone 
■fKloniished  and  placed  upon  the  stone  bulk-head,  by  contract;  aud 
^lUanve  repairs  wero  madu  npou  the  brush  bulk-head  and  jettees  along 
•lie  bach,  and  beach-grass  planted  in  places  where  most  necessary. 

im«it  iTailnble  Jnly  1, 1871 *H,906  51 

'i'Wat  jpproprintoil  by  act  of  Jane  10,  ld7i 2,1)00  00 

'^'i^nl  expended  daring  the  fincal  year  coding  J nue  30,  ISiZ (5,141  83 

*"««iot«iil«WoJuly  l,lS7-i a.ii61  68 

^-Mint  Kqnirart  fur  Ibe  fiiuuil  year  cndinf;  June  30, 1BT4 3,UU0  00 

(See  Appendix  V  19.) 
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20.  WeUfleet  Harbor,  Mas»ackusetta.  —  Under  the  appropriation  of 
t5,000  made  by  act  of  Juoe  10,  L872,  for  reinoviog  tho  rocks  at  the 
entrance  of  t\m  harbor,  the  following  rocks  are  to  be  removed : 

" Channel  Bovk,"  "Lobster  Rock,"  "Lumpfish  Bock,"  " Mayo'a Eock," 
and  "  Bay  Kock."  A  contract  haa  been  made  for  doiug  the  work  for  the 
sum  of  $3,000. 

No  further  appropriation  is  required. 

(See  Appendixes  V  '20  and  V  30.) 

21.  Provineetoien  Harbor,  Ma«Kacliiuett*. — Tbe  work  done  dnring  tbe 
past  year  consists  in  tlie  repairs  where  most  needed,  on  the  balk-bend 
and  jettees  on  Beach  Point;  iu  extending  the  stone  bulk-bead  on  Lt>iig 
Point  Beach ;  in  the  building  of  a  new  Bnbstantial  dike  at  Abel  Uill, 
across  the  bead  of  Laneey's  Harbor ;  aud  in  elaborate  current  obser\'a- 
tions  iu  the  inner  harbor  and  a  reanrvey  of  other  part«  of  the  harbor. 

Amonnt  available  Jnly  1,1871 J9,029  3; 

Aaiount  appropriated  by  act  uf  June  10,  ISia 5,000  01' 

Amoniit  expended  (111 rill;;  tlie  fiitcal  year  euding  Juue  30,  I«72 fl,044  Bi 

AmuuiitavuilalileJuty  1,  1872 5,'J«4  « 

A  111  onnt  required  fur  tbe  litical  ycur  ending  June  30,  IHT4 10,(IUU  0I> 

(See  Appendix  V.  21.) 

22.  Hyannis  Harbor,  Maaaachmctls, — The  work  of  rebuilding  the 
breakwater  was  carried  on  during  the  past  year.  This  bretkwateris 
1,170  feet  in  length,  of  which  there  had  been  rebuilt  on  tbe  lat  of  July, 
1871,  G05  linear  feet,  and  1T5  feet  of  the  foundation  built  up,  ready  for 
the  top  wall.  In  tbe  month  of  September,  250  linear  feet  additional 
were  com pletetl  by  contract,  leaving  225  linear  feet  of  tbe  wall  atill  to  be 
rebuilt.  The  cost  of  its  completion,  as  estimated  by  the  engineer  in 
charge,  will  be  410,000,  which  amouut  could  bo  profitably  expended 
during  the  uest  flacal  year. 

Amount  available  July  1.  1871.... *. $9,9ai  50 

AiDonnt  eipendud  during  tlie  lisc&l  year  endinir  June  30,  ldT3,  leaving  n« 

balance  on  hand 9,903  50 

AmoDUt  TC<]iiiTed  fur  the  Gucal  year  ending  June  :)0,  ltJ74 10,000  00 

(See  Appendi.\  V  23.) 

23.  Wareham  Harhor,  Massachmetta.  —  A  survey  of  this  harbor  made 
in  October,  1871,  "with  a  view  to  dredging  the  same  and  fitting  it  fbr 
a  harbor  of  refuge,"  showed  the  existence  of  two  bars  in  Wareham 
Biver,  and  a  Rimken  ledge  and  bowlder  in  Weweantit  Eiver,  whicli, 
uuitiug  with  Wareham  River,  is  a  continuation  of  tbe  harbor  of  Ware- 
ham. 

Lient  en  ant-Col  on  el  George  Tbom,  Corps  of  Engineers,  the  engineer 
in  charge  of  tbe  survej-,  recommends — 
Iflt.  That  B  channel  lie  excavated  across  Qnabanfili  hai  to  a  ivirlth  nf  ^TiO 

fi;ct,  and  a  ileptli  of  9  feet  at  mean  low  water,  tliLToby  giving  I'i^^  feet  nt 

ordinary  bigh  water,  at  on  eHtimoted  enst  of JIS,  TiCT  "V 

'iA,  That  the  {irenent  cliunitel  lieluiv  tbu  Frunconia  Iioii-Works  be  widened  * 

atiddeep«d  I«  the  same  ile]ith,  nt  nn  eatiniHtcd  cost  of '20,3?^  I"' 

:ld.  The  removal  of  a  Bunki'n  bowlder  and  ledge  ft-om  the  channel  of 

Weweantit  Kiver,  at  an  eBtimntpd  coat  of 3,O0(l  i"i 

Add  for  engineering;  and  contingencies - 3, 04H  IMl 

Total  eslliiialed  coiit  of  improvemt-'nt.. 45,000  0" 

AiiiirtUlt  nppropriated  by  net  June  10,  1^72 - ?10,000  (W 

Amount  requited  for  the  liacal  year  ending  Jitna  til),  m74 -■  ..       15,000  M 

The  improvements  herein  recommended  would  enable  vesHela  drawing 
13  feet  water  to  ascend  to  tlie  wharves  at  Wnrehain  at  high  tide. 

(See  Appendixes  V  23  and  V  31.) 
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ti.  Taunton  Biver^  Maaaachusetts. — The  improvement  of  tliiH  river, 
Dofin  progress,  consists  in  the  exuHvalion  of  n  cbunnel  to  a  widcb  of 
Rtffft,  and  a  depth  of  4j  feet  at  meao  low  water,  (or  0  feet  at  mean 
ti^  water,)  throagh  the  several  skoals  wbich  oliatruct  its  navigation 
bftveen  Digliton  aad  Weir  village,  a  distance  of  about  six  miles. 

Tbe  appropriations  heretofore  miide  liave  been  applied  to  improving 
the  locality  known  as  "  The  Needles,"  formerly  the  most  dangei  oas  and 
diffiealt  part  of  the  river  to  navigate.  Here  the  channel  was  completed 
JD  Soreniber  last  to  the  contemplated  width  and  depth,  and  is  now  safe 
and  nnobstructed  for  navigation. 

Additional  aiuonnt  required  to  complete  the  proposed  improvement 
of  the  river,  t3ii,00(>,  of  which  9:JU,UU0  could  be  profitably  ex[>euded 
thereon  during  the  fiscal  year  ending  June  30,  1874. 

Jlnonnt  iviilablfi  July  1,  1F!71 819,302  00 

AnminUppropriated  l>y  act  of  June  10,  1872 10,000  00 

AmaaDtexiwrxteftilariiiK  lineal  vcareudjiig  June  30,  IS72 ig,89i  00 

inouiit  available  July  1,  lrt72 10,000  00 

Inioaat  rninired  fur  fiscal  year  eudJDx  June  30,  Vili -20,000  00 

(See  Appendix  Y  ^.) 

2j.  Edgartotcn  Harbor,  Matmchuaetts. — A  sarvey  of  this  liarltor  was 
made  in  April  last,  in  compliance  with  a  resolution  of  tliti  House  of 
Bfpresentatives  of  April  7,  187!^,  "  with  a  view  to  dredging  and  im- 
proving the  aame,  so  as  to  afl'ord  greater  prot^^tion  and  facilities  to 
commerce."  This  survey  showeti  that  the  southern  channel  through 
Cotamy  Beach  had  been  closed  during  a  violent  gale  about  two  years 
■ince,  thereby  the  tidal  currents  have  been  stopped,  much  to  the  injury 
of  the  harbor.  Lieutenant-Colonel  Tliom,  the  engineer  in  charge  of  this 
uirvey,recommended  that  a  channel  should  be  opene<l  through  CotAiny 
Beach,  with  a  view  to  restoring  the  former  regimen  of  the  currenti<,  and 
be  considers  that  the  most  feasible  and  desirable  channel  is  that  which 
Tonld  guide  the  tidal  currents  in  the  shortest  and  most  direct  course 
tnm  Cotamy  Ponit  to  the  ocean.  The  cost  of  this  channel,  excavated 
toavidtb  of  150  feet  and  a  depth  of  1  feet  at  mean  low  water,  ho  esti- 
natc«  at  $22,000. 
iMNBt  appn^rlalcd  by  act  of  June  10,  ISTS (20,000  00 

^0  appropriation  for  the  next  fiscal  year  is  recommended. 

(Sw  Appendixes  V  25  and  V  32.) 

IMPROVEMENT  OP  RIVERS  O  OREGON. 

Officer  in  charge,  Major  Henry  M.  Robert,  Corps  of  Engineers. 

1.  LoK^r  Willamette  River,  Oregon. — Dredging  has  been  curried  ou 
■luring  the  |Mist  fiscal  year  at  Swan  Island  Bar,  and  at  the  bar  at  tb& 
»outii  of  the  river,  with  the  old  dredge-boiit  belonging  to  the  city  of 
P"rtland,  removing  27,258  cubic  yards,  ot  u  cost  of  $47,05  per  cubic 
J»nl.  Many  large  trees  and  8timi])S  were  removed  from  the  bed  of  the 
•i^nnel,  *)n;e  of  which  requin'd  the  employment  of  a  diver  for  their 
Mhjval,  The  hara  were  dredged  to  a  dejtth  of  15  feet,  and  the  work 
ofdrtdging  n  channel  17  feet  deep  over  Swan  Island  Bar  was  resumed. 
Tlo^nahled  all  vessels,  which  could  get  over  tho  bar  at  Saint  Helen's,. 
■otheColumbia  River,  to  reach  Portland. 

W  wiiitei-'s  high  water  caused  a  large  deposit  in  and  above  the  cut 
i"S«an  Island,  the  npiier  part  of  the  bar  having  been  raised  abont  one 
f"!!-  This  adds  17,000  cubic  yards  of  mi)t4>rial  to  former  estimates  for 
the  nraipletion  of  the  17-root  cut,  which  will  altogether  i-equire  the  re- 
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moval  of  25,000  cubic  yards  of  mnterial,  and  may  be  completed  tUis 
present  tiscal  year. 

"With  the  nppropriatioQ  of  $50,000  made  for  this  work  June  10, 1872, 
itis  propo»ed  to  coutiaue  the  dred^in^  witU  the  old  dred^-boat  and 
apparatus  borrowed  from  the  city  of  Pui-tland,  and  to  build  a  powerfal 
steam  dredge  and  scows. 

AmoantaTililttbloJulTl.lWl |17,S70  20 

Amoant  appropriatMlJime  10,1872 50,000  00 

Amount  expeoded  dnriug  the  Bscal  rear  culinicJaDe  30,1873 14, 115  40 

Amount  available  July  1,  1878 53,BH  HO 

Amount  required  for  luteal  year  eDdiag  Juae  ^i  1^4 30,1X)0  OD 

Which  it  is  recommended  be  appropriated  for  the  "improvement  of  tfae 
Willamette  and  Columbia  Kivera,  from  Portland,  Oregon,  to  the  sea," 
80  as  to  include  Snint  Helen's  Bar,  iu  tbe  Columbia  River. 
(See  Appendix  W  1.) 

2.  Upper  WUlametle  River,  Oregon. — A  "Long's"  scraper  was  con- 
structed and  used  on  two  bars  with  great  advantage.  A  SDag-lioat 
was  built,  with  which  many  of  tbe  most  daageroas  snags  between  OrcKon 
City  and  Eota  (three  miles  above  Salem)  were  removed,  when  the  high 
water  stopped  work. 

A  contraet  for  building  2,100  linear  feet  of  dams  has  been  entered 
into,  the  dams  to  be  built  by  October  31, 1872. 

The  operations  during  the  present  fiscal  year  will  compriso  building 
the  wing-dams  referred  to,  nnd  clearing  the  river  of  snags,  and  using 
the  scraper  where  needed. 

Araornt  available  July  1,  1871 816,000  00 

Amount  expeniled  diiriofc  the  fiscal  year  enilini;  June  iW,  lF!-2 7,746  ^ 

Amonut  available  July  1,  lUTi f,a*!lil 

Amount  Ttqnired  for  tbe  tiitciit  yiiar  endjuj;  Juuo  r.0,  lf74 3.000  00 

(See  Apiieudix  W  2.) 

3.  Umpqun  Etrcr,  Oregon. — The  appropriation  of  822,500  for  tbe  im- 
provement of  this  river  was  available  July  1,  lti71.  One  tbousiind  nine 
hundred  and  eighteen  cubic  yards  of  rock  were  removed,  at  flfteeo 
difteretit  points  on  the  river,  between  Bosebiirg  and  Scotlsbnrg,  » 
distAnce  of  one  hundred  and  twenty  miles,  and  a  dam,  which  obstructed 
the  channel, 'cut  away. 

The  current  of  the  river  is  so  rapid  that,  with  all  this  improvement  to 
the  channel,  it  cannot  be  navipfatcd  proKtaWy,  owing  to  direct  competi- 
tion n-ith  the  Oregon  and  California  Kailroad.  No  further  work  is  then^- 
fore  rccommeuded. 

Amouut  available  July  1,  1871 |23,500  00 

Amount  iuTlcitvil,  deposit  of  a  bidller Ill  110 

Amonut  expended  during  tlscnl  year  ending  Juuu  30,  IB7S 17,9A'j  11 

Bala  n  CD  available 4,6d5  8» 

Ko  further  appropriation  required. 

(See  Appendix  W  3.) 

4.  Surteg  of  St.  Helenas  Bar,  Columbia  River. — This  sun'ey  was  made 
to  determine  the  amount  of  work  which  would  bo  reqaired  to  oi>en  a 
channel  through  this  bar,  which  of  late  yearti  has  proved  very  trouble- 
some to  the  navigation  of  the  ("olumbia  Uiver  by  the  large  vessels  seek- 
ing the  port  of  Portland,  Oregon.  The  survey  was  made  Iwforo  the 
spring  freshet,  and  showed  a  channel  of  400  I'oet  width,  carrying  10  feet 
of  water  at  lowest  stage,  or  one  foot  greater  than  reported  Inat  snmmer. 
Five  weeks'  work  of  the  dredger  would  probably  deepen  the  channel 
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to  18  feet  depth.  The  bar  is  likely  to  reqnire  some  dredging  every 
jar. 
So  separate  appropriation  is  asked  for  this  improvement,  as  provisioD 
Arthe  work  has  been  previonsly  recommended  to  be  made,  nader  the 
kad  of  "  Improvement  of  the  Lower  Willamette  and  Columbia  Rivers 
from  Portland,  Oregon,  to  the  sea." 
(See  Appendixes  W  4  and  W  9.) 

EXAMUfATIOnS  AND  SURVEYS  FOB  rMPBOVEMENT. 

Major  Robert  is  charged  with  the  following,  directed  to  be  made  by 
iheactofJaDe  10, 1872: 
I.  At  Saint  Helen's  Bar,  Colambia  River,  Oregon. 
3.  At  Port  Orford,  Oregon. 

IIAIIBOB  OF  BAN  DIEOO,  -  CALIFORNIA. 

Limtciiant-Colonel  B.  S.  Alexander,  Corps  of  Engineers,  having  called 
ibe  attention  of  thisofiiee  to  the  probable  filliug  upof  the  upper  portion 
<if  this  harbor,  he  ^as  instructed  to  direct  such  observations  to  be  made 
»  might  be  ueccssary  to  determine  the  extent  of  this  filliug  and  the 
probable  cause  thereof. 

He  reports  as  the  result  of  this  examiuatiou  that  no  iDJurious  changes 
have  taken  place  iu  the  cliantiel  of  the  upper  part  of  the  harbor  since 
the  sorvey  exhibited  in  the  Ooast-Survey  chart  of  ISTtO. 

(See  Appendix  X.) 

U1£EAK\TATEB  AT  ■\VIL5IIKGTON,  (.'ALIFOBNIA. 
Officer  in  charge.  Major  G.  H.  Mendell,  Corps  of  Engineers. 
Iq  Jaly,  1871,  abont  1,400,000  feet  of  timber  ^ere  bought  for  the 
bnakvater.  In  Angust »  contract  was  made  for  tlie  construction  of  the 
int  Bectiou,  ^,700  feet  in  length.  The  contractor  commenced  work  in 
the  early  part  of  October,  and  abandoned  it  on  the  (ith  December,  hav- 
ing tniitt  415  feet.  The  vork  was  resumed  in  May  w-ith  hired  labor,  and 
by  the  close  of  June  six  steam  ]iile-driverH  were  employed.  This  force 
l»S«impIeted,on  30th  June,  415  feet  of  the  work,  and  two-thirds  of  the 
woik  Lecessary  to  complete  000  feet  more. 

Tlievork  laid  out  for  the  season  is  about  4,100  feet,  which  will  reach  a 
p«Bt  2.000  feet  from  Dead  Man's  Island.  This  portion  of  the  break- 
TUer,  L',000  feet  in  length,  it  is  intended  to  build  of  stone  alone. 

1>  Janaar}'  over  a  million  feet  of  timber  were  bought  for  the  second 
-««tioQ  of  the  work. 

AaMDlof  appropriatioaavaiUble  ou  Julv  1,  1H71 |199,  IID  45 

iwBBl  rf  appropriation  made  June  10,1672 75,000  00 

Aaeont  eipendf^  in  fiscal  year  ending  Jnne  ^0,  1873 138,648  98 

W»»»i™iahleJnly  1,1973 145,461  47 

^■NBt  iHloired  for  the  fiKol  yenr  ending  Jo ac  30,1874 IfiO.OOO  00 

^ich  will  complete  the  work;  unless  unusual  and  unforeseen  diffi- 
''Wis  occur. 
<Sw  Appendix  X.) 

EXAMINATIONS  AND  SURVEYS  FOB  13IPB0TEUENT. 

^r  Hendell  is  charged  with  the  following,  directed  to  be  made  by 
CifMof  JanelO,  1872: 
'■  At  Estero  Bay,  San  Luis  Obispo  Couuty, -California. 
~  Of  the  harbor  of  San  Diego,  California. 

^^  ,,,_KibyGoOgk' 
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niPBOVBMEHT    AHD    CAKE    OP    PUBLIC    BUILDINGS  AKD  GROUNDS  IS 
THE  DISTRICT  OF  COLUMBIA. 

Officer  in  cliarge,  Major  O.  E,  Babcock,  Corps  of  Engineers. 

The  condition  of  the  public  reservations  in  the  city,  and  a  detailed 
statement  of  the  improvements  made  on  them  during  the  fiscal  year 
jnst  closed,  will  be  found  in  the  report  of  the  officer  lu  charge.  (Ap- 
pendix Y.) 

Attention  is  invited  to  bis  letter  of  May  H,  1872,  in  answer  to  a  reso- 
lution of  the  House  of  Kcpresentatives  calling  for  a  list  of  public  res- 
cn'ations  in  the  city,  their  area,  and  a  detailed  statement  of  the  amonnt 
necessary  to  improve  part  of  them.     (Appendix  T  1.) 

Those  amounts  are  embodied  in  the  estimates  for  the  fiscal  year  end- 
ing June  30,  1874,  and,  if  adopted,  will  complete  the  improvemeii( 
{excejjt  fencing)  of  the  entire  line  of  Government  reservation  from  the 
Capitol  to  the  Executive  Mansion,  thus  connecting  them  by  a  park  which 
would  be  an  ornament  to  the  city. 

It  will  be  seen  that  the  total  area  of  the  public  reservations  in  the 
city  amoants  to  340  acres,  1,489  square  feet,  much  of  which  is  vacant 
and  unimproved. 

The  officer  in  charge  suggests  that  those  reservations  on  the  avemics 
which  are  being  gmded  and  parked  by  Ibe  city  should  bo  first  im- 
proved, and  in  a  manner  suitable  to  the  improvements  now  being  made 
by  the  city. 

During  the  lust  fiscal  year  there  have  been  laid  over  40,000  square  feel 
of  sod,  11,738  feet  of  iron  pipe,  nearly  lour  miles  of  drain-tile,  19,'2i^'> 
feet  of  stone  flagging,  1,000  feet  of  curb,  4,142  sqnare  yards  asphalt 
walks,  1,100  square  yards  of  brick  pavement,  over  3,000  square  yardsof 
gravel  walks  made,  and  over  26,000  cubic  yards  of  earth  removed. 

The  estimates  for  the  fiscal  year  ending  June  30, 1874,  are  as  follows 

For  iiDprovcuicnt  and  care  of  public  buildincs  and  crauiid» $430,^3  DO 

Fdt  conipenention  to  penwiiiH  cuiployrd  oil  aDi!  aronod  tbe  iiiiblic  biiildiugs 

and  groiindH 47,824  Cfl 

Tolal <6e.377W 

(See  Appendixes  Y  and  Y"  1.) 

WASHINGTON   AQUEDUCT. 

Officer  in  charge.  Major  (ieorge  H.  Elliot,  Corps  of  Engineers,  nntil 
the  13th  of  October,  1871,  and  since  then  Miijor  O.  E.  Babcock,  Corps  of 
Engineers. 

The  dam  at  (treat  Falls  reniaius  iu  gotxl  condition.  During  the  low 
water  of  the  past  summer,  the  balance  of  the  appropriation  for  removing 
obstructions  above  the  dam  was  nearly  expended. 

During  the  months  of  June  and  July  it  was  necessary,  iu  consequence 
of  low  water,  to  bnild  t«mporary  dams  in  the  Maryland  channel,  above 
Conn's  Island.  As  these  temporary  dams  will  probably  be  washed 
away  during  the  winter  freshets,  it  is  recommended  that  the  stone  dam 
be  constructed  entirely  across  the  river  to  the  Virginia  shore. 

Cabin  John  Bridge  and  Qriffilh  Park  Bridge. — The  appropriation  of 
$10,000  for  completing  coping  and  iron  railing  was  expcndetl  in  the  por- 
chase  of  stone. 

The  plan  adopted  for  completing  these  bridges  consists  of  coping  and 
I>nnipets  of  solid  cnt-stono  masonry.  The  work  is  under  contract,  and 
the  pi-OKcnt  appropriation  is  sufBcicnt  to  finish  Caluu  John  and  to  pur- 
chase a  part  of  the  coping  for  <.Triftlth  Park  Bridge. 
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TlK  iDDoels  on  tlie  line  of  the  conduit  reinaia  in  good  condition. 

Ifc  receiFingreserroir. — The  balance  of  the  appropriation  available 
fur  Ibis  reserToir  is  to  be  expended  in  constrnctiag  wiag-walls  at  the 
had  or  the  connecting  conduit.  Bnt  it  cannot  be  expended  nntil  the 
TODpletion  and  fllling  of  the  distributing  reservoir. 

Tlie  iittribittingretierroir. — The  influent  and  effluent  gate-houses  have 
Wafiuished;  also  the  stair-irell  house.  The  central  gati-honse  is  partly 
liailt.  aod  the  n'ork  is  progressing.  The  slope  wall  for  tlte  protection  qf 
llie  Tuterior  facings  is  nearly  done.  A  cast-iron  pipe,  4  feet  in  diameter, 
Id  be  laid  from  the  central  gatehouse  to  the  effluent  gatu-houae  has  been 
cODtnicted  for  and  partly  finished. 

Tke  bigh-Berrice  reservoir  in  Oeorgctoirn  has  been  completed  by  the 
(iHi^rnctioii  and  erection  of  an  ornamental  iron  cornice,  extending  en- 
rirely  aronnd  the  domical  arch  covering  tlie  reservoir.  On  the  High 
>[rrrt  <iud  Itoad  street  fronts  an  ornamental  wronght-irou  fence  has  been 
rrccted.  The  District  of  Columbia  SG-iuch  main  has  been  laid  from  the 
•iislrihuting- reservoir  to  iho  intersection  of  L  street  with  New  Jersey 
3;eDHf.  The  30  inch  main  of  the  District  of  Columbia  is  laid  complete 
itom  the  tcrmiuus  of  the  aC-incb  main  to  the  iuterseetion  of  Musaacbu- 
■•■tliiand  New  Jersey  aveuucs,  and  is  there  connected  with  the  United 
Stales  311  inch  main. 

The  District  20-ineh  main  i.s  being  laid  in  Xorth  D  sti'eet  on  Capitol 
Hill. 

Entiinates  of  the  umonnts  required  for  the  next  fiscal  gear. 

i  or  tinithin;;  tbewooileu  fence  at  the  dbtribiittnif-reservtiir $1,500  OO 

ri<riIwflliD)crarthegnte-kceii«r 3,500  00 

i'TcomplflinB stone  briilpes. 8,600  00 

t''<[nim|ilttin;;  tile  niacailaniiziug  of  tlio  Mnduit-roail 16,000  00 

r.:fMijineeting.  main  ten  auce.  andgeoernl  repairs iri.OOO  00 

rirtnntinaiDi;  the  caC-H Cone  dam  atross  tlqe  Virginia  ubaiiDel  of  the  Poto- 

uutUiter 100,000  00 

Appnprutcd  for  the  fliK*!  year  ending  Jnlrlilf^S flU,  19S  00 

):kpni<lrddnringthi>vear 77,*96  40 

^''^uiiiiDg  OD  band  Jolyl,  ie:2 ae,699  60 

^  Appendix  Y.) 

SI'EVEY  OF  KOETHEEX   AND  NOETHWESTEHN  LAKES. 

ildiri-r  ill  charge,  Major  C.  B.  Comstock,  Corps  of  Engineers,  who  has 
under  his  immediate  orders  the  following  officers  of  the  Corps  of  Engi- 
iiwni:  Captains  W.  E.  Livermore  and  A.  N.  Lee,  and  Lieutenants  Ed- 
■ard  Magiiire  and  C.  F.  Powell,  and  civil  assistants  J.  E.  Mayer,  O.  B. 
Wheeler,  A.  O.  Lamson,  E.  S.  Wheeler,  G.  Y.  Wisner,  A.  B.  Flint,  G. 
A-Marr.  L.  Foote,  Henry  Custer,  and  F.  M.  Towar. 

I'ngrtw  of  the  work  from  October  1, 1871,  to  July  1, 1872.— Parties 
'te  leealleil  from  the  field  at  or  soon  after  the  date  up  to  which  the 
■M  aoDoal  report  of  operations  was  brought,  October  4,  1871,  and,  as 
■t>«  appToprintion  was  nearly  exhausted,  Ueld-operations  were  not  re- 
'"^«l  until  the  new  appropriation  was  available,  oti  the  1st  of  July 
Iwt. 
-V  tei«ir\'cy  of  the  harbor  of  Siuiduskv,  and  a  i-eeonnoissance  for  a  tri- 


'ocibtion  from  Milwaukee  to  Chicago,  comprised  nearly  all  the  field- 
"ort  hetweca  the  dates  mentioned. 

J"  the  (ifiicG,  daring  that  time,  the  work  of  the  shore  parties  the  pre- 
"iliij  Kommer  was  computed  and  plotted,  covering  a  developed  sbore- 
"■■'•  HI  hiindre<I  and  six  miles  in  length. 
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Tbe  loiigitade  work  by  telegraph  between  Detroit.  Saint  Paul,  and 
Da  Luth  was  reduced. 

Chronograph  sheets  were  rend  oft',  and  clock  errors  and  rates  ileter- 
mined  for  the  telegraphic  longttnde  work  between  Detroit  and  BattU 
Monntflin  and  Austin,  Nevada. 

Keduetion  of  latitude  work  and  longitude  work  by  powder-flaslies  id 
Lake  Superior  has  been  nearly  completed. 

Final  charts  of  Isle  Boyale,  Saint  Clair  Biver,  and  No.  1,  of  Ijake 
Superior,  have  been  completed  for  the  engraver. 

The  <iue8tiou  of  tides  in  Lake  Michigan  bos  been  re-examined,  aod 
Colonel  Graham's  results  confirmed. 

Amuant  expcnileil  iluring  flscal  yenr  ISTl-TS |17i>.  "W  mi 

AiuoDQt  HVftiloble  for  tiscul  year  ending  Juno  30,  INTK 175,0(Kl  W 

Amount  retiuimd  for  Hurvey  of  northeru  and  nortliirestern  Inken  fur  flscal 

year  endinfc  Jane  30,  1HT4 ;  contiunalion  of  survey  of  Lakes  Ontario  aod 

MichigHii,  and  Detroit  River,  connectiuf;  Lakes  Mirliifjau,  Huron,  and 

Brie,  and  conatniction  of  maps,  nnd  miscellaucons 'J34,(IU0  !>■> 

Halaiicc  on  Jiiun  3(),  1873,  if  any,  to  l>e  re.appropriaCcd. 

Estimate  of  fiin^H  to  Jtc  apjnopriatctJ  for  the  xurveij  of  Uie  northern  and 
nortlMextern  lakes,  for  the  fiscal  year  rnding  June  3(t,  1S74. 

Znte  Ontario. — To  continue  triaugulation,  topography,  and 
hydrography,  and  construct  the  mnps.  Two  steamers, 
two  triaugulation  parties,  and  four  shore  parties $100,  <H)U  in) 

Lale  Michigan. — To  complete  triangidatioii  and  line  of  azi- 
muths, and  to  make  the  map.  Four  triangulation  parties 
and  one  steamer GO.  0(iO  im 

For  determination  uf  imints  connecting  Lakes  Michigan, 
Huron,  and  Erie,  and  for  construction  of  map.  Three 
astronomical  parties ;(0, 000  llH 

Detroit  Eirer. — For  survey  from  Luke  Saint  Clair  to  Lake 
Erie,  and  to  constract  map.  One  triaugulation  and  one 
shore  party 10,0(Ml  IHI 

MUcellaneom. — Meteorological  observationsand  reductions, 
$3,000.  Traus[iortation  of  parties,  quarters  and  fuel  for 
officers,  85,000.  Ottite-reut-,  fuel,  stationery  and  instru- 
ments, 85,000.    Contingencies,  10  per  cent.,  ii'21,.'ttK> 3i,  ;JO0  (H) 

Total 234, 300  00 

(See  Apponilix  Z.) 

SUKVr.YS    AND    E.XAMINATIOXS    WITH    THK     VIEW    TO    THY. 
IMl'KOVEMEKT    OF    RIVEHS    AKD    HARBORS. 

For  continuing  these  examinations  and  surveys,  and  to  provide  for  con- 
tiugenciea  of  works  of  river  and  harbor  improvement  during  the  fiacri 
year  ending  .lunc  30, 1S74,  an  apj>roi)riation  should  be  made  of  tSOOiOOO. 

UKCOSSOISSANCES  AKD  EXl'LOBATIOSS. 

The  officers  of  the  Corps  of  >;iigiueers  on  detached  duty  at  the  head- 
quarters of  general  officers  commanding  divisions  and  departments 
have  been  engaged  during  tbe  past  year  in  preparing  sacb  maps  aa<l 
sketches  and  making  such  surveys  and  reconiKHSsances  as  were  reqniml 
by  their  respective  commanding  officers. 

L..,„„,  Google 
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Ibjor  J.  W.  Barlow,  on  duty  with  tlie  Lieutenat-General  of  tlie  Army, 
¥wmptoyed  during  July,  August,  ami  a  part  of  September  of  1871, 
ipoa  a  reconnoi^ganee  in  Hie  valley  of  tiie  Upper  Yelloip^lone  Rieer,  a 
ipeeial  report  of  which  appears  in  Eiecntive  Docnment  No.  60,  Forty- 
SMond  Congress,  necoud  session. 

Captain  W.  A.  Jones,  oq  duty  with  the  commanding  general  Depart- 
EDent  of  the  Flatt«,  made  »  survey  and  exploration  in  the  Uintah  Mountains 
of  i'tak,  daring  June,  July,  and  August  of  1871,  a  report  of  which  is 
append^.  A  proposed  expedition  into  Nortbern  Wyoming  by  the  same 
officer  was  suspended  ou  accouut  of  tbe  great  difficulty  of  supplying 
transportation.     (See  Appendix  AA.) 

First  Lieutenant  E,  II,  Bnfl'uer,  on  duty  with  the  commanding  gen- 
<Tal  Department  of  the  Missouri,  in  addition  to  his  regular  dnties  as 
engineer  uBicer,  submitted  a  report  on  the  determination  of  tlie  differ- 
ence of  longitude  between  tbe  observatory  of  the  lake  survey  at  Detroit 
and  the  observatory  at  Forb  Leavenworth,  Kansas.  The  results  of  his 
obKrvations  are  appended.    (See  Appendix  BB.) 

BXl'LOttATIONS  IS  NEVADA,  UTAH,  AND  ARIZONA. 

Officer  in  charge,  First  Lieutenant  George  M,  Wheeler,  Corps  of  Engi- 
aeeni,  having  ander  his  orders  Lieutenant  Lock  wood,  Gori)S  of  Engineers, 
and  Lienteuaot  Lyle,  Second  Artillery,  in  tbe  exploration  of  1871,  and 
LieatenantsHozienndMarstaalliCorpsof  Engineers,  in  field-work  of  1872. 

At  the  commencement  of  the  fiscal  year  the  expedition  for  1871  was 
in  rendezvous- camp,  near  Belmont,  Nevada,  Examinations  by  the  dif- 
ferent jKirties  were  continued  over  extensive  areas  in  Nevada,  Oali- 
foTDta,  Utah,  and  Arizona,  terminating  early  in  December  at  Tucson, 
.Vtizona,  at  which  point  tbe  expedition  was  disbanded. 

Tie  party  retained  for  the  office  labors  proceeded  via  San  Francisco 
tu  WaidiiDgton,  D.  0.,  to  complete  tbe  maps  and  other  data  necessary 
toeihibit  tbe  results  of  tbe  expedition,  altbougb  many  of  the  records 
lod  collect ioDS  did  not  reach  Washington  until  late  in  May.  A  pre- 
liDinary  map  of  the  area  snrveyed,  and  a  report  explaining  tbe  main  feat- 
Biuof  the  results,  and  showing  the  progress  of  tbe  work  planned  for 
tiMieison,  were  submitted  in  March,  and  have  been  published  by  Con- 

PVL 

TW  preparation  of  the  more  elaborate  report  and  maps,  with  the 
MOBpanying  papers  on  geology,  mineralogy,  and  natural  history,  was 
fouiaaed  un  til  the  passage  of  the  requisite  appropriation  enabled  Lieu- 
tcuDt  Wheeler  to  resume  field-work. 

.^  present  season's  operations  will  extend  over  portions  of  Utah, 
Xnada,  and  Arizona,  and  in  addition  will  comprise  the  carefol  estab- 
tuiuwDt  of  a  aeries  of  astronomical  positions,  which  will  foroi  a  stand- 
ud  line  of  reference. 

UtiitenaDt  Wheeler  submits  an  estimate  for  continning  the  explora- 
tw  of  190,000, 

'^  Appendix  DD.) 

^llaUMICAL  EXPLOBATION  OK  THE  FORTIETH  PARALLEL   FROM  THE 
nux  !(ETADA  TO  THE  EASTERN  SLOPE    OF  THE   ROCKY   HOCNT- 


Vr.Ctemice  King,  United  States  civil  engineer,  in  charge. 
Tkgeoloncal  and  topographicalexplorationofthe  territory  between 
fwSHTTa  Nevada  and  the  Kocky  Mountains  has  been  eontiuned.    Since 
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my  last  report  volume  v,  Botauy,  lias  been  published,  and  partiallj'  dis- 
tributed.   A  tliird  volume  is  in  press. 

The  present  season's  work  coniprebeuds  the  completiou  of  field-work 
of  the  geolo^eal  exploration  of  the  fortieth  pjirallet,  and  an  illustrative 
series  of  studies  of  the  geology  and  topography  of  the  extinct  volcaDoes, 
and  some  further  studies  in  glncial  action.  It  19  estimated  that  all  the 
fteld-work  can  be  completed  in  the  latter  ]>art  of  October,  and  Mr.  King 
has  been  authorized  upon  its  completion  to  resume  offlce-work  in  the 
preparation  of  accumulated  results. 


For  continuing  surveys  for  the  defense  of  the  coast,  military  surveyn 
and  reconnoissaiiees  in  the  interior,  and  geographical  and  geological  ex- 
plorations, au  appropriation  of  $200,000  will  be  required. 

HUBDIViSION    AND    SALE  OP  A  PORTION  OF  THE  FORT  GRATIOT  3IILI- 
TABY  EESEBVATION. 

The  sale  of  the  furtlier  subdivision  of  a  portion  of  this  reservation 
began  ou  the  8th  of  August,  as  advertised,  and  continued  until  nil  tbe 
lots  offered  were  sold,  the  aggregate  amount  realized  being  $.58,433.91, 
which,  added  to  the  amount  $41,524,  realized  at  the  preceding  sale, 
gives  a  total  of  $99,957.01  as  the  proceeds  of  the  two  sales. 

A  small  part  of  that  portion  of  tbe  reservation  set  apart  for  sale  still 
remains  unsold,  awaiting  action  by  Congress,  relative  to  change  of 
boundaries  of  the  park  granted  to  tbe  city ;  also  action  of  the  city  an- 
thorities  of  Port  Huron,  concerning  change  of  location  of  cemetery. 

An  appropriation  of  $2,0UO  was  made  June  10, 18T2,  under  which  it  is 
intended  to  properly  lay  out  tbe  streets  and  lots. 

Atnonnt  (ivnilablo  July  1, 1871 5)59  5-" 

ApproprJiitiuD  of  Jnne  10,  1H72 9, 000  OU 

3, 5r>9  5S 
Espeiide.1  to  Juno  :tO,  18T3 491  iW 

Amount  av.iilable  July  1.  l.^^Ti 2,0ftT  fc- 

SUTROTUNNEL  COMMISSIOU. 

The  Sutro-tunnel  commission  completed  their  labors  and  made  tbeir 
report  in  the  early  part  of  last  winter.  The  report  was  duly  snbmitteti 
to  von,  with  my  remarks,  ou  the  4th  of  January,  1872. 

(See  Appendix  KE.) 

MISCELLANEOL'S. 

The  maps  of  the  Atlanta  campaign,  prepared  by  Colonel  Edward 
Eager,  late  United  States  Volunteers,  have  been  completed. 

My  attention  having  been  attracted  to  certain  omissions  in  published 
reports  and  maps  of  explorations,  chiefly  respecting  the  exploration, 
survey,  and  opening  of  important  routes  of  Communication  by  Captain 
Mnrcy  and  Lieutenant  Simpsou,  in  1849,  and  by  Captain  Simpson  in 
1859,  tbe  flrst  being  the  route  alongthe  South  Fork  of  the  Canadiitn,  be- 
tween Fort  Smith  and  the  Eio  Grande,  and  the  second  tbe  "ovorlan'I 
stage  route,''  across  the  Great  Basin  of  Utah,  I  submit  herewith  s 
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coanoDDicatiou  upon  the  subject  from  Colonel  J.  H,  Simpaon,  Corps  of 

Enpneers. 
;See  Appendix  FF.) 

OFFICE  OF  THE  CHIEF  OP  ENGINEERS. 

Id  the  labors  of  the  Office  I  was  assisted  on  the  30th  of  June  by  tlie 
folloiruig  officers  in  charge  of  the  several  divisions : 

FiEST  AND  SECo:!<D  DIVISIONS. — ForUficaUotu,  hattalion  and  depots, 
laxdii,  armaments,  personnel,  d-c,  Major  T.  L.  Casey. 

TniED  DIVISION. — Birer  and  harbor  improvements,  d'c.  Major  J.  ti. 
Parke. 

Fourth  and  ptftu  divisions. — Property  accounts,  estimates,  funds, 
"vrrey  of  the  laleti,  eiplorationn,  maps,  instruments,  d:c.,  Lieutenant- 
Colonel  J.  G.  Foster. 

Daring  a  portion  of  the  year  the  fourth  and  fifth  divisions  were  iu 
rharge  of  )f  ajor  J.  B.  Wheeler. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier- General,  Chief  of  Engineers, 
Commanding  Corps  of  Engineers. 
Hon,  Wj[.  W.  Belknap, 

Secretars  of  War. 
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APPENDIX  A. 

ASJTAL  KEPORT  OP  MAJOR  D.  C.  HOUSTOS,  OORPS  OF 
ESGISEERS,  FOB  THE  FISCAL  YEAll  ENDING  JUNE  30, 
1872. 

United  States  Engineer  Office, 

Chicago,  HUnoin,  Septetiiber  2,  1872. 
GB5EBA.L  :  I  have  tUe  lionor  to  transmit  aunual  reports  for  the  works 
in  my  charge  for  the  year  ending  June  SO,  1872. 
Terr  reBpectfuUv,  your  obedient  servant, 

D.  C.  HOUSTON, 
Major  of  Engineer M,  United  States  Army. 
Brigadier- General  A.  A.  Hl'mpiibbys, 

Chief  of  Engineers,  United  Staten  A nny,  Waxbinglon,  1>.  C. 


IMPROVEMEST  OF  DU  LUTH  llAKBOH,  MISKESOTA. 

The  appropriatiou  of  $60,000,  by  the  net  of  Congress  of  March  3, 1871, 
has  been  applied  to  the  extension  and  repatrsof  the  breakwater  built  by 
the  railroad  company.  The  total  extension  is  400  feet,  making  the  total 
length  of  the  breakwater  950  feet,  affording  n  good  protection  to  the 
raiboadHlocks,  Captain  A.  M.  Miller,  Corps  of  Engineers,  assii^tant  in 
(large  of  the  work,  reports  as  follows : 

The  oU  portion  of  tbe  breakwater,  that  built  by  the  THilroul  coiupaoy,  was  foDod  to 
btliiTtrybad  condition,  requiring  conaideralilK  rejiairs.  A  protection  to  tbe  ex- 
I>Nid  n  Dortli  side  kbh  conslTncted  by  boltinc  on,  vertically,  oak  piles  capped  with 
<ak  tiabiT  12  by  6  incbea.  Tbia  proteotiou  coaVd  not  be  put  on  a  portion  of  the  work 
BCU  lit  (bore,  owing  to  its  weak  and  battered  condition.  Tbis  part  of  the  work  was 
]>vl<rlcd  by  a  faeavy  riprapping  of  large  stone,  whicb  was  fonnd  to  be  a  thorongh 
f*>tcawD  against  the  ice  and  storms  of  last  winter.  It  was  found  that  great  difficnUy 
*M  ■(tTitb  In  keeping  the  stone  ballast  In  the  superstructure.  This  was  accom- 
plilbi',  boweTBT,  by  laying  and  bolting  13  by  12  inch  timber,  six  inches  apart,  ovei 
ikttgpofthe  work. 

DnriDg  the  working  season,  the  canal  through  Minnesota  Point,  which 
^oA  ia  carried  ou  by  the  city  of  Da  Luth,  has  been  enlarged  nearly  to 
tkt  aidth  proposed,  viz,  250  feet,  and  of  snflicient  depth  to  allow  ves- 
wbofall  classes  to  pass  through.  The  dike  from  Minnesota  Point  to 
^a  Point,  which  was  designed  to  prevent  the  diversion  of  the  waters 
■f  the  Saint  Lonis  River  through  canal,  by  which  the  scour  at  Snpe  - 
liwntry  would  be  reduced,  has  not  yet  been  completed.  The  cbarac- 
'ttif  the  bottom  was  unfavorable  to  the  construction  of  the  work  on 
thejka  adopted,  and  aeveral  breaks  occurred  after  the  spring  freshets. 
IVtthave  been  partially  repaired.  Dnring  the  season  a  csrefnl  series 
o' otservatJons  have  been  made  upon  the  currents  and  water-levels  at 
tbecanal  enti}',  the  month  of  the  Saint  Lonis  and  Nemndji  Rivers,  and 
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iQ  the  lake  at  Dii  Lutli,  for  the  purpose  of  nscertaining  all  the  facts  bear 
iiig  OD  the  question  of  harbor  improvements  at  the  head  of  Lake  Suiw- 
rior.  The  canal  at  Du  Luth  was  made  t\v  that  f.ity,  and,  at  the  instance 
of  the  Government,  an  iujimction  was  issued  prohibiting  work  on  the 
canal,  in  the  spring  of  1871,  based  upon  the  ground  that  such  a  can»1 
would  interfere  with  the  improvements  of  the  "entry"  to  Superior  Bay, 
which  were  being  carried  on  by  the  Govfritment  of  the  United  States. 
This  injunction  was  afterwanl  dissolved,  on  the  condition  of  constructing 
a  dike  as  above  mentioned.  The  effect  of  the  canal  would  be  to  divert 
the  water-discharge  from  the  Saint  Louis  River  from  the  natural  outlet, 
and  thus  diminish  the  scour  of  the  current  at  that  point,  by  which  the 
existing  channel  was  maiotaiued,  and  upon  which  the  GoverunieDt  de- 
pended to  scour  out  the  channel  between  the  piers  when  they  should  be 
extended  over  the  bar  forming  the  obstruction  at  the  mouth  at  Supe- 
rior Bay.  From  the  published  correspondence  (see  Senate  Doc.  Ko-  60, 
Forty-second  Congress,  second  session)  it  appears  that  the  object  of 
the  Government  was  to  prevent  any  action  which  might  interfere  with 
the  prosecution  of  the  work  at  the  "entry."  If  it  should  afterward  ap- 
pear, by  actual  observation,  that  no  serious  injury  to  the  "entry"  woultl 
result  from  the  canal,  there  would  be  uo  necessity  for  further  interfer- 
cuce.  The  result  of  the  examinations  which  were  made  iu  July  ami 
August,  1871,  showed  that  iio  injury  had  occurred  to  the  "entry,"  and 
the  observatioiiH  on  currents  at  the  canal  and  entry,  and  Saint  Louis 
and  Ncmadji  Uivers,  showed  conclusively  that  at  the  then  stage  of  water 
in  the  river,  it  was  impossible  that  the  canal  could  have  any  injurious 
effect,  the  current  at  both  poiuts  depending  principally  on  the  varia- 
tions in  the  lake-level,  and  changing  constantly  in  direction  and  veloc- 
ity. It  has  been  reported  that  almost  immediately  after  the  cutting  of 
the  canal,  a  remarkable  shoaling  occurred  at  the  entry,  which  was 
ascribed  to  the  effect  of  the  canal ;  but  this  report  is  accompanied  by  the 
statement  that "  no  storm  occurred  in  those  three  days  to  assist  in 
shoaling  the  water."  This  is  reported  by  a  resident  of  Superior  City,  in 
a  letter  dated  June  2tt,  1871.  Captain  A.  M.  Miller,  of  the  Corps  of 
Engineers,  re|)orted  to  me,  iu  a  letter  of  the  Same  date,  as  follows: 
"  There  have  been  no  storms  to  raise  the  bar,  or  freshets  to  bring  down 
material  for  a  deposit."  Sow,  if  there  was  neither  a  de^rasit  from  the 
river  nor  a  storm  to  affect  the  bar,  I  do  not  see  where  the  material  which 
was  necessary  to  cause  shoal  water  could  have  come  from.  The  canal 
could  not  have  brought  the  material  to  the  entry.  If  there  had  been  a 
storm  to  affect  the  bar  at  the  time  referred  to,  it  would  have  been  proiwr 
to  have  inferred  that  the  strength  of  the  cun-eiit  at  the  entry  had  been 
so  reduced  by  the  diversion  of  water  to  the  canal  thatit  wasiiisufBcieut 
to  counteract  the  eflect  of  the  storm.  If  there  was  no  sedinieat  depos- 
ited from  the  river,  and  no  action  of  the  waves  to  attect  the  'Iwttom, 
there  could  have  been  uo  shoaling  unless  by  an  upheaval  of  the  bottom, 
which  could  hardly  have  been  caused  by  the  canal. 

Finding  by  our  surveys  that  no  shoaling  had  occurred,  and  beinfr 
satisfied  that  none  would  occur  during  the  low-water  season  wbicli 
could  be  ascribe<l  to  the  canal,  and  knowing  at  the  same  time  that 
when  the  piers  were  extended  out  over  the  bar  iiitfl  ileep  water,  tlie 
action  of  the  waves  and  lake-currents  In  forming  bars  would  be  to  a 
great  extent  arrested,  I  recommended  a  postponement  of  the  constrnc- 
tion  of  the  dike  until  after  the  spring  freshets  of  the  present  sensou, 
feeling  that  in  a  single  season  very  little,  if  any,  injury  wonid  occnr  at 
the  entry,  and  that  we  might  find  the  dike  unnecessary.  A  great  in- 
convenience anil  expense  would  thus  be  avoided,  and  the  wishes  of  "H 
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[urties  gratified.  A  study  of  the  subject,  based  on  personal  exnraina- 
lioMHad  careful  observntions,  made  coatiiiuouBly  since  June,  IS72,  has 
fofllinned  tliis  view,  and  at)  tlie  HUbject  lias  given  rise  to  extensive  cor- 
respondeuce  and  criticism,  I  take  this  occasion  to  explain  more  fully 
ibaa  heretofore  tlie  reason  for  this  opinion.  I  would  Urst  state  that 
in  the  fill!  of  1870,  and  in  the  spriny'of  1871, 1  expressed  very  stroutC 
ofiioions  as  to  the  injurious  efi'cets  of  the  canal  upon  the  entry,  based 
opOD  the  information  at  that  time  in  my  possession.  The  plan  of  im- 
proviDg  the  entry  by  constructing  parallel  piers  and  confining  the 
eorrrat,  looked  to  the  scour  of  the  Saint  Ix)ui8  lliver  to  clear  out  the 
ch»Doel,  aud  the  natural  channel  depended,  and  would  depend,  almost 
rntirely  on  this  sconr,  until  the  improvements  were  advanced  nearly  to 
t'ompletion. 

At  the  time  the  canal  \ras  commenced,  nod  in  the  spring  of  1$71, 
tbe  entry-channel  was  practically  in  its  natural  state,  and  depended 
<Hi  tbe  scour  of  tlie  current.  The  bar  was  well  in  advance  of  the  piers, 
aiul  Ratiject  to  tbe  inlluence  of  storms.  If  the  current  at  that  time 
liad  been  sufficiently  reduced  by  the  canal,  and  a  series  of  northeast 
Ktorms  occurred,  as  frequently  happens,  there  was  every  reason  to  be- 
lieve that  serions  injury  would  occur  to  the  entry.  This  combiuation  of 
tirtuiDStances  did  not  take  place. 

The  work  ou  the  canal  was  not  pushed  as  rapidly  as  was  possible,  and 
Ihe  current  at  the  entry  was  sufficient  to  maintain  the  depth  on  the  bar. 
The  piers  at  the  entry  were  being  pushed  forward,  so  tliat  it  was  prob- 
able lliat  they  would  be  in  12  feet  of  watei'by  tbe  close  of  the  season. 
The  bar  at  the  mouth  of  Superior  Bay  is  composed  of  sand  and  gravel, 
aud  iu  formation  is  due  solely  to  the  action  of  the  lake.  The  material 
hroDpbt  down  by  the  current,  mainly  from  the  Nemadji  Eiver,  is  not 
fitnud  on  the  bar.  It  is  carried  out  by  the  current  and  diffused  by  the 
wtion  of  the  waves.  Tbe  natural  channel  over  the  bar  is  produced  and 
mainUined  by  the  current. 

Sow,  the  effect  of  storms  is  to  form  a  continuous  beach.  The  waves 
^r  ap  the  material  composing  the  bottom  to  a  certain  deptli,  and, 
■hen  they  strike  the  shore  obliquely,  a  littoral  current  is  produeetl, 
vhirfa  carries  the  sand  aud  gravel  along  the  shore,  and  deposits  it  in 
'nTialt^t  where  there  is  not  sufficient  current  to  move  iL  If  tbe  mouth 
"rfi  river  or  harbor  is  met  with  where  there  is  a  strong  ebb-cnrrent, 
ihiinaterial  is  carried  out  and  deposited  iu  the  lake  as  soon  as  the  ve- 
■"■■ily  is  sufficiently  reduced, -forming  the  bar. 

There  is  a  certain  depth  beyond  whicli  waves  cease  to  disturb  the 
Inturai,  which  nuiy  be  assumed  practically  at  18  or  20  feet.  If  piers 
» (tie  mouth  of  the  harbor  are  extended  out  to  this  depth,  the  action  of 
►tiirms  in  forming  a  bar  is  stopped,  and  if  a  channel  is  excavated  to  the 
"uw  depth  below  the  action  of  the  waves,  there  is  nothing  to  fill  it  up 
••irtptthc  deposits  brought  down  by  the  river.  Hence,  having  once 
ti«wd  a  harbor  entrance  satisfying  the  above  condition,  a  river-current, 
*''^*nally  wUeu  loaded  with  sediment,  becomes  an  injury,  and  we  find 
thitibe  finest  untnral  harbors  arc  not  the  mouths  of  rivers,  hut  bays, 
'^iKinths  of  which  are  scoured  by  tidal  flow. 

la  case  the  prevailing  storms  are  oblique  to  the  direction  of  the  shore, 
xid  :b  one  direction,  there  will  be  an  accretion  on  one  side  of  the  harbor 
■liTh  renders  it  necessary  to  extend  the  piers  from  time  to  time.  The 
""Khfaat  storms  at  Superior  are  almost  directly  on  shore,  and  I  nntici- 
Itk  that  tbe  accretion  will  be  slow,  na  compared  with  many  points. 
In  rapport  of  the  foregoing  views  I  quote  from  Mr,  David  Stevenson, 

.oogk 
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F.  R.  S.  E,,  an  omiuent  authority  on  harbors,  as  to  the  forniatiou  of  bars, 
foQDd  ID  tbe  EQcyclopifdia  iiritauoica: 

Tbo  following  are  tbe  conditiona  under  iThich  HDch  accumulations  are  funuetl; 

iHt.  Tlie  prescDci!  of  sanit  or  shingle  or  otber  easily  moved  material ; 

2il.  Wat«r  of  a,  dc'pth  so  limited  tbiit  the  w.ives  iIuriiiK  stormH  may  act  on  the  bnttutu : 

3d.  Such  nu  exposure  oh  sliall  allow  of  \raveH  being  generated  of  snfflcieiit  bIzh  to 
operate  on  the  submerged  miiterials. 

These  conditions  cease  to  exist  when  the  piers  are  e?cteii<led  out  tu 
<lee|>  water,  aod  the  chaauel  between  them  excavated  to  a  certain 
depth. 

The  iDner  harbor  at  Du  Luth,  if  the  dike  is  completer]  so  as  to  Htop 
the  current  from  the  Saint  Louis  Kiver,  wilt  furnish  an  example  of  a 
harbor  without  any  river  emptying  into  it.  The  dike  has  had  the  effect 
this  spring  to  reduce  very  materially  the  current  from  the  river  to  the 
canal,  at  one  time  a  difference  of  level  of  three  inches  having  been 
observed. 

When  the  Saint  Louis  River  was  high,  the  current  at  the  canal  was 
continuously  outward;  but  as  soon  as  it  fell,  the  direction  of  the  cnrreiit 
commenced  to  change  in  the  same  manner  as  observed  last  reason.  A 
survey  is  now  in  progress  at  the  request  of  his  excellency  C.  C.  Wash- 
bam,  governor  of  Wisconsin,  under  the  direction  of  W.  H.  S^ewton, 
civil  engineer,  appointed  by  him  and  myself  for  the  purpose  of  deter- 
mining what  changes  have  occarred  in  the  Bay  of  Superior,  the  entry, 
and  the  shoreline  of  Minne^ta  Point,  since  t)ie  openiug  of  the  canal. 

The  appropriation  of  $50,000  by  the  act  of  Congress  of  Jane  10, 1872, 
will  be  applied  to  the  further  extension  of  the  breakwater  about  300 
feet,  and  still  further  protection  will  be  given  to  the  work  near  the  shore. 
It  is  not  considered  necessary  to  extend  this  breakwater  any  further,  as 
all  the  requirements  of  commerce  at  Du  Luth  will  be  met  by  the  inner 
harbor  and  canal.  Should  it  be  decided  to  continue  this  work  tbe  sum 
of  $50,000  is  estimated  for  the  fiscal  year  ending  June  30,  1S74. 

To  extend  this  breakwater  so  as  to  cover  the  mouth  of  the  canal,  as 
has  been  suggested,  will  require  a  further  extension  of  2,500  feet,  at  an 
estimated  cost  of  $100,000.    I  do  not  see  tbe  necessity  for  such  extension. 

The  canal,  when  tbe  piers  are  extended  oat  to  a  sufiBcient  distance, 
will  afford  an  easyand  direct  entrance  to  the  inner  harbor,  which  isnoff 
t>eing  excavated  by  the  Northern  Pacific  Railroad  Company,  and  where 
they  are  also  constructing  extensive  wharves  and  slips. 

The  following  statistics  of  commerce  of  the  port  of  ])u  IjUth  for  tbo 
year  ending  June  30,  1872,  are  appended : 

Arrimlt  and  dtpariHre*  of  vewela. 

Entere*!  from  foreijcii  ports H 

Entered  from  coastwise  porta 341 

ToUl 8« 

Cleared  for  foreign  ports IB 

Cleared  for  ooast  wise  ports XI 

Total 283 
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BeceipU  of  mer<Aandtgefrom  domeatie  porta. 


liTT-nMiil* pounds. ..  400,040 

ttiiimtn do 2.109,452 

Irao  bw.  bondlcfl  and  Bli«eU do....'  :!.1W,US 

Bntlei do....  2,235 

Unl do....!  780 

fiiilnnd-iron do Gr>,21!>,008 

Kaitrout.q>ik(« do.-.  1,247,651 

Riifnnd nilices  and  Iwlts do....'  1,793,634 

CfoX do.....  27.009,.12O 

Pie-imo do...,  1,174,368 

>^iMlriM do....:  4,2(10,162 

LinBor  .. liarrela . . ,  6:17 

J^ll do :I5,512 

I'oflw sacka..  4,044 

KiM do....i  619 

)1oDr , Iiunrls..'  G4(i 

Tin-plAt« pounds..  ^91,796 

Stovrt iioDibur..  1,404 

Iirifd  trait pounds..)  '207,951 

I'riDdttoDM' number..)  4.535 

1ViDdow.g;laMt - iNiieB..  3.372 

RtMii  . barrels.. I  litll 

>iinln.!ic«l , boxes..  I  3;KI 

TiD-baib conls..  130 

I'lutn barrels..'  60 

Bttite  uh]  Kboes ..pounds.. i  !iG, 650 

Livfidock   lioad-.  ai4 

•  otD. livl.  aoil  oiita poauds...  173,700 

itukMy do j'ja.OOO 

lionn>Bdsii»li do 66,400 

fimiitsre do....  63,165 

'•ram]  uirrcbandist^ do 429,^57 

>imnric> do....  1,025,2(^0 

H»j do....i  197,800 

Lid* ..bairelH..  1,034 

Lowhfr fuet-.i  127,000 

MjriiiKtj pounds..!  ^7,120 

"bbilra M...  372 


(■"rt do 

«wf do....! 

Uil|.lu|aMi packages..! 

^■'"Tt" bftiTcla..! 

Sul* kegs..  I 

"••■«« packages..! 

Ti half  chests..  I 
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BeceipU  of  merchandiae  from  foreign  porta. 


Groceries packajtea. 

Tin-ware do... 

Pipes..  do... 

Ganleu.Reed case. 

BaokB CQ86. 

Ijiqnora do... 

Eartlienware packngeH. 

Chino-uare do... 

Confectionery do... 

Tobacco case*. 

Ijive  stock head. 

WagoiiB - - - - 

Harnew seta. 

Machiaer.r do.. . 

Glaw-wnre cases. 

Rope packap^es. 

Gunpowder cases. 

Druffa do.,  . 

Crockery do... 

Stationery ilo,.. 

Carriageii 

Psints packa/jea. 

GlasB *. lioxes. 

Btws bales. 

Salt 1 paekaRos. 

Leather ...do... 

Furniture do... 

Musical  instriini<>nts do... 

Plated  wore do... 

Oil-cloth cases. 

Toys do... 

.lewelry paokanes. 

Dry-goods do... 

Kariiwnre cases. 

Clothing do. 

KooU  nndMl)oe« do. 


ShipmeHtt  of  merchandise. 


Wheat bushels. 

Barley do... 

Oata do... 

Floor barrels. 

Mill-feed poaods. 

Butter noiiDds. 

Pork Wrels. 

RaRB ponnds. 

Salt  fish packaj^. 

Cattle head. 

Scrap-iron pounds. 

Scrap-copper do... 

Tallow do... 

Gross-seed do..*. 

Dresseil  hogs ... 

lipiieral  inerehaiidiae pounds. 
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AB,Mit,t  available  July  1,  1671 $60,000  00 

.iDDBntappropriati-ilby  act  of  June  10,  1872 50,000  00 

iuMDt  expended  dndiig  the  fiscnl  year  ending  Juue  3U,  ISiil,  including 

H^4!J^  relaiued  fbiDi  pavmunte  to  coutraotors 55,934  7S 

iaoant  irailablc  July  1, 1S72  : 54,065  28 

.Imoaoi  m|uired  fur  flwul  jcor  tuding  June  30,  1874 50,000  00 


A    2. 

IMPKOVEMENT  OF  SU'EEIOR  CITY  HARBOR,  WlSCOXI^iK. 

Tbf  fallowiiigisan  extract  from  the  rpport  of  Captain  A.  M.  Miller, 
('i>ni»  of  EiigiDeert),  assistant  in  charge  of  tbc  work : 

l)nrine  111"  j-oar  eliding  June  30,  lrtT2,  tliere  liave  Iwen  plaeed  in  jionition,  on  (lio 
MiDiin«ta  iiirr,  twi-nty-four  cribH,  '.fi  feet  long  nud  20  feet  widi>,  and  of  a  height  de- 
;>-«lins  apon  the  <lepth  of  water  in  nliick  tliey  were  sunk,  making  an  exteuHion  of 
il!*  SliDccMta  pier  of  768  feet.  The  work  on  the  Wiscouaiii  liicr  consiateil  in  the  plac- 
IDE uf  lbirt3--tieven  crilw,  '.fi  feet  long.  These  cribs  were  wi^l  plucud,  and  hnilt  to  an 
iitMse  height  of  1  foot  above  tbe  watcr-Burfaco.  Ho  snpcrstnicturo  hai  been  built  on 
ThcMiDneaotAoroiilheWisconBiuiiier.  Total  extension  of  the  Wisconsin  jiier  1.1H4  feet. 
Xbt'f  rilruBiona  «f  the  pipre  carry  thn  HiuncHoia  pier  ont  to  14  feet  dejith  of  water, 
■iLil  the  WiiK«nHiii  pier  to  within  about  200  feet  of  tbe  outside  S-foot  cnrve  of  the  bar. 
iKitiof  the  vTitensioii  of  the  KlinneKuta  pier  tbe  stenmboat-channel  was  croased,  the 
['UT  having  Imh:]!  carried  across  the  channel  and  bar;  this  cansctl  a,  deflection  of  the 
<liintirllon>rd  tbe  Wisconsin  side,  and  a  new  channel  of  V  f«et  of  watcrnae  formed. 
Tliii  Inter  channel  in  turn  was  crossed  and  closed  by  the  Wisconsin  pier,  so  thai  at  tbe 
•  l<>*r  a(  ibe  work  lust  fall  the  only  entrance  was  directly  across  the  bar,  over  which 
iHil  nan  than  f'i  feet  could  bo  carrieil.  During  the  month  of  May,  IBTS,  thero  wiu 
I'oili  undiT  your  tiiipervisiou  a  scraper,  which  baa  lieen  most  successful  in  its  opera- 
:iun9.  the  bar  having  been  scraped  down  to  a  depth  of  10  feet  on  tho  Minnesota  side, 
•'thai  vnwlHilmwing  lOfeet  of  water  can  now  enter  In  smooth  weather;  this  can  ba 
lutnsrd  to  n  depth  of  19  feet  by  using  the  scraper.  Tbe  appropriation  for  the  coming 
><4!  B>t3),00U  ;  this  is  estimated  to  extend  tbe  piers  to  a  depth  ot  \U  feet,  practically 
'■•ttplrling  Ibf  work.  During  Jnly,  1871,  a  survey  of  the  enti-y  was  made,  and  a 
incin;;  forirardiil-  In  August,  simultaneous  current  oliscrvationa  were  taken  At  the 
■iiiFT,  [hi  Lntb  Canal,  awl  Kaint  Louis  and  Neniaiiji  Itivcrs,  tliu  tabulated  resiillfl  of 
»tiiili  ftn  fornardMl. 

Vi-rr  tewpt^tfnlly,  vonr  ohcdimt  servant, 

A.  M.  MILLER, 
Captain  Corjn  tif  Eiigiiitei", 

It  is  |troi>o.>te()  to  apply  the  apiiiopriation  of  $50,000  by  act  of  June 
Ic.  I973,  to  ttic  extension  of  tlic  pierH,  and  to  excavating  a  cliannel 
•wt^H-n  them,  as  originally  designed  in  case  it  should  be  fonnd  neces- 
^*n-.  Tho  deepening  of  tbe  ctiaunel  this  season,  by  the  action  of  the 
■wwnt.  makes  it  probable  that  no  dredging  will  be  necessary.  It  is 
thuagbt  that  the  present  appropriation  will  extend  tbe  piers  up  to 
■al«r-sarface  as  far  as  necessary.  Tbe  total  appropriation  for  tliis 
kurtnr,  iovlnding  that  of  Jnne  10, 1872,  amounts  to  @2d5,000. 

IW  original  estimate  (see  rejwrt  of  Chief  of  Engineers  for  1807,  page 
"*-  "18  *;«KI,71C,  leaving  a  diflereuce  of  $54,71(>. 

The  Torb  remaining  to  be  done  after  tbe  extension  of  the  piers  is  the 

"twitractare  over  all  the  Wisconsin  pier  and  most  of  the  Minnesota 

I**,  ibout  a,800  feet  of  pier  iu  all,  for  which  I  estimate  about  i?10,000 

hi^  tkr  year  ending  June  30,  1S74. 

larue  dreilging  is  necessary,  the  sum  of  $10,000  additional  will  .sitf- 
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The  arrivals  and  departnres  at  the  port  of  Saperior,  dnriug  tbe  jear, 
are  as  follows : 


Jiiiie  TW.— PriyirH«r  Cuyahoga. 
140  packaECH  general  mer- 

cbaodiKe 11.906  ponnds. 

.Inly  15. — Proptllrr  Ciyahoga, 

SU  bnrrtls  liaiua r>,2i>&  ponoda. 

^1  barrels  lloiir  7,70(1  pounds.   ' 

15  flrlcms  butter l.lSOpoandB. 

1 0  boxeit  clicesu 6U0  pou  aAa. 

■^  pockaj^H  ^iiunil  urn'- 

<!handis» 3,.'yMJ  pounds. 

5  barrelHpork 1,6(10  ponmls. 

.Inly  Hi—ProprUer  Cllg  of  Madwm. 

17  packaf!;<<a  hardware.. .   1, 45.5  pou nds. 
1H  packafren  crnckeni 1,040  iionnda. 

.fnly  SfX—Propflhr  Cuyahoga. 
'29  pnckai^s  general  iiier- 

cbaiidise 9,  l^'iO  pouiulH. 

12  bafc*  cum 1,  4U5  puuuilN. 

7  liurrels  ale l.dTiO  jKiaildH. 

.Vu^nsl  S.—Froueller  Cilg  of  ifailimH. 
«  nackai^ps  hanln-are...       Jlio  pounds. 

■i."i  barrels  llonr .'i,  400  iwanlU. 

17  packapjeB  ({cnernl  nier- 

rliBudiHH 1,.TiO  pound*. 

10}  touH  hay. 

Aninist  111. — rroptUrr  Cugahot/a. 
10  i>ackaj;(-H  |;ciicral  iner- 

4-liandiHi! 1,2-20  )iouudH. 

^  baKS  (.■oiti . . ^,4r0  pouuiU. 

.\u((iiHt  'J7. — I'rotiellfr  Ciyahofia. 

>*'i  bafis  cum-nifal O.  :hmi  [Huiudn, 

54  pntkages  geuer.il  uier- 

cliandise .'>,  1'IOiMiiiudR. 

10  pnckaKOsbnrilwiiri-...      ^riO  poundii. 


October  17. — ProjitUtr  CKgahoga. 
34  package!)  geueral  mer- 
chandise    4, 299  pouuds.      ; 

4  packages  hnrduarc...      !i00  pounds. 

:W  stoves :t,  260  pounds. 

10  boxes  lard 750  pounds. 

'250  sacks  groiiad  feed :M,  ;V15  pounds. 

93  ))ackageB  Rcuenil  nier- 
cliandiw 14.040  {>oniids. 

1878. 

May  S&. — I'ropelttr  Cugahoga. 
Vi  packages  general  nier- 

cbandtHe 1,C>riOpouudB. 

ai  bags  corn V,980  pounds. 

•25  burlaps  oats 3, 17.^  poundx. 

47  barrels  lime. 


PropfJlir  Cuyahoga. 


FmfttUr  CHgaltaga. 
15  pieces  housebold  goods. 
^4  pieces  booeebold  goods. 
97  pieced  boosehold  goods. 
.'•on  packages  Bsb. 
i:)  packagCH  general  nterchani' 


I'roiKlIri-  aig  u/MadiH 


Propeller  Ciigahoga. 
7  packages  tisb. 

-I  tin'- proof  safe!'. 


Propeller  Cilff  o/ MatHmm. 
4  packages  general  nierchandise 
^''2  packages  HhIi. 


fnuKller  C«!lahoga. 
10  packages  liouschoM  goodn. 

1  iv.ignii. 


•  J'ro/ieHtr  C'uifaAe^. 

'21  packages  lUh-uets,  &v. 
10  bccr-barrebt. 
mckages  booi  _ 
jarrelfl  fish -oil. 
Ki  iron  boltH,  775  ttniinds. 
.'i<NI  brick. 

J'roprller  CHgahaga. 
9  packages  household  goodx. 
•i,3\ti  pounds  rope. 
5  barrels  potatoes. 
10  packages  general  nierchanilii 
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AmoailiTtikUcJaly  1,1871 889,208  90 

Amouit  ■ppropriated  b^  act  of  Jane  10,1873 50,000  00 

Ajuoaot  cipeod«d  donng  fiscal  jear  eDding  June  30,  1872,  incladiDg 

(4,759,56  reUioed  from  payroeot  to  contractoTS 80,832  17 

Amount  »r»il(ible  July  1,  1872 M,386  73 

AniaaDtRqairedror  fiscal  year  endiog  June  30,  1874 40,000  OO 


As. 

DIPROYEMENT  OF  ONTONAGON  HARBOR,  MICHIQAN. 

Tbe  last  appropriation  for  this  harbor  was  made  July  11, 1S70,  and 
amooDted  to  $10,000.  This  was  expended  in  extending  the  west  pier  a 
distance  of  221  feet.  The  completion  of  this  improTemeut  contemplates 
the  extension  of  the  pier  out  to  a  depth  of  IS  feet  of  water,  at  an  esti- 
mated cost  of  about  9200,000. 

At  present  there  ia  a  channel  at  the  entrance,  of  11  feet.  The  locality 
reDiIers  this  an  important  harbor  for  the  safety  of  commerce,  though  the 
local  commerce  for  a  few  years  past  has  been  small. 

I  am  informed  that  active  operations  have  been  resumed  at  the  copper 
mines,  which  form  the  basis  of  all  business  at  this  locality. 

In  this  case  it  would  seem  proper  that  the  work  of  improving  the 
harbor  sboald  be  resumed,  and  I  therefore  submit  an  estimate  of 
4^,000  to  be  applied  to  pier-extension. 

TLe  total  arrivals  of  vessels  at  the  port  of  Ontonagon  during  tbe  year 
were  64,  and  1,158  tons  of  freight  received.  Total  departures  64,  and 
1.132  tons  of  freight  shipped. 

Aaooot  »T«liibIo  July  1,1971 $14,059  96 

iBooDt  expended  during  (he  fiscal  year  ending  Jnne  30, 1872 13,506  74 

AmoDDt  available  JnW  1,  1B72 553  88. 

Imouit  nquired  for  fiscal  year  ending  June  3D,  1874 50,000  00 


A  4. 

IHPROVEHEST  OF  EAGLE  HABBOB,  MICHIGAN. 

So  Tork  has  been  done  at  this  harbor  during  the  year,  and,  as  stated 
ID  the  last  annual  report,  the  work  has  been  suspended,  it  being  deemed 
adTinable  to  await  the  results  of  the  operatious  for  removing  rock  ob- 
''nictiona  io  Hell-Gate,  East  Biver,  New  York,  before  deciding  upon  a 
plan  for  prosecuting  this  work. 

Annant  iroilable  July  1,  IS71,  reported  In  last  annnal  report |23,l>r>6  57 

AloTf  report  in  error l.Wl  11 

ADMnnt  m  pea  lied  dnring  tlie  fiacal  year  ending  June  30,  ItfTH 349  OO 

Amoonl  «,ilBhIe  Jnly  1,  1«72 24,808  6H 


As. 

lUPBOVEBlENT  OF  HAH<)UETTE  ]SABB0B,  UICHIGAN. 

The  operations  for  tbe  year  ending  June  30, 1872,  have  consisted  in 
trttnditig  the  breakwater  a  distance  of  550  feet  to  water-surface,  and 
WTering  300  feet  of  previoas  work  with  superstructure.    The  total 
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length  of  the  breakwater  is  1,760  feet.  It  is  anticipat«d  that  with  the 
$50,000  appropriated  by  the  act  of  Jane  10, 1872,  the  breakwater  can 
be  extended  250  feet,  including  superstructure  over  all.  This  will  make 
the  breakwater  2,010  feet  in  length,  or  10  feet  longer  than  contemplated 
in  the  original  estimate  of  Colonel  Bayoolds,  Corp  of  Eiigineera.  The 
original  estimate  was  $279,704.  There  liaa  been  appropriated  $240,000. 
It  is  not  proposed  to  extend  this  work  any  further  at  present,  but  to 
complete  it  by  a  substantial  covering  and  protection  at  the  end  agaiust 
collision.    For  this  purpose  the  sum  of  $15,000  is  estimated. 

Should  the  commerce  of  Marquette  in  the  future  require  it,  further 
protection  can  be  afforded  by  another  breakwater,  commencing  at  a 
point  500  or  600  feet  southwest  of  the  end  of  the  present  work,  and  ex- 
tending in  a  southwesterly  direction  toward  the  shore.  Such  protection 
is  not  deemed  necessary  at  present. 

Import*  and  trportt,  arrivaU  and  clearance,  at  Marqiirtit  Harbor,  during  the  ftatl  Ji-ar 
ending  June  30,  li^Tii. 

IMPORTS. 

Coal,  tone 50  l>"t 

Dry  j;(H>dB  and  grocerieB   tSSfl.Oiw 

DniRS  and  cliemicalB flSO.ftV 

OraJD,  bnshela 300.  W' 

Hoy.  tons S,!"*' 

Hardware,  tone 3,iMi 

Liqaora,  cigars,  and  tobacco fSOO,'*'' 


Iron-OK,  tons SW,  i*"' 

Iran,  pig,  tons - 3t.<"' 

Sandstone,  (dimensions)  tons 5.i"" 

Coin  duties,  (collections) §69,  Tift  V 

Currency : 

ToaDaf;e-tax 61G  K 

Hospital-tax 539  > 

Steamboat-inspection  fees 2,037  S' 

Fees  miscellaneone - S.SIU  U' 

No.  ToiiM.''. 

American  vessels  entered  and  cleared 776  367, 614 

Foreign  vessels  entered  and  cleared 4  l,1# 

7B0  369,  W 

Amonnt  Bvnilablo  Jnly  1,  lS7i e(«,Oi:  91 

Amount  appropriated  bv  act  June  10,  1872 50,im»l«' 

Amonnt  expended  during  the  fiscal  year  ending  June  30,  1872,  including 

$4,036.23  retAined  from  pavuients  to  contractor!) W.TOl  ff 

Amount  available  July  1,  1872 66,313* 

Amonnt  required  for  tiscal  year  euding  Jnne  30,  1874 lo.OOi)  "i 


IMPEOVEMENT  OF  MEKOMOXEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

Captain  J.  W.  Cuyler,  Corps  of  Engineers,  assistant  in  charge,  re- 
torts the  operations  for  the  flsca)  year  ending  June  30, 1872,  as  follows: 

The  fiscal  year  ending  June  30,  1972,  was  the  initial  year  of  the  work  of  harlmr-in- 
provements  at  this  point.  In  accordance  with  the  plan  of  iinprovenieut  adopt*!  w 
theexpeuditareof  this  first  appropriation,  a  pile-pier  14  feet  wide  wasstartpd  la*l  •?»- 
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''in.  itnatii  of  the  miiUiiie  of  the  waterway  aod  just  aliout  abreaal  of  the  point  fonu- 

iog  tbe  Dorth  side  of  the  eBtbouAHre  of  the  river ;  this  pier  was  built  oatwarda 
dnil  iniraida,  1,150  feet  in  length,  606  feet  east,  sad  544  feet  west  of  starting-point, 
vbrn  winter  closed  farther  operations  for  the  geason.  The  work  of  the  present  season, 
to  July  I,  hu  been  that  of  putting  in  a  state  of  completion  and  security  the  work  con- 
rtrai'ted  donng  Id71,  which  has  been  accomplished  and  the  existing  contract  closed. 

In  the  progressofthewoikdifficnlty  was  experienced  in  the  driving  of  the  piles,  owine 
til  the  nature  of  the  bottom — a  bed  of  very  hard,  compact  sand,  of  coDaiileralile  depth 
— ind  it  wu  only  by  the  exerclM  of  watchfulness  and  care  that  the  piles  were  driven 
rht  pneccibed  depth,  of  [torn  12  feet  to  14  feet,  and  neat  and  eubstantial  work  at- 

11)0  coolcBctor,  Mr.  A.  Kirby,  of  Cbicat;o,  Illinois,  bos  proiefuteil  his  work  with 
'Dcrgy  and  succetis,  and  bad  it  not  been  for  tbegreatlires  of  last  October,  tltronghont  this 
wlion  of  country,  which  necessitated  au  active  suspension  of  operations  for  a  fort- 
nijtht,  and  &e  nnnsnally  early  setting  in  of  winter  weather,  a  IniiKBr  line  of  pier,  by 
:y>feet,  wonld  have  been  bnilt,  and  an  earlier  completion  of  the  whole  work  secarad. 
from  an  examination  of  the  harbor  made  in  May,  just  past,  the  ofTuct  of  the  improTe- 
iDHit.asit  is  at  present  carried  ontjHeems  to  have  beiiii  to  carry  the  "  biir"  that  stretched 
llmast  entirely  across  the  en^ucAutv  out  beyond  the  priwjnt  eaatorn  end  of  the 
piCT.  giving  to  tbe  same  a  slightly  increased  width,  and  diminiehoil  depth  of  wat«r  over 
iiltbe  latter,  however,  being  more  than  compensated  for, by  the  relatively  lower  8ta»ft 
uf  irtter  everywhere  prevailing  on  tbe  lake»  this  season.  At  same  time,  due  to  the  rS- 
mvf  positions  of  tbe  pier  and  main  cnrrent  of  the  stream,  a  laqjo  proportion  of  the 
vatei  pawsee  out,  through  tbe  gap  of  400  feet,  between  the  west  end  of  tbe  pier  and 
iIm  shore  dock-line,  tbe  freahet  of  the  spring— not  so  groat  an  one  as  usual — cntting  out 
Ivre  ■  very  deep,  though  narrow  trench,  requiring  the  protecting  of  this  portion  of  the 
piw  by  a  heavy  riprap.  This  "  gap"  private  parties  proi>ose,  in  their  own  interests, 
.- .1 •!.„ ..  — ^ This  done,  with  the  extension  of  t^- ' -■ — 


lo  close  np  the  present  snmmer.  This  done,  with  the  extension  of  the  present  pier 
4>vleel  rastward,  and  the  construction  of  the  work  on  the  north  aide  of  river-mouth, 
in  araoidance  with  the  approved-of  "  project"  for  next  fiscal  year  ending  June  W,  1H73, 
all  of  which  work  will  t>e  put  nuder  contract,  and  a  half  of  it,  it  is  anticipated,  built 
tbt  pnseDt  working  season,  it  is  believed  that  the  river-waters  will  be  confined  and 
Ibe  We  of  tbe  current  nsed  to  cut  out  a  ohanuel-way  across  the  present  "  bar"  be- 
ivtvD  tlt«  pmpoaed  piers. 
BwpMIfully  submitted. 

JA3.  W.  CIIVLBR. 
Captain  Engineen,  UHited  Slalt»  A  riny. 

The  inaxtmnm  force  of  freBliet»  at  tbis  locality  bas  Dot  been  observed 
^ioK  ttie  Goveroiueut  conimeDced  its  operations,  accordiag  to  the  re- 
portaof  citizens,  aod  as  the  plan  of  improvement  contemplates  confining 
tlie  carreut  at  tbe  mouth  of  tbe  river  over  the  bar  by  two  parallel  piers, 
tbff  Till  Ik  placed  100  feet  apart.  It  is  not  considered  safe  by  the  citi- 
zrni!  to  reduce  this  width.  Should  future  observation  show  that  it  can 
'■c  replaced  with  safety,  it  will  be  done  by  converging  tbe  piers  as  they 
ate  eiteoded. 

Ilje completion  of  tbis  improvement  requires  tlie  extension  of  the 
liieti!  to  a  depth  of  L4  feet  of  water— 1,400  feet  of  pier  in  all. 

If  the  Bt^le  of  pier  now  being  constructed  will  answer  the  purpose, 
^il  this  fact  can  only  be  ascertained  as  the  work  progresses,  an  addi- 
tJuDiti  gum  of  S.^jOUU  will  bo  re.'[uired.  It  may  also  be  necessary  to  do 
*jme  dredging,  but  this  will  depend  upon  the  action  of  the  current.  Tbe 
>iiai  of  t5U,000  ia  therefore  asked  for  this  harbor. 

The  folloning  are  the  totdl  arrivals  and  departures  at  Menomouee 
Hariior  dnring  the  year,  of  steamers  and  sailing-vessels: 
imrat*.— Number,  983;  tOHnage,358,863. 
/Vpartwre».— Number,  1,027;  tonnage,  378,435. 
yaiwof  corjo«.— Exports,  81,^33,200.37;  imimrts,  $1,113,940.23. 

-^■uwiit  ivailable  July  I,  1871 934,773  50 

W-DBt  spproprlated  by  act  of  June  10,  1978 SS,000  00 

AnawHt  eipehded  during  the  fiscal  year  ending  June  30,  1872,  including 

*l^.54  retained  from  payments  to  coDtractota 23, 150  9^ 

A>»imt  iTsilable  July  1,  137^ 27,631  68 

Am-mnt  rwinired  fur  tiacal  year  ending  June  30,  1874 50,000  00 
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IMPROVEMENT  OF  GREEN  BAY  HAEBOE,  WISCONSIK. 


The  operations  of  the  fincal  year  jiiat  closed  have  been  those  indicated  in  tlie  1a;t 
annual  report,  that  is,  nnder  tho  same  working  BrrangemeiitB  as  were  reported  in  tbal 
report.  The  propoeoij  channel  to  the  north  of  "  Grass;  Island  Cnt,"  60  feet  widtli  ou 
nest  eide,  has  been  dredged  to  14  feet  depth  for  about  1,000  feet  toward  Point  im 
Sable,  or  as  far  as  it  was  fonnd  necessary,  troni  the  depth  of  water,  to  cany  it. 

To  the  south  of  tho  "cut"  the  channel  has  Iwendredgedout  to  thefnll  14-feet  deptb, 
160  feet  wide,  from  the  west  line  of  sanie,  throughout  the  whole  length  of  the  sectioD 
extending  south  from  the  first  ancle  of  the  prolongation  (inward)  of  the  lines  of  the 
"  cut "  to  the  month  proper,  so  called  in  the  original  plan  of  improvement  devised  for 
this  harbor  of  the  Fox  River,  and  as  far  as  this  plan  contemplated  the  oanylng  tbe 
dredging,  as  at  this  point  the  deep  water  of  the  river  is  met  and  a  clesrly-deGiiHl 
Datnrat  channel  exists. 

To  complete  now  the  modified  original  plan  of  improvement  there  remains  bnt  to 
widen,  40  feet  to  the  east,  the  KiO-toot  channel  above  described,  dredging  ont  frutu  i 
feet  to  9  inches  to  get  the  14-feet  depth. 

The  length  of  this  160-fbot  channel,  completed  last  working  season,  is  close  on  to  a 
mile.  The  channel,  extending  north  to  the  "  cut "  from  the  north  end  of  this  IfiO-fint 
dredging,  was  oompletod,  at  the  date  of  the  last  anooal  report,  tbe  fall  depth,  14  f««l, 
and  width,  200  feet,  for  its  length,  three-qnartcrs  of  a  mile. 

There  thas  exists  now  a  channel-way  from  the  Fox  River  month  to  the  "  cnt,"  2(n> 
feet  wide  almost  the  entire  distance,  by  14  feet  deep. 

The  repairs  to  the  revetment  of  the  "  cut,"  referred  to  in  last  annnal  report,  bav* 
all  been  made,  giving  a  very  Bubstantiiil  piece  of  work,  and  tbe  riprap  pn>tectiun 
along  tbe  north  shore  of  "  Grassy  Island,"  on  either  eide  of  the  Tevetment,  incieiwil 
and  heightened. 

This  work,  togetber  with  the  dredging,  was  all  completed  with  tbe  last  wotkinf: 

No  work  has  been  done  the  present  working  season  so  far,  nor  is  it  in  cotit«mptatioii 
to  do  any,  the  present  commercial  requirements  being  met  bv  the  improvement  in  ilr 
present  stale  ol  completion,  and  tbe  available  funds  being  exhausted. 

Tbe  character  of  the  dredging  last  season  continued  the  same  as  heretofore,  neither 


■vtrv  bard  nor  ray  soft.    The  expense  of  dredging  was  largely  enhanced  from 
of  frequuut  moves  on  the  part  of  the  machine,  the  cutting  being  all  light,  ra 
g  off  than  cntting,  indeed.    A  survey  made  fiom  the  ice  last  winter  reveals  no  fillini; 


0  the  part  of  the  machine,  the  cutting  being  all  light,  rather  lev< 
_  ,,  indeed.    A  survey  made  fiom  the  ice  last  winter  reveals  no  A'" 

a  of  the  dredged  channels,  the  protection  given  by  "Grassy  Island"  effectively  e< 

-~  these,  and  preventing  cl — '"' 

espectfullj  submitted. 


Not  wit  list  an  (ling  the  fact  that  8  14-foot  cliannel  wfis  obtained  la."! 
season,  ttie  variations  in  tbe  water-level  are  so  great  at  this  locality  that 
resHels  are  reported  as  grounding  in  tbe  channel  occasionally. 

Tbe  observations  last  season  showed  an  extreme  variation  in  tbi- 
water-level  of  5  feet  5  inches.  Sudden  changes  in  tbe  water-level  occur, 
rendering  it  exceedingly  difficult  to  obtain  a  perfectly  level  bottom  b.v 
dredging. 

The  present  and  prospective  importance  of  this  harbor  ia  so  great  that 
it  is  deemed  advisable  to  continue  tbe  improvement  of  the  channel  to 
such  a  width  and  depth  that  vessels  drawing  13  feet  of  water  can  pas." 
through  at  all  times  and  seasons  without  interruption.  To  accomplisli 
this,  and  to  make  a  straight  channel  from  the  "  cut "  to  the  mouth  of  llii' 
Fox  River,  will  require  the  removal  of  about  175,000  yards  of  niateriiil. 
This  estimate  is  based  ou  an  accurate  survey  made  through  the  ice  lH.-<t 
winter. 

Tbe  sum  of  $^70,000  is  estimated  for  this  purpose.  A  smaller  sudi, 
however,  can  be  applied  with  great  benefit  to  the  channel. 


REPORT   OF   THE   CHIEF    OF   ENGIKEER8.  117 

For  iDforraation  concerning  the  commerce  of  Green  Bay,  I  respect- 
folly  refer  to  tbe  following  letter  from  the  deputy  collector  of  customs : 
UsmoD  States  CuaTosi-HouBB, 

Green  San,  WUomuin,  July  29, 1872. 
Sir:  Toor  letl«r  of  innniryin  regard  to  the  number  of  vessels  arriving  and  departing 
ibe  port  of  Green  Bav,  Wisconain,  also  the  tonnage  thereof,  was  referred  to  tbe  UDder- 
signed,  and  which  1  herewith  dniy  uiswer. 

VmmIi  BiriTed  between  Jnly  1,  1871,  and  Jnne  30,  1872 629 

Vwseli  departed  lietneen  Joly  1, 1871,  and  June  30,  1872 632 

Tonaage— vessels  arrived  between  July  1,  1871,  and  June  30, 1)^2 146,230 

ToDuwe—vfasels  departed  between  Jul;  1,  1971,  and  June  30,  1872 146,600 

KnpectfuUy  vonra, 

JOHN  P.  DEN8IMAN, 

It^utg  Collector  of  Cuilom*. 

D.  C.  HOCSTON, 

Major  of  Engineert,  Brertt  Colonel  United  States  Army,  (Mcago. 

ineuDt  available  July  1,  1871 (19,316  79 

inoDDt  expended  dunng  tbe  fiscal  jeaz  ending  June  30,  1ST2 18, 8.'>6  02 

Amonnt  availAble  July  1,1872 460  77 

ioDant  raqntred  for  fiscal  year  ending  June  30,  1874 35,000  00 


IllPHOTEMENT  OF  AHNEPEE  HARBOE,  WISCONSIN. 

Captftin  J.  W.  CuyIer,Corps  of  Engineers,  assistant  in  charge,  reports 
ttie  i^ratioas  of  the  year  as  follows : 

Tbeplanof  improvement  adopted  for  this  harbor  looked  to  the  making  of  an  outer 
buhoTlien,  and  in  accordance  with  this  plan  the  fuuda,  the  first  allotted  for  harbor 
puijnaei  at  this  point,  were  devoted  to  tbe  talcing  of  the  preparatory  8t«ps  neoesBary 
u  cut;  out  the  general  plan.  These  steps  have  consisted  iu  the  constmction  of  two 
puallfl|Hle-piers,  each  14  feet  wide,  on  each  side  of  the  river-outlet,  with  230  feet  of 
wifcr-Tsy  between  them. 

TIm  list  anniial  report  contemplated  the  construction  of  one  pier  oq  the  north  side 
oqIj'.  eitending  this  out  for  a  length  of  600  feet.  December  2,  Vi7\,  whouthe  season's 
operatioDi  closed,  this  pier  had  been  carried  out  complete,  except  in  details  of  finishing 
ip.35j  feet,  or  to  10  feet  water.  It  was  then  decided  that  the  operations  of  tbe  present 
^aaon  ihonld  be  those  of  the  construction  of  a  paTollel  pile-pier,  on  south  side  of 
ixnlli,  of  eqntil  length  aa  the  othe^pler,  In  lieu  of  carrying  forward  what  was  at  first 
tontemplated, 

Hiii  change  of  plan  has  accordingly  been  carried  info  effect  this  spring,  and  by  Jnly 
'^.'iii%  140  feet  of  this  new  pier  had  been  piled  out.  The  time  of  the  contractont  baviog 
^*fa  ntended  to  August  1,  1872,  they  propose  to,  by  that  date,  finish  aod  extend  this 
' — '~~':0  a  length  of  200  ieet  entire,  and  complete  the  unfinished  work  of  last  season's 


iWmscIveg,  have  united  to  retard  their  efforts  and  seriously  interfere  with  the  proper 
silTwceincnt  of  the  wor]£. 

Wbile  difficulties  have  been  here  met  with  more  than  at  any  other  point  where  iai- 
Tiil  mfimres  of  harbor-improvement  have  been  instituted,  and  where  this  kind  of  con- 
"iTHctioa  has  been  used,  yet  the  comparison  with  all  these  other  points  does  not  afford 
■^THible  reflex.  The  place  is  inaccessible  and  poor,  open  to  wind  and  sea,  with  a 
^ion  of  ooarse  shingle,  interspersed  with  bowlders  overlaying  a  bed  of  sand,  coarse 
ur]  hud,  itself  of  no  great  depth,  over  solid  rock,  which,  when  the  S-foot  curve  was 
^ttatixd by  the  north  pier,  outcropped  to  within  10  feet  of  lake-bed.  preventing  tbe 
'ntW  penetration  of  the  pil^  Such  a  ioeale  was,  of  course,  nnfarorablo  to  this 
'l*w  of  iiinstmction,  making.it  very  difficult  to  drive  the  piles  at  all,  impossible  to  so 
*riTc  them  as  to  maintain  work  of  neat  and  workmanlike  appearance. 

Itiibeliaved  that,  now,  most  of  the  difficulties  in  the  way,  at  this  point,  have  been 
''t?'"'*',  that  the  "  ridge"  of  the  rock-stratum  has  been  passed,  and  that  the  driving 
■III  pN>e  easier  and  better  in  the  further  continuance  of  tlie  piers. 

"  i*  proposed  this  season,  nndcr  the  new  contract  aliont  to  be  entered  into,  to  extend 
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these  pile-piers  to  12  feet  water,  about  100  faet  on  north  and  200  feet  on  sonth  piir 
and  get  a  channel  of  from  10  feet  to  12  feet  diede^.  botweeu  pieiB,  for  &  width  of  liti 
feet,  thns  opening  the  rivcr-moulli  effectually,  and  preparing  for  the  workof  tbefutuic. 
lieapecljfully  submitted. 

JAS.  W,  CUTLER, 
Captaitt  EHt/ineera,  United  Slalea  Ant), 
U.NiTED  States  Ekginkkk  Okf ick, 

MiliFauliee,  Wiwxnmn,  Julg  IC,  1H72. 

The  result  of  tUe  past  and  this  seasoD'a  operatioDs,  it  is  anticipaUil. 
will  be  to  open  the  month  of  the  river,  so  as  to  acconimodate  all  local 
commerce,  and  enable  futnre  operations  of  any  character  to  be  carried 
on  with  more  facility.  • 

The  plaa  recommended  by  me  for  this  harbor  originally  was  an  oiil- 
side  basin,  which  would  not  only  serve  the  local  wants,  bnt  afford  a 
harbor  of  refuge  on  a  portion  of  the  coast  where  there  are  no  harbors. 
This  ia  discussed  in  mj-  report,  (see  Report  of  Chief  of  Engineers  for 
1871,  page  125.)  The  estimate  for  suoh  a  harbor  was  $370,000.  Tlie 
work  now  done  and  to  be  done  during  the  present  fiscal  year  ia  a  neces- 
sary preliminary  as  well  as  a  part  of  this  plan.  The  sum  of  $50,000 
can  be  advantageously  expended  at  this  locality  next  season,  and  I  sub- 
mit this  estimate  for  the  next  fiscal  year. 

The  number  of  vessels  of  all  classes  arriving  and  departing  at  tbe 
harbor  of  Ahnepee  during  year  ending  June  30, 1872,  was  293. 

Exports  during  year. — Bail  road-ties,  (nnmher,)  116,807 ;  posts,  {niim- 
ber,)  122,207 ;  wood,  (cords,)  4,280 :  bark,  (cords,)  3,887 ;  telegraph-poles 
(number,)  1,986;  timber,  (feet,  board-measure,)  1,119,000;  shingles, 
(number,)  3,075,000;  fish,  (packages,)  300. 

Imports  during  year. — General  merchandise,  (barrels,)  10,500;  hay. 
grain,  &c.,  (tons,)  1,500;  relief-goods,  (tons,)  2,000. 

The  commerce  of  Ahnepee  for  the  year  was  much  damaged  by  the 
fires  that  swept  the  surrounding  country  in  October,  1871. 

Among  the  items  of  imports  will  be  observed  2,000  tons  of  relief- 
goods  received  for  the  relief  of  the  suflFerers  by  the  fire. 

Amount  available  July  1, 1S72 S24,SWOi 

Amonnt  appropriated  by  act  of  June  10,  lrf72 25,000  (Mi 

Amount  expended  during  fiscal  year  ending  June  30, 18T2,  i net nding  (9^.32 

retained  from  paymeuts  to  coutraetora 13, OW  ll' 

Amonnt  available  July  1,  1872 36,eOi  :-' 

Ainonut  required  for  fiscal  yenr  ending  June  30,  1874 50,000  0" 


A  9. 

IMPROVEMENT  OF  "nVO  RIVERS  HARBOR,  WISCONSIN. 

The  assistant  in  charge.  Captain  J.  W.  Cuyler,  Coriis  of  Engineers, 
reports  the  operations  of  the  year  as  follows : 

In  oecordaiice  with  the  approveil  plan  of  iniprovenient  for  this  harbor,  the  first  ap- 
propriation given  ba«  been  expended  during  tfiis  fiscal  year  in  the  constmction  oftwii 
parallel  pile-piers,  eacb  14  fcvt  in  wiiltli,  uh  tbe  east  and  west  udes  of  the  moDtb  of 
the  Two  Rivera. 

Both  piers  have  been  bnilt  out  into  the  lake  416  feet,  and  under  the  contract  enterfd 
Into  with  R.  A.  Conolly,  of  Chicago,  llLinois,  of  date  June  15, 1871,  both  were  oompl*l«l 
Bubst-antially  December  16,  1H71,  when  the  season's  operations  were  bronght  to  a  eiaer- 

A  line  of  piles  100  feet  iu  length  was  also  driven  from  the  inner  end  of  the  weal  pi". 


aloDK  tbe  line  of  revetment,  sbowu  on  the  original  plan  of  ioiT^Yivement,  t  , 
the  thtentened  cnttiug  out  of  the  river-waters  back  of  the  pier.  These  oporatioi 
thus  fulfilled  what  was  expected,  nn  set  fnrib  in  tbe  Ia«t  nnnnal  report. 
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Hie  Unit  hu  been  fonDi)  Teiy  favoTable  to  this  class  of  conBtractioD,  the  piles 
iii^isf  readily  tkod  deeply,  sod  the  work  done  of  moat  excellent  character. 


'a  induced  morhed  changes.  When  the  season  of 
1^1  rlotwl,  the  shore-line  on  the  back  or  west  aide  of  the  weet  pier  had  gnined  ont- 
'UdKUieSOO  feet,  indicating  a  great  accretion  from  this  direction.  A  (ougne  of  sand 
;iM  iu  the  month,  between  the  piers,  formed,  hud  kept  working  its  way  over  to  the 
■»t,  liiMn  itB  side,  the  east,  nntil  it  left  at  the  inner  end  of  the  west  pier  a  water-way 
f!  bat  to  feet  in  width,  cutting  out  to  a  depth  of  from  9  feet  to  11  feet.  This  same  ac- 
CRtMD.  ra  ten  ding  ontaide  the  month,  swept  round  in  a  cnrve  till  it  etmok  the  east 
pin.  lODe  1^  feet  &om  its  inner  end,  which,  at  the  time  of  starting  the  pier,  was  close 
TO  the  (bore-line. 

To  tlieback  or  east  of  the  east  pier  there  has  also  been  again  outwardly  of  the  shore- 
liiM  J30  fe«t,  though  the  accretion  is  less  marked  here  than  on  the  corTeeponding  side 
"f  iTNl  pier,  where,  from  the  direction  of  the  river's  waters  to  this  pier,  as  located  and 
>4>rtMl,  there  was  a  decided  and  constant  tendency  to  seek  a  new  outlet  to  the  back  of 
:bt  fin,  tiebind  its  inside  end,  a  tendency  overcome  by  the  line  of  piles,  inside,  above 
ulTcrtid  to.  An  eiaminatiun  the  present  spring  disclosed  the  cutting  off  of  the 
"loDj^e"  between  piers,  where  the  water-way  was  narrowed,  and  the  increase  of 
■ullb  of  this,  with  the  depth  of  from  S  feet  to  10  feet.  It  was  expected  that  the  freshet 
iiC  the  spring  would  have  carried  away  all  this  accretion,  but  as  they  were  unusually 
liKbl.  Ihey  failed  to  cut  away  but  the  point  of  the  "tongue."  A  beneficial  effect  of 
the  inproTement  is  at  once  noted  in  the  channel  following  a  straight  course,  par^lel 
b'  ibc  pier,  out  into  the  lake,  instead  of  tending  southwestwardly  in  a  tortuous  course, 
Is  it  did  before  the  building  of  the  west  pier. 

CHringto  the  appropriation  having  been  nearly  exhausted  during  the  working  season 
li  1*^1,  no  new  work  has  been  attempted  this  season,  so  far:  it  is  proposed,  however, 
ID  nitir  Into  contract  immediiit«ly  for  the  extension  of  both  piers,  building  200  feet  on 
evh  th«  present  working  season. 
BnpMIfully  submitted. 

JA8.  W.  CUTLER, 
Captain  EngiNteri,  Uniled  Stales  Army. 

ClJdOfl  D.  C.  IIOL-STO-V, 

Cup*  of  Engiium,  UiiUed  Stala  Anay. 

The  vork  of  the  preaeDt  flacal  year  ^ill  he  tbe  extension  of  tbe  piers 
a$  tar  IS  the  appropriation  of  $25,000  will  admit.  An  additional  ap- 
propriation of  $50,000  for  the  next  fiscal  year  is  estimated. 

Tbe  total  namber  of  arrivals  and  departures  at  the  port  of  Two 
l^vns,  Wisconsin,  during  the  year  was  as  follows : 

Ponlmndred  and  seventy -four  arrivals  and  departures  of  steamers 
ud  propellers ;  141  arrivals  and  departures  of  sailing-vessels. 

^ilne  of  cargoes  shipped,  $1,258,318,70:   value  of  cargoes  received, 

i=«aiiT.iUbleJolv  1,1871 $24,968  70 

^'■'iMippropriatedbyactof  JunelO,  1872 25,000  00 

^<Mat  expended  duriDR  fiscal  year  ending  June  30, 1S73 21,664  31 

■J^TO  irsilable  July  1,  1^7-2 28,284  49 

™mi  twinired  for  Hacal  year  ending  June  30, 1874 50,000  00 


IMPROVEMENT  OF  MANITOWOC  HARBOK,  WISCONSIN. 

Awstant  W.  II,  Hearding,  in  immediate  charge  of  this  improvement, 
'*W»  as  follows : 

Office  United  States  ExoiNEEns, 

MUwankee,  Jme  30,  1972. 
!H|  [  hive  tbe  hoDor  ta  submit  a  report  upon  the  work  which  had  been  effected  at 
™.^*Waf  Hauitowoc,  Wisconsin,  during  the  flscal  year  eoding  June  30,  1872. 

'  *(  tbe  contract  of  R.  A.  Conolly  of  duta  Jnne  15,  1S71,  an  extension  of  96  feet 
u'Want^e  to  each  of  tbe  piers  confining  the  river-channel,  the  enter  crib  of  each 
f*^  ^  of  dimensioDi  M  by  20  feet ;  the  inner  crib  on  either  side  being  32  by  20 
'**'-  ^  Dpprr  surfnee  of  the  crib-timbers  being  1  foot  above  the  water-level  at  tbe 
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time  of  BiukiDg ;  the  total  lengtb  of  the  crib-work  being  coiiBeqnently  192  mnninK 
feet.  Snpentmotttte  baa  also  Men  built  over  the  eight  cribs  which  were  saok  and 
filled  auder  a  previons  contract  witb  David  Smoke,  and  a  part  of  the  reqaisite  stone 
ballast  fumished. 

Tbe  total  leofith  of  pier-work  which  baa  been  constructed  by  the  United  States  Got- 
emment  at  this  harbor  is  2,566  tnuning  feet.  The  eastern  extremities  of  the  piers  now 
extend  to  the  natural  water-line  of  13  feet  mean  lake-level ;  but  as  the  water  at  the 

EiiBsent  date  is  about  16  iucbea  lower  tban  the  mean  level  of  the  lake,  an;  veaeeldraw- 
Dg  more  than  HI  feet  cannot  enter  tbe  harbor.  The  work  of  the  present  season  in- 
cladea  tbe  buildiDg  of  superstructure  over  the  cribs  which  were  sunk  last  year,  filling 
up  the  piers  with  stone  at  pointa  wbete  it  baa  settled  to  a  seriouB  extent,  and  protect- 
ing tbe  piers  by  driving  guard-piles. 

Dredging  is  being  dona  at  the  expeoae  of  the  city,  eo  that  the  mid-chanael  depth 
shall  not  be  lens  than  13  feet. 

On  the  31st  da;  of  March,  1S72,  a  settlement  was  effected  with  tbe  adminiatrator  to 
tbe  estate  of  David  Smnko,  deceoaed,  whereby  tbe  percentage  retained  in  accordance 
with  his  contract  wa«  surrendered. 

Tbe  followiog  is  a  statement  of  the  quantity  of  materials  used  and  labor  performed 
under  the  ccntract  of  R.  A.  Conolly,  ol  June  15,  IHTl : 
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Be^deswbicb  there  was  used  of  Government  timber  left  from  David  Smoke's  contract: 
Of  piue,  892  linear  feet ;  of  hemlock,  7,442  linear  feeL  It  is  expected  that.tbe  work  at 
this  harbor  wiU  be  completed  by  November,  1B72.    No  appropriation  has  been  madeibr 

tbe  fiscal  year  ending  June  30,  1BT3. 

Since  tbe  improvements  have  been  made  by  the  United  States  Government  there  hu 
been  a  large  increase  made  in  the  commerce  of  the  place,  and  it  is  expected  that  a 
further  impetus  will  be  given  to  bnsinees  through  the  tines  of  railroad  whicti  ate  in 
process  of  constrnction  Co  and  from  this  point. 

A  dry-dock  has  been  completed,  which  is  capable  of  receiving  vessela  of  tbe  largest 
capacity  for  repairs,  &o. 

The  number  of  steamers  and  sailing-vesaele  which  have  been  built,  and  also  the 
number  of  activala  and  departures  of  vessels,  are  as  follows : 

ArrivaU  during  the  ytar.—Stetaams,  543;  aail-vessels,  565. 

Departure  during  the  year. — Steamers,  545;  «ail*vessels,  578. 

Steamers  built,  2 ;  sailing-veasels  built,  6. 

The  number  of  vee»els  rupaired  baa  been  48,  At  the  present  time  there  are  upon  the 
stocks,  bnildiug,  1  propeller  and  4  sailiug  vessels. 

The  eiporte  during  the  past  year  have  been  larger  tban  in  any  previous  year,  the 
only  articles  showing  a  decline  being  lumber,  shingles,  and  railroad -ties. 

Manitowoc  is  situated  in  tbe  collection -district  of  Uilwankee,  which  is  the  nearest 
port  of  entry.    The  nearest  ligbt-honae  is  at  the  barbor,  of  the  fifth  order  of  lens. 

I  have  the  bonor  to  remain,  very  nspectfully,  your  obedient  servant, 


W.  H.  HEAEDING. 


I,  Uniltd  Stalet  Army. 


Office  of  U.vitkd  States  Engineers, 

Milwaukee,  JiUg  15, 187^ 

Sib  :  1  bavo  tbo  honor  to  acknowledge  the  receipt  of  yonr  favor  of  the  13th  instant, 
requiring  an  estimate  of  the  costofeitondiog  the  piers  at  Manitowoc  Harbor  to  adepth 
of  18  feet  of  water,  mean  lake-level. 

Tbo  distance  from  tbe  present  extremities  of  the  piers  to  a  mean  depth  of  19  feet 
water  is  400  feet. 

Tbe  piers  now  extend  to  tbe  natural  line  of  13  feet  of  water,  mean  lake-level,  but 
close  to  the  ends  of  the  piers  the  water  has  vraahed  out  the  sand,  so  that  there  u  a 
depth  of  15  feet.  This  depth  being  tbe  limit  to  which  a  pior  of  SO  feet  in  width  i« 
usually  carried,  tbe  additional  heigbt  of  5  feet  of  supentructure  making  the  heiKbt 
equal  to  the  width.    I  have  made  the  estimate  for  800  running  feet  of  crii>-work  ol 
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!4  r«el  in  iridtb.  The' mean  height  of  the  sixteea  cribs  would  be  23)  feet,  olloniiig  5 
leet  Jbr  anperatnictiire. 

Etlitutra  ro9t  of  crib,  50  6^24  b^  231 /eel, '«  lepiateioii  a  ttotie  foaHdation. 

Fnr  100  linear  feet  of  pine  timber,  12  b;  IS  inohee,  &t  40oeul8 ^0  00 

For  6i,(R!  Imear  feet  of  timber,  Bt2:t  oenta 1,  3H4  83 

For  9,951  poands  of  iron  drift-bolts,  at  &i  cents &1S  24 

For6.mIiijearfeetDf  framing,  at  13  cents 734  52 

For  141^  cords  of  stona  baUast,  at  S9 1,274  5S 

C«it  of  one  crib 3,976  17 

Fomidatton : 
For  £  ootds  of  stone,  at  S9 325  00 

Intervals  aod  foot  walk  : 

For  10  cords  of  bniah,  at  $3 J30  00 

For  5  cords  of  stone,  at  $9 45  00 

Fw  450  feet  (board  measnre)  plank,  at  $20 9  00 

For  9  pounds  spikes,  at  10  cents 90 

84  90 

Cost  of  one  crib,  fonndation,  and  interval 4,286  OT 

Ud  10  per  cent,  for  contingent  expensee 438  60 

Total  cost  of  one  crib 4,714  87 

lolsl  Met  of  sixteen  cribs,  (H'W.  67x16) 75,434  72 

Bi»p*rtfLilly  submitted. 

Your  obedient  serrant, 

W.  H.  HEARDINQ. 

BiTTet  Colonel  D.  C.  Houston, 

Major  of  Engiiiea'g,  United  Slata  Anns. 

No  appropriation  was  made  for  tbia  liarbor  at  the  last  sessiOD  of  Gou- 
ettes,  and  none  was  asked  for,  as  the  amount  of  tho  original  estimate 
had  been  reached. 

Tbis  estimate  was  based  npon  the  plan  adopted  by  my  predecessor, 
Major  J.  B.  Wheeler,  Corps  of  Engineers,  who  uses  the  following  lan- 
gnuge  in  his  report  of  1867  : 

11  u veil  to  state  that  the  word  "completion"  is  relative,  moaning.  In  this  case, 
the  napletion  of  tlie  present  plan.  From  the  very  natare  of  things,  and  this  kind  of 
'nrk,  ipeimanent  completion  cannot  be  expected. 

I  therefore  snbmit  herewith  an  estimate  of  $30,000  for  the  further  ex- 
Mnsion  of  the  piers,  and  an  estimate  of  #40,000  for  the  next  fiscal  year. 

liDMit  available  Jnty  1,1871 {20,459  04 

^Muit  expended  dnnng  the  fiscal  jear  ending  June  30, 1873,  including 

K3&93  retained  from  payments  to  contnwtoro...... ...................        9,680  08 

Awxurt  available  Jnly  1,  1872 10,678  96 

Annimt  required  forliacal  year  ending  Jane  30,  1874 40,000  00 


IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  WISCONSIN. 

The  operations  of  the  year  are  reported  as  follows  by  the  asaistant  in 
Eha^,  sir.  W.  H.  Bearding: 

Office  Ukitkd  States  Enoineers, 

Milviaut«e,Jiiiie  30, 1872. 
&i;  The  following  report  upon  the  harbor  of  Sheboygan,  Wisooosin,  is  resp.ectfall; 

Swb  the  date  of  the  last  annual  report,  of  June  30,  1871,  and  under  the  contract 
w»M«ith  F.  M.  Knapp,  of  Racine,  Wisconsin, of  date  September  3. 1870,  193  running 
"rt  J  crib-work  20  feet  in  width  were  built  to  the  water-surface,  id  extension  of  the 
<™^  pier;  also,  nnder  his  contract  with  the  Oovemment  of  date  Jane  17, 1871,  256 
nniiiui;  feet  of  crib-work  have  been  bnUt,  of  the  same  width,  128  &et  of  which  were 
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plftoeil  in  exteniion  of  the  north  pier,  aod  the  sKme  leof^b  was  in  exteoBioii  of  the  aonUi 

Eier,  romiDg  a  total  length  of  pier-extoDsioD  under  both  contcacta  of  44S  ninniDg  feet, 
ailt  io  7  separate  criba,  each  of  dimenaiona  64  feet  in  length  by  20  feet  in  width. 
The  qaantitiea  of  maleriaJa  uaed  and  amount  of  labor  performed,  with  the  amonot  of 
expenditare,  ore  atiown  in  the  following  table ; 
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The  character  of  the  lake-bed  at  thia  poiot  is  nnfaTorable  to  the  aettling  of  crib- 
atractniCB,  being  formed  of  a  loose,  Bhtfting  sand,  and  tUe  criba  which  were  sank  witb- 
oat  being  provionsly  provided  with  stone  fonndationg  upon  which  the;  conid  rest  have 
tilted  aerionsly.  The  work  of  building  superstructure  ovec  these  cribs  is  in  activ* 
progress,  and,  it  is  expected,  will  be  completed  during  the  month  of  July. 

Jt  is  proposed  to  finish  the  piers  by  placing  a  crib  of  dimensions  50  by  30  feet  at  the 
extremity  of  each.  Bids  will  be  received  for  the  construction  of  these  cribs  on  the  51h 
day  of  August,  1872.  Jt  is  also  proposed  to  dredge  abont  li,DOD  cubic  yards  of  sand  out 
of  the  cbanuel,  and  make  repairs  to  tbe  piers  where  most  needed.  This  work  will  be 
done  bj  contract,  under  appropriation  for  the  improvement  of  this  harbor  by  act  of 
Congress  dated  June  10, 1^72. 

The  number  of  arrivals  and  d<>parturee  of  steamers  and  sailing-vessels  during  the 
past  year  is  as  follows : 

ArrlviOs.    DqiutnnL 

Of  steamers 592  523 

Of  sail- vessels 321  316 

Total S<3  839 

This  number  does  sot  include  vessels  which  have  taken  shelter  in  the  harbor  from 
streaa  of  weather. 

An  approximate  account  of  imports  and  exports  is  aa  follows : 

ImporU, — Merchandise,  79,242  pacliagea;  iron,  441,200  pounds;  rail road-irou,  2,000 
tons ;  nails,  2,140  kegs ;  coal,  1,600  tonsj  salt,  7,821  barrels ;  com,  2,S20  bushels ;  lum- 
ber, 3,720,000  feet,  board  measure ;  shingles,  640,000 ;  plaster,  2,100  tons ;  bark,  1,341 
cords ;  sundriet*,  8,972  packages. 

KnyorU.— Wheat,  572,000  bushels;  flour,  32,720  barrels;  26,590  packing-barrels; 
wool, TG,520  pounds ;  homed  cattle,  321 ;  |)eaa,  42,321  bushels;  chairs,  16,000;  sDDdries, 
61,3'20  packages. 

Daring  the  post  year  the  Sheboygan  and  Fond  du  Lac  Railroad  has  been  extended 
westward  as  far  as  Princeton,  a  distance  of  seven ty-niue  miles,  and  a  daily  line  of  pro- 
pellers established  from  this  port  to  Pentwator,  Michigan.  It  is  expected  ui at  the  ncil- 
ities  for  doing  buaineaa  opened  by  these  routes  will  increase  the  commerce  of  tbe  placs 
matenall;  during  the  next  year. 

Sheboygan  is  situated  in  the  collection-district  of  Milwaukee,  which  place  is  also  the 
nearest  port  of  sntry.  The  nearest  light-house  is  about  one  mile  nortu  of  the  harbor, 
and  shows  a  fixed  white  light,  famished  with  a  fifth  order  of  lens. 

I  have  the  honor  to  remain,  very  respectfally,  your  obedient  servant, 

W.  H.  HEAEDING. 

Brevet  Colonel  D.  C.  Houbtok, 

Major  of  Engineera,  TJniUd  Slaltt  Ai'my. 

The  sum  appropriated  at  tlie  last  session  of  Congress  ($18,000)  does 
not  cover  tbe  work  of  repairs  required  at  tbis  har^r,  as  eatimated  iu 
iny  annnal  report  for  1S71,  wben  I  estimated  the  sum  of  #26,000. 

An  estimate  of  $10,000  is,  therefore,  submitted  for  the  year  ending 
June  30,  1874. 

Amount  available  Julv  I,  1871 629,086  70 

Amount  appropriated 'by  act  of  June  10,  1872 18,000  00 

Amount  expended  dnring  the  fiual  year  eniling  June  30,  1872,  Including 

8938.48  retained  from  payments  to  contractors 23,9.16  STi 

Amount  available  Jnly  1, 1872 23,929  75 

Amount  reqnireil  for  fiscal  year  ending  June  30, 1^*74 10,000  0(1 
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A  12. 

IMPROVEME^T  OF  PORT  WASHINGTON  HAEBOB,  WISCONSIN. 

Tbe  assistant  in  immediate  charge,  Mr.  W.  U.  Hearding,  reports  the 
operatioDS  of  tbe  year  as  follows: 

Office  Ukited  States  EsGiXKr.na, 

3IUieauliee,  June  30,  IB72. 

Sm :  I  hare  tho  hODor  to  report  upon  the  work  of  improvement  which  has  been 
ffintad  at  the  harbor  of  Port  Washington  dnrinf;  tbe  pAst  fliwal  vear. 

Under  the  agreemeut  made  with  Mr.  Albert  Conro,  of  Milwaukee,  of  date  Jnne  12, 
1^1,  ten  ciib^  each  64  feet  in  length,  14  feet  in  width,  and  14^  feet  in  height,  were 
bnilt  *od  Bank  in  a  depth  of  9}  feet  of  water,  five  of  which  were  placed  on  tbe  north 
indfivenatbe  south  sideof  the  channel  teadintcto  thepropoBed  basin.  The  direction 
of  the  piers  ia  approximately  S.  E.  by  E.^  E.  The;  are  bnilt  parallel  with  each  other, 
Ibe  iridth  of  channel  between  them  being  150  feet. 

The  cri\ig  are  well  constructed,  and  were  set,  and  remain  in  excellent  alignment. 
The  DFceMary  dredging  for  setting  these  cribs  was  done  at  tbe  expense  of  the  town  of 
Port  Washington,  as  was  also  the  dredging  which  was  done  in  tbe  channel.  The  mo- 
ifrialmmposingthe  bed  of  the  channel  is  a  stilf  clay,  mixed  with  bowlders.  By  reason 
of  (his  favorable  character  of  materia!  for  crib-fonndations,  (there  beinp  no  probability 
Bf  the  crib  settling,)  the  auperstmctnre  was  finished  over  tho  whole  of  the  cribs  by  the 
lime  fpecified  in  the  agreement,  vii,  Deceralier  1,  1871,  the  whole  of  the  work  having 
been  iane  satisfactorily.  The  cost  of  building  and  sinking  these  ten  cribA,  and  cover- 
ing ihcm  with  superstmcture,  was  originally  estimated  at  {18,774.30.  The  qnantityof 
nateiiala  n«ed  ami  labnr  performed  in  their  construction  was  as  follows,  viz  : 

Of  timber  naed,  34,190  linear  feet,  at  18  cents $C,154  SO 

Of  iloiie  ballast,  723.25  corda,  at  16.50 4,701  13 

Of  biMh  filling,  50  corda,  at  $3 150  00 

Ofirandrift-bolts,  52,840.69  pounds,  at  4i  cents 2,245  72 

Of  iron  spiked,  BOO  pounds,  at  7  con ta 14  00 

Of  &Miing.tiinber,  34,190  linear  feet,  at  13  cent* 4,102  80 

Total  MMt 17,367  84 

Tlf  work  ptoposod  to  be  done  during  tho  fiscal  'year  ending  June  30,  1873,  is  the 
^lUngion  of  each  of  the  piers  100  feet ;  each  extension  to  be  formed  of  tiro  cribs  of 
dinifBsiong  M  by  20  feet;  also  the  dredging  of  about  6,000  ciibio  yards  in  the  basin, 
laii  for  Betting  the  cribs. 

Tbe  improvement  of  this  place  by  tbe  constj^ction  of  a  basin  promises  to  bo  a  com- 
plM«tacc«sa.    Already  a  large  and  increasing  bnsiness  ia  transacted  from  the  basin. 

Suiee  opening  of  navigation  in  April  of  this  year,  siity-eight  vessels,  with  a  carry- 
ili|[-ci)iacitf  of  204,000  bushels,  have  entered  and  cleared  from  tbe  basin  ;  all  of  which 
•Itputed  with  fnl!  cargoes  of  grain,  cord-wood,  brick,  atone,  hay,  provisions,  &,c.,  and 
'laiost  all  of  which  brought  to  the  place  fall  cargoes  of  merchandise. 

Bnides  these,  three  vessels  ran  into  the  harbor  for  shelter  during  storms.  Vessels 
linwing  6J  feet  of  wat<r  can  mn  into  the  basin  by  keeping  close  to  the  north  pier. 

Tbeqnantity  of  merchandise  which  has  passed  overthe  bridge-pier,  which  is  owned  by 
Fivale  parties,  dnriog  the  past  year,  is  as  follows,  viz :  Of  wheat,  112,285  hnshebi ;  oats, 
aWeObasbeU;  barley, 750 bushels ;  malt,  30,000  pounds;  flour,  2,000  barrels ;  batter, 
tt7;)00  potinda  ;  eggs,  2,0^  barrels ;  ahooks,  13,000  bundles ;  wood,  1,550  cords;  pork, 
J%  tnrrels ;  wool,  3.!i00  pounds ;  hay,  210  tons ;  potatoes,  12,450  bushelB ;  wagon-buba, 
I^Beta;  plows,  300;  hams  and  shoulders,  16,050  ponnds;  peas  and  beans,  3,6S5  busb- 
'I' :  t«now,  6,400  pounds ;  hides,  lri,600  pounds. 

Port  Washington  is  situated  in  the  ooUectiou-diatrict  of  Milwaukee,  wbich  is  the 
"'"nrt  port  of  entrj-. 

i^t  nearest  light- boase  is  at  the  harbor. 

S«»pectfnlly  snbmitted. 
Your  obedient  servant, 

W.  H.  HEARDING. 

BwTsi  Colonel  D.  C.  Houstok, 

Major  of  Engineen,  Untied  Stata  Army. 
The  total  appropriations  for  this  work,  iiiclnding  that  of  June  10, 
l*i2,  of  815.000,  amonrt  to  »45,000. 


MKibyGoOgle 


124 


HEPORT   OF   THE    CHIEF   OF    ENGINEERS. 


An  estimate  of  $50,000  is  snbmitted  for  the  next  fiscal  year  to  be  ap- 
plied to  extendiug  the  piers,  and  excavating  ttie  channel  and  basin. 

AjDODDt  available  Jalf  1, 1871 190,543  70 

Amoont  appropriated  by  act  of  Jane  10,  1878 16,000  00 

Amount  ezpended  daring  flacal  year  ending  June  30,  1673 . 18,976  69 

Amoantavallablelulj  1,  ISTa 16,564  01 

Amount  required  for  fiscal  year  end iug  June  30,  1874 50,000  u6 


IMPEOVEMEKT  OF  MILWAUKEE  HAHBOE,  WISCONSIK. 

The  operatioDs  of  the  year  are  given  in  the  following  report  of 
Assistant  W.  H.  Hearding,  in  imm^iate  charge  of  the  improvement 

Office  of  United  States  Ekoinkgrs, 

ililicauliei!,  June  30,  1872. 

8m :  The  followtUK  report  upon  tbe  worlc  which  has  been  done  at  tbe  harbor  of 
Uilwftukee,  WucoDaiii,  during  Clie  past  fiscal  year,  is  respectfully  BUbinitted. 

Under  tbe  contract  of  Messrs,  Hasbrouck  Sc  Conro,  of  this  city,  dated  September  31, 
1870,  eight  cribs,  of  dimensioos  50  by  26  feet^  were  sunk  and  filled  with  stone  liallul. 
tbe  cribs  being  built  to  height  of  1  foot  above  mean  lake-level,  four  of  wbich,  equal 
to  an  exlension  of  200  feet,  were  placed  on  the  north  side,  and  the  remaining  foni 
'were  placed  on  the  sonth  side  of  tbe  harhor-cbannel.  This  work  was  effected  by  tb« 
cootractors  before  the  Istof  Deoeniber,  1871,  according  to  the  terms  of  agreement,  aud 
closing  the  contract. 

The  quantity  of  materials  used  and  labor  paid  for  in  tbe  coostruction  of  tbeeeeight 
cribs  was  as  follows,  viz : 

45,73.*(  linear  feet  of  pine  timber,  at  16}cenU $7,545  W 

1,341.75  cords  of  Btone  ballaat,  at  (8.25 11,069  « 

65,efi2.19  pounds  of  iron  drilt-bolts,  at  31  cents 2,468  SI 

75  pounds  of  iron  screw-bolts,  at  6^  cents 4bT 

45,7331iDearfeetof  framing,  at  8}^  cents 3,772  97 

Total  coat  of  eight  cribs  to  1  foot  above  water-surface 24,863  04 

On  the  17th  day  of  June,  1871,  a  contract  was  entered  into  by  Henry  Starke,  of  tbe 
city  of  Milwaukee,  to  couHtrnct  a  farther  extension  of  150  running  feet  to  each  of  tbe 
~  '  ~~~  to  conaint  of  two  cribs,  each  50  by  26  feut,  and  one  crib,  of  dimensions  50  feet  in 
ti  by  30  feet  in  width,  on  each  side  of  the  clianntj,  and  to  build  superstructure 
r  tbe  whole  fonrteen  cribs  embodied  in  th^  two  contractA.  Tlieso  Inat  six  cribs 
specified  in  Starke's  contract  were  built  to  a  height  of  1  foot  aboTe  menu  lake-level ; 
the  last  of  them  being  sunk  in  position  and  filled  with  1>allast  ou  the  25th  day  of  Ki>- 
Tcmber,  187 1. 

Tbe  quantity  of  materials  nsed  and  laljor  paid  for  in  the  building  and  sinking  of 
the  six  cribs  was  as  follows,  \ii : 
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Mr.  Starke  commenced  bailding  tbe  snperstmctnre  over  the  seven  cribe  forming  tbe 
north  pier-extension  early  in  May  of  tbis  year.  He  bas  nearly  completed  the  same  to 
a  nieau  height  of  5^  feet  above  mean  lake-level ;  the  outer  crib,  m  feet  by  30  inches, 
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itiof  ;j  f«et  above  that  datum.  The  whole  of  the  work,  aa  far  as  completed,  ia  well 
diiiie*iid  baltaated  with  stone.  The  qaantit;  of  materials  ,used  aod  labor  performed 
in  bniUiiig  this  superstmcture  to  date  is  as  follows : 

IDJlOlinear  feet  of  pine  timber  at  19.3  cents 31,969  63 

«i  liDcu  feet  of  oak  limber,  at  30  ceDts 13  95 

tMlioearfeetof  oak  piles,  at  li>  cents 37  44 

1J,T«  poimdB  of  iron  drift-bolts,  at  4J  cenla 525  80 

49pa«iidsof  iron  spikes,  at?  cents 3  4.1 

ITIpoondsof  iron  screw-bolta,  at  10  cents 17  10 

WUleDnisaf  stone  ballast,  at  t>4 4,039  20 

IS,%6|liae»rfeetoffraining,  atlOceuts 1,035  65 

Driring  9  piles,  at  $5 45  00 

ToUI 7,707  40 

IV  third  crib  fVom  the  outer  end  of  tbe  noith  pier  was  Htmck  by  some  nnknown 
T(Ncl  and  damaged  to  a  jsarions  extent,  soon  after  the  crib  waa  placed  in  posltioD. 
IkftactnTe  was  repaired  and  the  snperHtructnre  carried  b;  means  of  piles. 

ll  ia  fipect«(I  that  two  cribs  of  the  sonth  pier,  which  have  been  damaf^ed  by  oollia. 
ioi.  Till  be  repaired,  and  the  whole  of  tbe  superstmcture  built  over  the  sereu  oribs 
IbtDiiDg  the  suuth  pier-eitenaion,  during  the  present  working  iteason  :  also,  that  pro- 
tmiDn  will  be  given  to  tbe  ends  of  the  piers  by  driving  clumps  of  piles,  Ave  to  each 
tlaaf,  to  be  sprung  together  and  banded  with  cbaina  ;  also,  that  repairs  will  be  made 
Wik  portion  of  the  inner  (or  old)  cribs. 

A*  the  stage  of  water  in  the  lakes  is  low  dnring  the  present  season,  one  or  two  vea- 
Kktthich  have  been  deeply  laden  have  experienced  some  little  difilculty  npOD  enter- 
iDp^  bnl  by  keeping  in  the  deepest  part  of  tbe  channel,  vessels  drawing  14  feet  nf  water 
cu  tfket  n  ready  entrance  by  changing  their  coarse  but  onoe  for  the  entint  lancth  of 
tbttoL  To  make  a  nnifeim  depth  of  water  of  14  feet,  alouff  the  whole  length  of  the  cnt 
itlbeprment  stage  of  water,  which  is  1  foot  4  inches  Iielow  mean  lake-level,  and  a 
■idlhofSSOfeet,  tbe  amount  of  dredging  necessary  to  effect  the  same  would  be  about 
UJKOwbic  yards. 

Tbtnamber  of  arrivals  of  steamers  and  salling-viMsels  dnring  the  past  flsoal  yearhns 
IwD  7,012,  with  a  tonnage-capacity  of  2,607,850  tons.  Of  departures,  7,042  with  ton- 
Mgwtpacity  of  2,011,384  tons. 

Ammnt  of  duties  collected  dnring  the  fiscal  year,  tl34,2S4.73  in  gold. 

Bwvipts  from  tonnage-duties,  luspecfion  of  steamers,  licenses,  enroUmeiitH,  and  uia- 
tineiiMpilals,  |13,714.30. 

Thr  DFireet  light-house  Is  idtnated  at  tbe  north  point  of  Milwaukee  Bay,  which  is 
ikiWBilM  distant  ftom  the  harbor-channel,  being  provided  with  a  fourth  order  of 
kM.  Ila  heigbt  above  the  level  of  tbe  lake  ia  10?  feet.  There  is  also  a  beacon -light 
n  tbe  north  pier,  at  a  distance  of  680  feet  from  the  extreme  end. 

I  have  the  honor  to  remain,  very  respectfully,  your  obedient  servant, 

W.  H.  HEARDING. 

^fn  D.  C.  HrtrwrOJi, 

Corpt  0/  EiigiiiMn,  United  Slalei  Armg. 
^0  appropriation  waa  made  for  this  harbor  at  the  last  session  of  Con- 
pvsi,  nor  was  any  asked  for,  as  the  amount  of  the  origiaal  estitaato  had 
be«D  reached,  and  it  was  estimated  that  the  fnnds  available  would  ex- 
tend the  i)iers  out  as  far  aa  was  necessary.  The  piers  have  already  been 
eilended  out  to  a  depth  of  17  feet  at  the  ordinary  stage  of  water,  and 
tbe  ^iids  OD  hand  will  complete  the  superstructure  and  repair  the  did 
Torkasfar  as  it  is  deemed  necessary  at  present.  l^Io  further  extension  of 
'll*  iriera  will  be  required  for  some  time  to  come. 

In  order  to  put  this  harbor  in  good  condition  the  channel  between  the 
]i\tn  Blionld  be  excavated  to  a  depth  of  14  feet  at  all  stages  of  water, 
Mdlestiroate  that  the  sum  of  $10,000  will  suffice  to  do  this  tboronghly. 
ifit  be  tbe  intention  of  the  Government  to  do  all  that  is  necessary  to 
complete  and  maintain  this  harbor,  without  reference  to  local  aid,  this 
Boin  will  be  re<iuired. 

AauMui  available  Julj;  1,  1871 975,191  79 

Anmant  expended  dnring  the  fiscal  year  ending  .lune  :tO,  1878,  including 

|t.t;o.9H  retained  from  payments  to  coDtraclors 5.1,391  03 

Amsnt  available  July  1,  1872 81,830  76 

Ar»«iBt  Te<iuired  for  fiscal  year  ending  Juno  30,  1874 10,000  00 
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A  14. 

IMPROVEMENT  OF   RACINE    HARBOR,   WISCONSIN. 

Ilie  operatioDS  of  this  barbor  are  reported  as  follows  by  Assistant  W. 
H.  HeardJDg,  who  has  had  immediate  charge: 

Office  United  States  Engineers, 
MUumuket,  Jane  :tO,  ISti. 
Sir  :  I  bave  the  boQur  to  sulioiit  tbe  foUoiviDg  report  upon  the  liarbor  of  Rftcine, 
WiBOoaaiii. 

Od  the  30th  (lay  of  September,  I8T0,  a  contract  was  made  by  the  United  Statcfl  Oo(- 
emment  with  Mr.  F.  H.  Knapp,  of  Raaioe,  nnder  which  be  was  to  constract  ^  ran- 
DiDgfeet  of  crib-pier  work  to  the  water-so rface,  of  20  feet  in  width,  iu  eitetiBion  oftbi; 

Aa  the  workiug  season  was  far  advanc«d  at  tbe  time  of  effecting  the  contract,  noik 
was  Dot  commenced  upon  the  piers  until  Ma;,  1371.  At  the  date  of  the  snoaal  report, 
June  30, 1871,  the  contractor  had  built  12HrutiDingfeet  of  ctib-worb  to  the  water-surface. 
The  remaining  r28fect  were  built  and  finished  to  a  height  of  1  foot  above  mean  lake-level 
in  July,  1871.  Repairs  were  made  to  a  portion  of  tbe  old  work,  at  the  west  end  of  the 
north  pier,  for  a  length  of  206 running  feet,  by  taking  out  the  oil)  timber,  and  replacing  it 
with  new.  This  new  superstructure  was  built  12  feet  in  widtli,  and  filled  with  nWu 
covered  with  stone  ballast. 

Tbe  cribe  built  in  extension  of  the  aonth  pier  settled  very  unevenly,  tilting  ODt  nf 
their  proper  alignment.  The  quantity  of  materials  used  and  labor  performed  in  thf 
couslruction  of  the  south  pier-extension  to  water-surface,  and  making  repairs  to  nortli 
pier,  were  as  follows  :  Of  pine  timber  ^i.H^i  linear  feet ;  piue  plank,  IS  feet,  boaid 
measnre  ;  iron  drift-Iielts,  3(1,623  pounds;  iron  screw-bolts,  50  ponnds  ;  iron  spikes.  lOU 
pounds  1  oak  piles,  144  linear  feet ;  stone  ballast,  655.54  cords ;  slabs,  70.12  corns  ;  fram- 
ing, 34,263^  linear  feet;  old  timber  taken  out  and  replaced.  1,111  linear  feet ;  piles  driven. 
(number)  C!. 

Tbe  contractor  has  been  engaged  during  tbe  nast  month  iu  building  superstnictiirr 
over  the  soutli  piur-extcusion,  aud  it  is  expected  that  he  wilt  have  completed  tbe  sanir 
belore  tbe  1st  day  of  August. 

At  this,  as  at  other  harbors  on  the  west  shore  of  Lake  Micliican  which  are  aonthwird 
of  Milwaukee,  it  would  seem  to  1>e  essential  to  carry  out  the  north  pier  to  auch  a  dis- 
tance beyond  the  extremity  of  the  south  pier  as  to  protect  it  from  seas  produced  by 
northeast  storms. 

The  general  impression  at  this  particular  point  is  that  the  cxteusiou  which  has  hetn 
made  to  the  south  pier  has  been  pnjadicial  to  tbe  maiuteuauce  of  as  deep  a  channel 
between  tbe  piers  as  would  have  bceu  niaintaiued  provided  an  extension  of  c^dsI 
lensth  had  be'tn  given  to  the  north  pier,  and  from  personal  obeervatioQ  I  am  inclined 
to  ^o  belief  that  the  north  pier  at  this  barLior  sbonld  be  extended  150  fe«t  furtberiotn 
the  lake  Iban  it  is  at'  the  present  time.  It  now  projects  75  feet  beyond  the  extremity 
of  the  south  pier.  To  effect  this  wonld  require  tbe  building  of  three  cril»,  each  of  ili- 
meosions  50  by  30  by  26^  fotit,  placed  upon  foundations  of  stone.  An  estimate  of  tlir 
cost  of  bnilding  and  completing  these  three  crib8,protccting  theeudof  pier,  and  filling 
intervals  between  cribs,  is  respectfully  submitted  as  follows,  viz  : 

^KliNiate  0/co9l  0/ one  crib  SCbj/Htbg  mi/eel. 

6,099  linear  feet  of  timber,  at  23  cents ?l,8rd  " 

12,061  pounds  of  iron  drift-ljolts,  at5J  cents li£!  ffi 

316.30cord8ofstonebHllaHt,  at  $10.50 2.271  IS 

y,099  linear  feet  of  framing,  at  12  cents 971  »■ 

Cost  of  crib 5,7fi9  l.'i 

Fonndation : 

30  cords  of  stone,  at  $10.50 .11.-.  «l 

Interval  ood  foot  walk : 

16  cords  of  brush,  at  $4 9C4  00 

7  cords  of  slone,  at  810.50 73  50 

450  feet  (bonrd-meaaure)  plank,  at  $18 8  10 

9  ponnds  of  spikes,  at  decnts 72 

Cost  of  interval  and  footwalk UG  Xi 

fi.«»4: 
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AddlDpei cent.  Tor  ciHitiiigeiicLeB $623  04 

ToUlcoat  of  oDd  crib,  iotervftl,  and  footnalk fi,853  51 

Total  cost  ofthree  cribs,  interral  and  fooCwalk,  ($6,853^1x3) 30,560  53 

Coat  of  pnttectioQ  to  outer  crib 473  75 

Total 21,034  28 

Hm  nnmber  of  amTtils  and  departurea  of  steamora  sad  sailiug-veiMels  during  the 
pul  Tear  ia  at  fbllowa : 

ArHviila.    DepartareA. 

Slnuun 4W  494 

!jitT«ee!s 559  555 

Total 1,055  1,049 

Vk  principal  importa  bave  been  :  Of  lumber,  03,003,198  feet,  board-measure ;  lath, 
i^fXIO;  ihiii|;le«,  10,459,000  ;  coal,  16,304  tons;  bark,  2,417  cords;  cedar  potts 
(iiiitDbcr,)37,2<0;talt,  2,000  barrels;  railroad-ties,  (number,)  56,947  ;  wood,  5,076coTdij; 
pitkageaof  niercbandise,  13,^4. 

EiiurU.—Coia,  154,405  buahela;  flour,  786  bairels;  oats,  11,9^  baHbels;  ha;,  1,760 

Tlie  v^ae  of  af^cnltnral  implements,  and  other  articles  of  maunfactare  which  have 
bed  exported  during  the  post  year,  ia  estimated  at  two  and  tbree-fourtb  millions  of 
doUin,  Mven-etghtba  of  which  were  shipped  to  the  interior  by  rail. 

The  domestic  and  foreign  imports  ana  exports  have  fallen  from  seven  and  one-half 
aillioa  dollars  in  1868,  to  $2,380,000  in  1872.  This  falling  off  la  attributed  to  the  sale 
si  Um  Western  Union  Railroad  to  the  Milwaukee  and  Saint  Paul  Company. 

Eadne  is  situated  in  the  collection -district  of  Milwaukee,  wbicb  ia  the  nearest  port 
dfenny.  The  nearest  light-honse  ia  at  the  pier  on  the  north  side  of  the  barbot-chan- 
D^,diqi]aying  a  tixed  wbite  light,  provided  with  a  lens  of  the  fifth  ordur,  and  is  47( 
twi  ibore  lake-level. 

1  have  the  honor  to  remain,  your  obedient  servant, 

\V.  H.  HEARDING. 
Bitvrt  Colonel  D.  C.  Houstom, 

Major  of  Euffiiutri,  United  Siaiea  Army. 
The  views  of  AsBiatant  llearditig  are  concurred  in  as  to  the  necessity 
oi  eitending  the  north  pier.  The  original  plan  contemplated  that  both 
pins  shonld  be  extended  out  equally.  Later  investigations  have  shown 
tiul  ia  this  portion  of  the  lake  the  north  pier  shoald  be  longer  than  the 
sonlb. 

The  direction  of  the  piers  being  enst  and  west,  and  the  prevailing 
^tonns  being  northeast,  the  sonth  pier,  when  extended  out  as  far  as  the 
iK^h  pier,  catches  the  material  driven  in  by  stornia,  and  causes  it  to 
be  deposited  in  the  harbor.  To  prevent  thisthe  south  pier  should  never 
he  extended  in  such  cases  beyond  a  northeast  and  southwest  line  pass- 
ing  through  the  end  of  the  north  pier.  For  these  reasons  ttie  sum  of 
t^,000  ia  estimated  for  this  improvement. 

Aiwnnt  available  July  1,  1872 il7,285  65 

^iwoDt  expended  during  the  fiscal  year  ending  Juno  30,  1873,  including 

£4&%  retained  from  paymeots  to  controct-ors ■ 13, 130  88 

ABMint  available  July  1,  1872 4,161  77 

iwnnt  teqnired  for  fiscal  year  ending  June  30,  1874 20,  000  00 


A  15. 

IMPKOVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 

Anistant  W.  H.  Hearding,  assistant  in  charge,  reports  as  follows : 

OrncB  United  Statm  EdoiNEEns, 

J/UwokAm,  JuHt^O,  187-i. 
-'^■1:  The  followinff  report  upon  the  harbor  of  Kenosha,  Wisconsin,  'for  the  fiscal  year 
-ii-luf  iLe  30tU  of  Jane,  1873,  is  respectfully  submitted. 
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s  eDt«red  into  by  E.  A.  Conolly,  of  CUmeo, 
ii>h  hB  woa  tfl  drive  piles  in  jTiilApo«itiOD 
.1 dfilftbein- 


On  tbe  15th  of  Jnne,  1S71,  n  contract  it  ..   

lit inois,  with  the  OoverDmeat,  under  which  he«_.   __   . 

iirounil  the  displaced,  brolien  crib,  build  siiperBtnictare  over  the  some,  aiiid  fi 

torior  space  with  stone  ballast;  also^  to  build  and  place  a  crib,  SO  feet  in  lenrth  b;30 

fK<4t  in  width,  npon  an  alignment  with  the  aoath  face  of  the  north  pier,  outside,  oi  to 

tlie«aHtward  of  the  piling  around  the  diaploceil  crib,aDd  oonnsctad  witb  it  by  acon- 

tinnoue  auperatructure. 

With  the  exception  of  making  repairs  to  the  sontb  pier,  the  work  hM  been  accom- 
plished. It  will  be  necessary,  however,  to  place  more  ballast  in  the  Buperatractore,  as 
tba  piers  at  this  point  are  exposed  to  very  heavy  seas  from  northeast  storms. 

About  25  cords  of  stone  have  been  put  into  the  oldet  portion  of  the  work,  OD  the 
north  pier,  outside,  ut  to  the  eastward  of  the  pier-beacon.  This  was  necessary  to  insure 
its  safety.  The  materials  nsed  and  labor  performed  in  tbe  accomplishment  of  this 
work,  with  the  cost  of  the  same,  arestated  in  tbe  following  table: 


Timber.             j            Iron. 
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S 

1 
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1 

1 
1 

1 
1 

i 
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8-    1    i     \  ^s 

II 
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Lin-JL 
7,093 

Lin.n. :  iin.  A  1     Lb4. 
l,lS9        1411  :  ll.aS3 

Lbt. 

919 

Ut. 

lot) 

n.(B.  jf.) 

i.t,U 

« 

COrdt. 

Un.ft. 

7m' 

"«„». 

During  the  fiscal  year  ending  June  30,  18T:i,  it  is  proposed  to  extend  tbe  north  pier 
by  tbeconstmctionand  sinkingof  acrib,50feet  inlen^h  by  30  feet  in  width,  making 
repairs  to  the  south  nier,  and  protect  the  extremities  of  tbe  piers  by  driving  piles,  in 
clumps  of  live  to  oaoli  clump,  and  banding  tbe  same  with  chains.  As  there  is  but  little 
or  no  current  from  the  river  emptying  into  the  barbor-bMin,  or  from  the  extensive 
bayon  trending  along  tbe  shore,  inside  tbe  point  of  land  from  the  northward,  there  is 
no  scouring  force  applied  to  free  tbe  channel  from  sedimentary  deposits,  except  sach 
as  is  produced  by  tidnl  inflnences,  due  to  changes  in  the  direction  of  tbe  wind.  The 
lengtn  of  the  channel  between  tbe  piers  is  about  1. 200  feet ;  its  width,  150  feet ;  the 
average  depth  is  about  9j  feet  mean  lalco-Ievel.  It  is  important  to  tbe  commercial  is- 
teresls  of  the  place  that  tbe  channel  be  deepened.  To  give  a  channel  of  14  feet  in 
depth,  at  mean  lake-level,  for  tbe  length  of  the  piers,  would  rwiuire  the  removal  of 
30,  OOO  cubic  yards  of  material  by  dredging,  estimated  in  place ;  or,  by  scow-measure- 
ment, about  40, 000  cubic  yards.  This  could  probably  be  done  at  a  cost  of  38  cents  per 
cubic  yard,  or  gll,  300.  Tbe  citizens  of  the  place  ate  Tory  desirous  that  this  be  done. 
Tbe  nnmber  of  arrivals  of  laihng-vessele  at  this  harbor  during  the  fiscal  year  was  259; 
of  departures  during  tbe  Sscal  year  was  257.  Two  or  three  light-drauKht  propellers 
also  came  in  within  the  some  period,  but  not  carrying  a  coasting  license  did  not  report 
at  tbe  custom-house.    The  comnjorce  of  the  place  is  said  to  be  improving. 

Kenosha  is  situated  in  the  collection-diBtriut  of  Itlilwankee,  which  place  is  also  the 
neareat  port  of  entry.  The  nearext  light-honse  is  situated  near  the  harbor-chaunel,  on 
the  north  side.  Tbe  light  is  fixed,  varied  by  fiaabee  at  intervals  of  one  and  one-half 
minutes.    Its  heiglit  is  76  feet  above  the  level  of  Lake  Michigan. 

I  have  tbe  honor  to  remain,  very  respectfully,  yonr  oliedient  servant, 

W.  H.  HEABDINO, 

Brevet  Colonel  D.  C.  MoueTON, 

Major  of  Jinginerm,  Unittd  Slalei  Amg. 

For  the  reasons  stated  iu  the  report  on  Kactue  Harbor  the  available 
futids  will  be  applied  to  the  estenHion  of  tbe  Dortb  pier  50  feet,  and  to 
repairs  of  the  south  pier.  The  Bittn  of  $15,000  is  estimated  for  the  year 
ending  June  30, 18T4,  to  be  applied  to  dredging  a  channel  betn-een  tbe 
piers. 

Amonot  available  Jnly  I,  ie71 $13,307  79 

Amount  appropriated  by  act  of  June  10, 1B7S 10,000  00 

Amonnt  expended  during  tbe  fiscal  year  ending  June  30,  107^,  indading 

(447 .as  retained  fh>m  payments  to  contractor* 5,40H  79 

Amount  available  July  1,  1872 I'-^W  00 

Amount  miuired  for  llscal  year  ending  Jnne  :I0,  l'*74 15,000  00 
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IMPKOVEMENT  OF  CHICAOO  HARBOR,  ILLINOIS. 

The  operations  during  the  year  have  consisted  in  the  extension  of  the 
breakiruter  to  the  soutti,  a  diatance  of  800  feet,  and  the  construction  of 
a  retam  at  the  north  end,  300  feet  in  length.  There  were  constructed 
•it  tlie  close  of  the  3'ear  ending  June  30, 1872,  2,250  feet  of  breakwater, 
iDdndiDgsai)er8tructurevery  nearly  finished,  at  a  total  cost  of  $200,000, 
or  $38.88  per  running  foot.  This  also  includes  the  protection  of  the  north 
end  of  the  work  by  damps  of  piles.  The  whole  work  may  be  safely 
estimated  at  $100  per  foot,  including  covering  and  contingencies.  It  is 
proiwsed  with  the  present  appropriation  of  $90,000  to  continae  the  ex- 
(ension  of  the  breakwater,  and,  if  necessary  for  protection  of  the  harbor, 
to  add  100  feet  to  the  return  at  the  north  end  of  the  breakwater,  as  orig-  ' 
taally  designed. 

It  is  estimated  that  800  feet  will  be  added  to  the  breakwater  during 
ibf  preseut  fiscal  year,  making  a  total  length  of  3,050  feet,  and  leaving 
3J0  feet  to  complete  the  breakwater  according  to  the  original  plan.  lu 
atlilition  to  this,  the  plan  adopted  contemplated  the  construction  of  a 
pier  roDuecting  the  south  end  of  the  breakwater  with  the  shore,  at  an 
ejlimated  cost  of  $167,418.38. 

Adopting  this  estimate,  a  further  appropriation  of  $2C7,O0O  will  be 
nquired  to  complete  the  work  according  to  the  plan  ailopted,  or  a  total 
sum  of  $557,000,  which,  owing  to  the  price  of  materials  and  labor,  is 
tnuchless  than  the  original  estimate.  It  has  occurred  to  me  that  the 
inteiett  of  this  harbor  would  be  better  subserved  if,  instead  of  construct- 
iu^  tbe  south  pier  as  proposed,  the  funds  should  be  applied  in  extend- 
ing the  breakwater. 

If  tke  breakwater  were  prolonged  in  its  present  direction  it  would  afford 
all  the  protection  required  to  the  harbor  now  being  formed,  and  if  the 
Uteftont  is  made  use  of  for  the  construction  of  wharves  and  slips,  as 
rootemplated  in  the  construction  of  this  harbor,  the  necessities  of  the 
case  Kill  regnire  this  extension  south  of  the  limits  of  the  harbor  now 
{iropoaed,  and  consequently  protection.  In  this  case  the  south  pier 
v^outd  interfere  with  the  navigation  of  vessels  in  the  lake-front.  If  the 
lake  front  is  used  at  all  for  such  purposes  it  will  not  stop  at  the  present 
limit  of  the  proposed  harbor,  but  will  extend  Indefinitely  as  the  reqnire- 
Uftitsof  commerce  demand.  The  sum  of  $200,000  can  be  advantageously 
tipended  during  the  fiscal  year  ending  June  30, 1874. 

The  following  letter  of  Hon.  N,  B.  Judd,  collector  of  the  port,  is  re- 
*PMtfDlly  transmitted,  giving  the  arrivals  and  departures  of  vessels, 
and  amount  of  revenue  collected : 

CcsTOH-HousE,  ChiciIoo,  ItuNoia. 

,  Colleetor'i  Offict,  July  24, 187-2. 
h%:  In  replj  lo  jonr  nqnmt  of  2ad  insf  ant  I  have  to  inform  yon  that  the  nnnibe 
uidlMiiiaceoi'  veseela  that  arrived  and  departed  at  IWb  port  during  tlio  yeor  emling 
■l>M»,  1^72,  are  aa  folloiTB: 
>'«w1i  entvred.— Number,  11,612;  tonnage,  2,823,279. 
Vnwli  cleantd.—Number,  11,1(^7 ;  tonnage,  2,760,92». 

Tile  IMal  ainonnt  of  revenue  collected  during  the  ten  months  ending  June  30,  lt<73, 
ii|l,SE6.031.6:t 

O'ing  to  the  low  of  the  records  of  tliis  office  by  the  fire  of  Octobers,  1871, 1  can  only 
'^n  }Dn  to  Bunan  of  Statiatica,  WoMhingtOD,  D.  C,  fur  amoDDt  collected  duriug  the 
uontUof  Jnly  add  Augnat,  1671. 
lam,  very  reepeotfully,    . 

N.  B.  JUDD,  CoUeetor. 
"jwD.  C.  Hoi-STOW, 

bpaccr  Corp«,  VniUd  Btateg  Amtg,  C%.  _^ 

^'  u,.,  ...jbyGoo^lc 
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Amount  available  July  1,1S71 $120,405  21 

Amouatappropriatedby  actof  JuiielO,lin2 90,000  Otf 

AinoQDt  expended  during  the  fiscal  yeiir  ending  Jane  30,  1ST2,  including 

(S,G17.03  retained  from  payments  to  contractors 112,944  I'i 

Amount  available  July  J,  Itffa 98, 161  11 

Amount  refiniwd  for  Bscal  year  ending  Jnne  30,  li*74 200,000  UO 


A  17. 

IMl'KOVEMENT  OF  CALUMET  HAHBOS,  ILLINOIS. 

The  TTork  at  this  harbor  has  consisted  id  the  coDstmctioa  of  the  south 
pier  awl  the  extension  of  the  north  pier,  making,  in  all,  1,700  feet  of 
pier  and  revetment. 

The  channel  between  the  piers  has  also  been  deepened  and  widened. 
The  operations  proposed  for  the  present  fiscal  year,  to  which  the  appro- 
priation of  $40,000  by  the  act  of  June  10,  1872,  will  be  applied,  will 
consist  in  extending  the  north  pier  abont  700  feet  ont,  to  a  depth  of  14 
feet  of  water,  and  continuing  the  excavation  of  the  channel. 

It  is  estimated  that  with  this  pier-estension,  a  permanent  thongh  nar- 
row channel  of  11  or  13  feet  can  be  secured. 

The  sum  of  $140,000  baa  thus  far  been  appropriated.  The  original 
estimate  for  this  harbor  was,  in  round  numbers,  $300,000. 

The  gum  of  $75,000  can  be  profitably  expended  in  continuing  the  im- 
provement during  the  fiscal  year  ending  June  30, 1S74.  This  sum  will 
put  the  harbor  in  a  condition  to  fulfill  the  object  for  wliich  it  was 
4lesigued,  viz,  a  harbor  of  refuge  for  vessels  failing  to  make  Chicago 
Harbor  daring  northerly  storms. 

The  total  number  of  vessels  arriving  and  departing  from  Calnmct 
Hai-bor  during  the  year  was  143. 

Amount  available  July  1, 1871 |65,903  0: 

Amount  appropriated  by  act  of  June  10,  lt!72 40,000  (10 

Amount  eiiiended  during  the  fiscal  year  ending  Juue  30,  1872  ■> -.       59,  €37  97 

Amount  available  Julv  1,  1872 46,205  10 

Antouut  reiiuired  for  tue  fiscal  year  ending  June  30,  1A74 75,000  Oil 


IMrBOVEMENT  OK  UICHIG.\N  CITY  HARBOH,  IHDIAKA. 

The  operations  at  this  harbor  have  consisted  in  dredging  between  tbe 
piers,  and  in  repairing  and  covering  the  piers.  Seventy  thousand  cubic 
yards  of  material  have  been  dredged  and  dumped  in  the  lake. 

The  old  piers  have  been  repaired  by  private  parlies  using  them  as 
docks,  so  that  the  sides  of  the  channel  are  pretty  well  protected.  The 
month  of  this  harbor  will  require  to  be  dredged  out  annually  until  the 
outer  harbor,  which  will  be  commenced  under  the  appropriation  of 
$50,000  by  the  act  of  June  10, 1872,  is  completed,  or  nearly  so;  It  is 
expected  to  commence  work  ou  this  outer  harbor  the  present  season. 

The  original  estimate  for  this  harbor  by  A  board  of  engineers  wa.< 
$324,000.  This  amount  will  be  considerably  reduced  if  the  plan  of  a 
pile-breakwater,  which  has  now  been  adopted,  is  found  to  be  successful. 
The  snm  of  $100,000  can  be  advantageously  expended  during  the  sea- 
son of  1873. 


„:,C,0(>^|C 
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Tbe  total  namber  of  vessels  arriviog  and  departing  from  MicliigaQ 
Citj  Harbor  dnring  the  year  \ras  322. 

Total  lumber  received,  33,000,000  feet,  board -measure ;  total  pig-iron 
ifm?ed,  6,500  tons ;  total  salt  received,  3,000  barrels  ;  aggregate  value 
of  receipts,  1700,000 ;  total  lumber  shipped,  (black  walnut.)  715,000  feet, 
Ixtard-measnre. 

AmimaliTailabla  Juljl,  ltf71 '. 93>!,916  SS 

.Umnnl  ippropriated  b;  act  of  Jons  10,  1972 t>0,000  00 

AmKint  expended  dnriDK  the  fiscal  yeaieadinK  Jiiue30,  1872 17,166  81 

AmwnlivaiLablo July  1,1972 58,749  && 

AnoTiDt  Tequired  for  fiacklyeftrendiog  Jane  30, 1874 100,000  00 


A  ig. 
IMPKOVEMEKT  OF  NEW  BUFFALO  HARBOR,  MICHIGAN 

llariug  the  past  year  tbe  east  pile-pier,  commenced  in  the  spring  of 
1S7I,  bas  been  completed  for  a  distance  of  301  feet  from  the  shore,  with 
tbf  exception  of  the  filling,  which  the  contractor  failed  to  put  in. 

Tlie  small  amounts  appropriated  for  this  harbor  are  insullicieut  to 
prmloce  anv  ciecitled  benefit.    Tlie  original  estimate  for  this  harbor  was 

m.m. 

the  board  of  engineers  coureaed  for  the  cousideration  of  tbis  harbor 
ifl  Janei'J,  I8G8,  increased  this  estimate  to  $500,000.  There  was  ap- 
jtropriated,  in  1807,  the  snm  of  $(i0,000.  This  was  expended  in  interior 
vort.  catting  a  channel  from  Lake  Pottawatomie  to  the  lake,  and  pro- 
tttlingthis  with  a  revetment  of  sheet-piling. 

Die  month  of  this  channel  being  unprotected  by  piers,  the  lake  at 
Ml*  filled  up  by  the  action  of  storms,  so  that  the  work  accomplished, 
UuM^  necessary  as  a  part  of  ttie  plan,  did  not  contribute  to  tbe  im< 
D^liue  availability  of  the  harbor. 

Ii  would  have  been  more  expedient,  in  ray  jadgment,  to  have  ex- 
iwided  this  sum  in  the  construction  of  parallel  piers  in  the  lake  out  to 
aiiepiliof  9  or  10  feet  of  water,  before  attempting  to  dredge  a  channel, 
■bichvonld  then  have  been  protected  from  filling  by  the  piers. 

Ift  ISiO  an  appropriation  of  85,000  was  made  for  this  harbor,  which 
"■*'<'.  »ith  the  balance  of  the  old  appropriation,  the  snm  of  about 
(U.'Mft  In  accordance  with  the  above-expressed  views  this  sum  has 
'weii  applied  to  the  construction  of  a  pier  extending  into  the  lake  on 
'|)era«tside  of  the  proposed  channel,  but  is  not  yet  extended  out  suffl- 
'■inily  to  afford  much  protection.  This  year  an  appropriation  was 
"^  of  $5,000,  which,  with  the  balance  in  hand,  will  be  applied  to  the 
(onsiruetion  of  the  west  pier,  about  300  feet  in  length.  The  funds  ap- 
projiriated  are  not  sufficient  to  put  the  work  in  a  condition  to  afford  any 
Ififfitto  navigation,  and  it  will  require  fifty  years  to  complete  the  work, 
»tconling  to  the  original  cstiuiute  if  but  85,000  is  appropriated  annu- 
allr. 

la  order  to  accomplish  anything  at  this  harbor  it  is  necessary  to  have 
"officient  funds  to  carry  out  the  piers  to  a  depth  of  10  feet,  and  dredge 
a  rlunoel  for  light-draught  vessels  between  tbem.  This  will  require  an 
ipprapriatiott  of  $75,000.  If  it  be  determined  to  make  a  harbor  at  this 
point,  I  would  recommend  the  appropriation  of  this  sum  at  once.  The 
""^  Hcesailies,  which  are  very  small,  will  then  be  met,  and  additional 
appropciatioos  can  be  applied  to  advantage.    The  present  appropria- 
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tioDS  are  so  small  ttiat  it  U  impossible  to  make  acoatract  to  advantege. 
The  same  investment  for  macliinery  and  tools  is  required  as  for  larger 
■work,  and  there  is  not  margin  for  a  reasonable  profit  by  the  contractor. 

There  is  no  difficulty  in  making  a  good  harbor  at  this  point.  It  is 
not  OS  favorable  a  locality  as  others,  so  far  as  the  difficulties  of  coostrnc- 
tion  are  concerned,  but  the  making  of  a  good  harbor  is  CQtirely  prac- 
ticable.    It  is  only  a  question  of  expense. 

AmoDiit  available  July  1,  1871 ft*,23tl  5r. 

Amount  appropriated  by  act  of  June  10,  1372 -_. 5,000  Wi 

AmooDt  e^tpended  duriu^  the  fiscal  year  ending  Juno  30,  1872,  iooludiug 

$5G3.tfl  retained  from  payments  to  contiactorB 4.414  32 

Amount  avaitaUte  July  1,  lS7i! e,K4  24 

Amount  required  for  fiscal  ytar  ending  June  30,  1^74 75,000  OO 

'j^^X  

A  30. 

IMPROVEMENT  OP  WISCONSIN  RIVER,  WISCONSIN. 

Operations  for  the  improvement  of  this  river  were  commenced  about 
July  1,  1871,  and  the  results  of  last  season's  operations  are  found  re- 
ported in  Es.  Doc.  No.  176,  Forty-second  Congress,  second  session,  House 
of  Eepresentatives.  The  results  of  these  operations  were  such  as  to 
lead  to  the  belief  that  the  natuml  channel  of  the  river  was  susceptible 
of  improvement  by  confining  the  waters  of  the  river  at  the  low-water 
stage  by  means  of  wing-dams  to  a  single  channel,  and  reducing  its  width 
as  far  as  necessary.  The  work  this  season  has  been  directed  to  tbii) 
object,  and  the  operations  are  reported  by  the  assistant  in  charge,  Mr. 
John  Nader,  as  follows : 

The  B^itual  work  of  improving  the  river  cotnineticed  with  the  fleoal  year,  altkougb  a 
small  sum  was  expended  in  Jnu»  in  preparing  materials. 

The  first  operatmns  partook  of  an  eiperimental  nature  to  determine  the  feasibilily 
of  several  projects  based  npoa  the  exarainationa  and  surveys  of  Ooneral  O.  K.  Warren, 
oue  of  which  was  that  of  an  independent  canal,  and,  although  the  most  expensive,  was 
considered  the  most  reliable,  pro videil  the  esperiments  would  lietermins  thepo«Mbili(J 
of  maintaining  several  crossings,  which  it  would  be  necessary  to  malce  to  avoid  some 
of  the  larger  tributaries  and  to  work  upon  advantageous  ground. 

The  other  projects  were  the  improvement  of  the  river-bed  itself  for  several  depths 
of  channel,  but  uot  considered  reliable  in  the  absenci'  of  data,  partaking  of  this  special 
nature,  on  the  uncertainty  of  the  stability  of  any  work  based  upon  the  ahitling  sandH 
of  the  river-bed. 

The  general  features  of  tlie  river  have  already  lieen  fully  discnssed  in  my  report  of 
December  S6,  1871,  on  the  eiperimental  improvonientJi,  SO  far  as  it  was  possible  «i(h 
the  information  then  at  baud.  Otbor  information  since  obtained  nMinirea  srane  special 
remarks. 

The  river  is  obstructed  by  sand-bars,  which  move  at  variable  rmt*a  during  moderalr 
atagi'S.  The  motion  deiwnds  not  no  mucli  upon  the  stage  of  water  as  upon  the  ropldil.v 
(if  the  change  from  high  to  low  ;  the  bats  appear  to  move  more  from  pressare  than  by 
the  enrrent.  Where  the  latter  eiists  the  flow  soon  makes  a  decided  channel.  A  section 
was  measured  ot  325  leet  wide,  with  a  maximum  depth  ut  7.4  feet,  and  a  mean  depth 
of  6  feet,  with  a  mean  velocity  of  1.9S  miles  per  honr.  This  channel  maintains  its  dpjitb 
at  all  times.  The  general  iilea  existent  that  at  high  water  a  general  motion  of  sau'i 
look  place,  but  upon  observing,  during  the  past  spring  rise,  I  could  not  detect  anything 
of  the  kind.  When  the  water  bad  risen  eiiQlcient  to  create  a  current  of  between  tw» 
and  three  miles  per  hour,  the  bars  disappeared  by  Hatting  nut,  and  remained  so  uutil 
the  water  had  again  fallen  below  that  stage.  Ten  hours  after  the  fall  I  observed  tbr 
first  appearance  of  the  bars,  only  a  little  further  on  ;  the  sand,  in  formingtbe  bar, 
having  moved  sufBciently  far  to  form  the  reef.  The  rising  water  also  attacks  the  banks 
by  Its  action  against  the  vortical  banks  of  the  bottom  lands  and  terraces.  The  action 
ceaaea  after  the  same  are  overflowed,  unless  the  current  be  strongly  directed  again*! 
the  bank,  under  Abich  conditions  only  a  sloping  bank  will  also  be  attacked. 

The  annexed  sketch  (Fig.  1)  shows  the  general  course  of  the  river  and  ita  tribatarlca, 
dtkining  an  area  of  lI,yCO  square  miles. 
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X.'iT  to  11m abstractions  rendered  by  sand-bnrs,  are  the  railroad-briducB,  Tbo  bridges 
ir.*  (iiiilt  oblique  to  the  streftiD,  with  the  draw  iu  the  up-stream  end,  leaving  a  uatnral 
rrtjrifiifyoflbe  water  to  choose  the  opposite  end.  The  draws  are  narrow,  and  reqairo 
I  i(i>i'lfralil8  cntreDl  to  keep  them  clear,  and  if  sufficient  current  is  produced  to  keep 
lir-mclcarol  rand,  as  was  the  case  of  the  Lone  Hock  bridge,  where  the  improvemeul^ 
it  Ivt  nuRinei  made  10  feet  under  the  brid)^,  1  found  that  when  the  boat  entered  the 
I  r.m,  iqwtrwiin,  and  had  fairly  entered,  it  became  entirely  unmanageable,  aa  it  com- 
(li'i'Iy  rinsed  tbe  draw  aud  stopped  all  the  water,  except  what  it  floated  in. 

nf  l^ng  Green  bridge-draw  is  now  nearly  dry  at  ordinary  stages  of  water. 

Tie  river  ii  subject  to  considerable  periodical  Uuctuations.  The  termination  of  win- 
iT  taatef  a  slight  rise  after  the  ice  has  left  the  river ;  the  melting  snow  and  spring 
'kUruiM  a  June  rise.and  the  September  rains  another.  The  regularity  failed  iu 
>'l,lbri'ml  of  winter  and  June  rise  being  a  continuation.  The  latter  rains  failing,  the 
niei  roDtinued  f&liinf;  till  near  the  end  of  the  season.  This  spring  nearly  the  same. 
IV  fmfii'ts  are  governed  by  tbc  Delia,  a  narrow  gor£e,  67  feet  (measured)  at  tho 
ttrravt^  place.  A  sudden  rise  of  short  duration,  but  of  considerable  magnitude,  is  bnt 
'jlllefell  an  the  river,  while  a  less  rise  of  some  duration  causes  high  water.  Annexed 
(•  i^btfh  nf  the  variations  of  water  at  the  Dells,  and  compared  with  Portage  City. 

ib'-  cork  of  experimental  improvements  was  commenced  on  the  upper  and  middle 
..■^rfl!  ruual-crossiogs.  In  both  cases,  the  absence  of  materials  in  the  immediate 
'■'•Mt  reqaired  contiiderable  improvement  in  addition  to  the  actual  work  first  cou- 

'>  fnl  dam.  fi'o.  1,  live  miles  below  Portage,  on  the  nppcr  crossing,  was  built  in 
-''.tut  Dni  entirety  completed  until  late  in  the  season.  No.  S.  which  should  have 
•-i  iHiilt  wcaud  in  onler,  conlduot  be  commenced  nn til  October.   The  intervening  time 

■-■  vtDpied  iu  improving  the  river  between  the  materials  and  the  first  dam. 
I'lnngjaly  materials  were  prepared  for  the  middle  crossing,  but  in  order  to  obtun 

>  r^jDired  materials  it  was  necessary  to  repair  the  river  at  the  bridge,  which  was 

.V»  1  dim  was  cnmtDenced  in  August,  and  the  work  continued  on  this  portion  of  the 
rirr  antjl  October,  before  the  required  dam,  denominated  10,  could  be  commenced,  and. 
""iplrnl  late  in  the  season.    On  the  opening  of  the  present  season,  the  work  wan 
JirtrW  to  the  river-bed,  regardless  of  the  canal-plan.    The  upper  party  commenced 
tf'm^tn  on  Allen's  Flats,  being  a  continuation  of  the  last  season's  work.aod  the 
''■FF  putj  commenced  operations  at  Muscoda,  working  from  there  toward  Richland 
(n<.  il^  direct  of  the  work  of  the  present  season  being  to  produce  a  3-foot  chau- 
*■'■  'vUt  ts  the  available  funds  would  reach. 
-Innmil  of  work  done  daring  tlie  fiscal  year:  10,796  feet  of  dam  constrnoted;  1 
'•UII4C0IT  built,  70  feet  long,  16)  feet  wide  ;  4  stone-scows  built,  70  feet  long,  17  feet 
*''f:  i  Elone-acowB  biiilt,  4!i  ieet  long,  13  feet  wide  ;   3  river-scrapers  constrnoted ; 
I '(■:»«.  boat  commenced;  and  the  general   repairs  of  United  States  boats,  and   of 
^-'lul implements,  ae  necessity  required. 
'  "ipMiditare  during  the  year  on  the  work,  and  which  does 
^<  laclade  Btatiunery,  offloe-fnmitute,  or  rent  or  mileage, 

■»■ $58,156  91 

"'-■Uchdedact  for  cost  of  coostmctiDg  scrapets $333  04 

I'^ind  repoiriDg  scows  and  boats 7,694  75 

'.'•diaiplementa  purchased 373  IT 

■ 'VtoaUaad  United  States  property 1,131  84 

'''--UreMirs  of  IooIh  and  implements 291  91 

[■■'Wof  bo,t* 6,250  00 

'-iMoiw 1,110  14 

"■'rtotleU 17,114  85 

'•'1  ™t  of  work  OQ  dams 41,042  06 

'  I'll  is  a  detsileil  statement  of  expenditures  for  the  twelve  months : 

I 
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To  show  the  effect  of  the  work  I  annex  Tracintrs  A  and  B.  I 

TrociiiK  A,  the  place  of  operationa  of  the  ujiptr  party,  ahows  sii:  miles  of  imiM"'* 
river,  with  only  two  plocts  where  there  is  not  a  reliable  3-foot  cliaunel,  one  ai  l| 
lower  end  of  Allen's  Tlats,  -which  will  cornxt  itself  in  a  abort  time.  The  one  .il-l 
Dekorra  will  reqoire  the  work  ahowc  in  reii.  The  principal  part  of  the  chaniiiij 
above  4  feet,  whereas  tlie  working-hoats  had  great  difficulty  iu  moving  aboiii  II 

Tracing  B  shows  the  operationa  of  the  lower  party.  From  Otter  Creek  to  Inilijx'il 
i-iica,  four  aud  a  half  miles,  opiTations  of  1B71  b'vb  jtraelieally  a  4-foot  cLonnel. 

From  BoRiia  BIOS'  to  ^bluscwla,  six  miloe  of  operations  of  1872  give  a  reliable  it  f<> 
channel,  with  the  exception  of  two  placeH,  which  the  work  done  will  t-orpct.  A*" 
from  the  two  sboala,  the  channel  is  from  4  to  5  feet  for  the  grentcr  port.  The  tis"' 
are  given  fur  low  water  at  O.'JO  above  lowest  water  known.  Where  the  water  i.i  ll 
than  3  feet  the  depths  are  marked  on  both  tracinKS.    The  red  color  shows  tlie  wo 

Dam  Ko.  11,  ou  npper  end  of  Traciug  A,  w.ia  removed.  Tlie  dam  waa  bnilt  for  t 
purpose  of  making  a  &-foot  canal-crossiu);.  This  it  had  done  effectually,  but  ch'vati 
the  water  Bo  much  at  ordinary  atages  as  to  force  a  volume  over  Dam  No.  1  iipp"i' 
with  considerable  current,  requiring  e.itber  the  raisinf;  of  No.  1  or  tlie  removal  of  S 
II.  The  latter  was  done,  but  with  the  greatest  difficulty  imaginable,  the  wind* 
bmah  being  bo  intermingled  as  to  be  diSiciilt  of  separation. 

Concerning  the  stability  of  the  dams  not  the  sIight^■st  doubt  remaiua.  1  menlioui 
in  my  final  report  on  the  experiiuents  of  last  year,  that  I  conaidered  the  tent  whi 
they  (the  dama)  withstood  when  in  that  particular  atage  of  progress,  when  the  w* 
poored  over  the  aame  in  one  entire  aheet,  as  much  aeverer  than  any  reaulling  ^ 
high  wnter.    But  a  severer  test  remained.     Jiefore  the  iee  broke  in  the  river  the  Ji' 


1 


h;  Googjc 


b,Goog 


k 


REPORT   OF    TILE   CHIEF    OF    ENGINEERS.  135 

iccre  open  alxint  10  feet  above  luid  below,  the  water  ruBhing  with  K^eat  violeuco  from 
iJDiler  the  ice  in  front,  aod  diguppeBriiiK  libe  a  torrent  iiD<ler  the  ice  behiDd.  Still  a 
■pT^rer  teet  came  with  high  water.  I  took  it  from  good  BotLority  that,  as  the 
beight  of  the  wat«r  over  the  obatmctionB  would  increase,  the  distarbaDces  woald  de- 
cnase  ;  bnt  this  was  not  the  case.  As  the  water  rose  the  (liatiiibance  increased,  so 
ihat,  in  some  cases,  with  4  feet  of  water  over  the  dam,  the  Band  was  excavated  from 
12  to  16  feet  deep  in  continuation  of  the  slope  of  the  back  of  the  dam,  which  again 
tilled  as  the  water  receded.  None  of  the  dams  were  disturbed.  Appended  ia  A  <lia- 
gnm  of  water-gangcs  for  the  year,  reduced  to  the  lowest  water  of  1^71. 
Respeatfnllv  subinitte<l. 

JOHN  NADKR. 
Jr»Ulattl  railed  Slalet  linglurfi: 
Captain  A.  M.  Millkr, 

UniUd  iStaiai  Corpi  of  Eiii/inesrn,  ilihcaiikec,  IFuCatisin. 

i'..i«TAGE,  juig  13,  lara. 

The  work  will  be  contiuned  diiriDg  the  present  »easou,  ami  tUe  faudti 
iiviiilable  will  be  exhausted. 

It  is  believed  that  the  practicability  of  the  plan  of  improvement  has 
heea  sufficiently  proved  by  the  operations  up  to  this  time,  aad  an  esti- 
iiinte  of  9250,OOU  is  snhmitted  for  the  fiscal  year  euding  June  ;)0, 
1874. 

Anionnt  available  .Tnlj  1,  1H71 SlWi,9(W  !>r. 

Anionut  expeDiled  during  the  fiHcal  vear  ending  June  30,  18J-J TiTiiTftl  Ifi 

.\nionnt  available  July  1,  ItfTS r.1,121  0:l 

.^luount  reqnired  for  fiscal  year  ending  Jnne  30,  1^74 ^j.'iO.iWO  l>U 

I  Respectfully  submitted. 

I).  U.  H0U8TOS, 
Major  of  Entfhieer*,  Uniteil  States  Army. 


imphovicmkst  of  the  wisconsik  eiver. 

United  States  Engdieeb  Office, 

Chicago,  December  28,  1871. 
Gesebal  :  I  hnve  the  honor  to  Buhniit  the  following  report  of  operar 
cioDs  on  the  improvement  of  the  Wiseonsiu  Kiver  during  the  past 
(season. 

On  the  10th  of  June,  1871,  I  submitted,  in  compli;ince  with  your  in- 
stmctions,  the  following  project  of  operations,  which  was  made  after  a 
consaltation  with  Major  G.  K.  Warren,  Gorps  of  Engineers,  under  whose 
direction  a  survey  of  the  Wisconsin  River  was  made  in  1867  ; 

Washisoton,  D.  C,  June  10,  1871. 

(iKNEBAL:  1  have  the  honor  to  repnrt  that  I  have  Been  General  Wnrreu,  and  examined 
Ihf  detailed  maps  of  the  snrvey  of  the  Wisconsin  River,  with  a  view  to  preparing  A 
iiniject  for  the  expenditure  of  the  funds  available  for  the  improvement  of  tnat  river. 

I  find,  npnn  consnltation  with  General  Warren,  that  it  will  not  be  practicable  to 
Kubmit  at  once  a  detailed  project  for  this  purpose,  fur  Ihc  rcuHon  that  the  bed  of  the 
riTer  is  constantly  shifting,  and  that  a  very  dlflereiit  state  of  things  may  now  esist 
froni  that  shown  by  the  survey  made  four  yenre  ago. 

U  will  therefore  be  necessary,  in  order  to  locate  exactly  the  works  of  improvement, 
tamake  are-examination  of  the  river  at  those  points  where  iuiprovemeuts  are  deisigued. 

The  oliject  to  bo  had  in  view,  in  expending  the  present  appropriation,  is  to  test  the 
j«Bcticabi[ity  of  improving  the  navigation  of  the  river  itwlf,  withont  resorting  to 
•Lack-water  navigation  or  ti>  a  canal. 

Qoneral  WarreDhaalaiddown,npun themapof  theriver,acBnal-muto,from  Portage 
City  to  Prairie  dn  Cbien,  which  he  recniiiiuends  as  the  most  practicable  pluu  fur  obtaiu- 
iof  a  reliable  navigatioo  from  Green  Bay  to  the  Mississippi  River. 
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The  ctuial  crosaee  tlie  Wisconsin  Birer  nt  three  poioU,  -where  it  is  propoaed  to  m^e 
uae  of  the  river.  At  these  points  it  will  be  necessary  to  improve  the  river-cbannel, 
and  it  is  proposed  to  use  toe  means  now  available  in  attempting  the  improvement. 
TL©  works  required  in  improving  the  naviftation  of  the  river  should  he  desi|;;ned,  Brst, 
to  BO  direct  the  current  as  to  insure  a  permanent  ehanncl-waj.  This  cau  he  done  bf 
protecting  the  hanks  and  constructine  wing«iams. 

In  onler  to  illnstrate,  without  further  loss  of  time,  the  general  character  of  the  work 
to  he  done  this  season,  I  inclose  Sheet  No.  13  of  the  survey,  giving  in  pencil  the  location 
of  the  Rccond  canal-crossing,  and  a  proposed  location  of  the  works  and  wing-dams  for 
givine  direction  to  the  cnrrent.  The  precise  location  of  th(«e  dams  con  only  he  deter, 
mined  upon  the  ground,  as  the  course  of  the  river  has  probably  changed.  This  is  the 
Tvorst  crossing,  and  where  1  propose  to  commence  operations,  what  I  would  propose 
is  to  go  upon  the  ground,  taking  with  me  the  person  designated  as  superintendent  of 
the  work,  and,  after  consultation  with  parties  fumiliarwith  the  river,  locate  the  dams. 

The  dams  should  bo  constructed  (I  think  now)  of  brush  and  stone,  and  I  woald  em- 
]day  men  accoHtomed  to  this  kiod  of  work.  In  order  to  economize  in  time  and  labor, 
the  matcriala  should  bo  obtained  from  the  nearest  locality,  and  what  purcbas  ~  ~ 
'      •'•  ' '        -    ■■ ■        ■  ■  icli,f 


necessary  should  be  made  without  resorting  to  the  contract  system,  wbicb,  for  work  of 
this  character,  cannot  be  resorted  to  without  serious  delays  and  interruptions. 

It  is  supposed  tbat,  in  many  instances,  the  materials  can  be  procured  at  simply  the 
cost  of  moviou  them,  so  tbat  the  main  expense  will  he  that  of  labor.  I  would  propose 
this  plan  for  tuo  preliminary  operations  at  least. 

I  wonld  respectfully  request  an  order  to  visit  PortaRe  City^  Wisconsin,  with  a  view 
to  employing  a  vessel  (if  necessary)  to  make  a  personal  exaniinatiou. 
Very  respect  fully,  your  obedient  servant, 

D.  C.  HOUSTON, 

ilojor  of  £«giKnri. 
Itrigadier-General  A.  A.  Humfiirrvh, 

Cbi^  of  Enjfineer»,  Waahinglon,  D.  C. 

The  project  of  operations  having  been  approved  in  yonr  letter  dated 
June  12, 1871, 1  proceeded  to  carry  it  oat. 

I  had  hopes  that,  before  commencing  this  work,  I  ehotild  have  receired 
copies  of  all  the  maps  and  records  of  the  survey,  together  with  the  final 
report  of  Major  Warren,  giving  his  views  and  the  results  of  bis  obser- 
vation  and  experience.  As,  however,  it  was  proposed  to  limit  the  oper- 
ations of  the  season  to  tlie  improvement  of  the  river  at  the  points  where 
the  proposed  canal  was  to  cross  the  river,  and  the  operations  incidental 
thereto,  it  was  not  absolately  necessary  that  I  should  Lave  more  of  the 
survey  than  referred  to  these  points,  and  these  were  fnniished  in  detail, 
together  with  a  general  map  of  the  river  on  a  scale  of  10  inches  to  the 
mile.  The  detailed  map  of  the  river  was  on  a  scale  of  200  feet  to  1 
inch,  and  comprised  twenty-four  sheets ;  of  these  I  received  seven  sheets 
especially  referring  to  the  locations  above  mentioned. 

The  work  to  be  done  was  to  improve  tbe  navigation  of  the  river  at 
the  points  where  the  proposed  canal  was  to  cross  the  river,  and  in  so 
doing  to  determine  the  practicability  of  improving  the  navigation  of  the 
river  itself.  The  proposed  canal  starts  from  a  point  on  the  canal  now 
connecting  the  Wisconsin  and  Fox  Eivers,  near  Portage  City,  and  [WO- 
ceeds  on  the  left  bank  of  tbe  river  to  a  point  about  4g  miles  bdow 
Portage  City,  where  it  connects  by  a  lock  with  the  river.  The  canal 
then  commences  on  the  opposite  bank  of  the  river  and  proceeds  on  the 
right  bank  to  a  point  about  5GJ  miles  below  PortAge,  whea  it  again 
connects  with  the  river  by  a  lock.  Commencing  again  on  the  left  lAnb 
opposite,  it  proceeds  to  a  point  'B&^  miles  below  Portage,  when  a  sinilsr 
crossing  becomes  necessary,  and  then  proceeds  on  (he  right  bank  to  ' 
Prairie  da  Cbien,  when  it  connects  with  the  Missi.s8ippi  River,  106  mile* 
from  Portage. 

Tbe  dejtth  of  tbe  proposed  canal  is  for  vessels  drawing  5  feet,  and  tbe 
length  of  the  river  to  be  improved,  to  enable  boats  navigating  the  canal 
to  cross  the  river,  is,  at  the  upper  crossing  2,300  feet;  at  the  middle 
crossing,  7,000  feet;  and  at  the  lower  crossing,  2^  miles. 
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ic  was  proiKtsed  to  commence  work  at  the  middle  cro8siu|f,  but  the 
navigation  of  tlie  river  by  boats  of  any  cIhsh  hiwl  been  closed  at  the 
riiliwul-bridgea  of  the  Milwankee  and  Saint  Panl  Kailway,near  Sprinpr 
Green  aud  Lone  Itock.  Work  was  therefore  commenc<'<)  in  July  at 
tbeujipercrossin^,  and  the  flrst  operation  wsisthe  confttmctiou  of  a  dam 
ofbrnsh  and  stone,  TOO  feet  inlength,  at  a  point  J  nat  below  the  crossinj;. 
and  desig^ned  to  close  op  one  channel  of  the  river  here,  divided  by 
iiOands.  and  to  confine  all  the  water  of  the  river  into  one  channel. 

The  drawings  acconipanytiifT  this  report  show  the  method  adopted 
iiibnllding  this  dam,  whic!i  was  generally  followed  in  all  subsequent 
work.  The  crest  of  the  dam  was  placed  about  one  foot  above  the  low- 
water  stage,  it  tieing  only  designed  to  confine  the  river  during  the 
season  of  low  wat«r,  and  to  allow  the  water  during  freshets  to  pass  freely 
over  the  dams. 

Tiie  brush  nsed  in  building  this  dam  was  obtained  from  the  islands 
in  the  vicinity,  and  the  stone  from  a  |>oint  below  Dekorra,  two  miles 
twlow  the  dam. 

This  dam  is  marke.l  Dam  No.  1  ou  Tracing  No.  1,  accohipauyiug  this 
report. 

Onr  works  having  been  confined  to  the  upper  and  middle  crossing,  I 
villftret  describe  those  at  the  upper  crossing,  shown  on  Tracing  No.  1. 
It  was  proposed,  after  the  construction  of  Dam  No.  1,  to  build  a  dam  on 
the  opposite  side  of  the  river,  so  as  to  confine  the  current  and  cut  out  a 
channel  on  the  line  of  the  crossing;  but  the  effect  of  Dam  No.  1  was  to 
so  alter  the  current  below  as  to  cause  a  shifting  of  the  bars,  and  inter- 
rapt  navigation  between  the  point  of  operations  and  the  source  of  one 
class  of  our  material,  stone.  It  was  then  determined,  if  possible,  to 
improve  this  portion  of  the  river  for  a  distance  of  two  miles,  so  as  to 
udmic  the  passage  of  our  boat.  Accordingly,  the  dams  marketl  Nos.  2 
to  9  were  successively  constructed. 

Od  the  15th  of  September  I  visited  Dekorra,  at  which  time  all  the 
dams  above  mentioned  had  been  bnilt,  except  Nos.  7,  8,  and  9.  I  found 
that  the  steamer  engaged  in  carrying  materials  could  not  pass  over  the 
hars  at  Dekorra.  I  then  directed  the  construction  of  Dams  Nos.  7  and 
i.  aod  the  T  to  No.  3.  The  river  here  is  straight  and  wide  for  a  distance 
it  1 J  miles.  It  is  one  of  the  worst  portions  of  the  river.  It  was  a  good 
opportnuity  to  test  the  efficacy  of  wing-dams  or  dikes,  and  it  was  neces- 
sary to  do  Bomething  or  the  work  would  stop  for  lack  of  materials.  The 
fffect  of  Dams  Nos.  3  and  8  was  very  marked,  and  resulted  in  a  chan- 
wl  through  the  bar  full  4  feet  deep,  when  before  there  were  only  '2 
fttt.  The  channel  in'  that  portion  of  the  river  where  the  dams  have 
tWD  built  is  now  5  and  6  feet  in  depth. 

There  seems  to  be  no  doubt  that  by  an  extension  of  the  system  which 
has  been  adopted  any  required  depth  of  channel  can  be  obtained. 

la  order  to  carry  on  the  improvement  at  the  lower  middle  crossing, 
^  miles  below  the  Lone  Rock  railroad-bridge,  a  steamer  was  sent  down 
from  Portage  and  encountered  a  serioos  obstacle  at  the  railroad-bridge 
near  Spring  Green. 

The  direction  of  this  bridge,  as  well  as  that  at  Lone  Bock,  makes  an 
Mgle  with  the  direction  of  the  river,  so  that  the  bridge-piers  offer  a 
Rreat  obstruction  to  the  current,  and  act  as  dams  to  throw  the  current 
toward  the  lower  end  of  the  bridge.  The  draws  of  these  bridges  were 
placed  at  the  upper  ends,  where,  at  the  time  they  were  built,  there 
WM  found  the  deepest  water ;  but  they  were  almost  entirely  filled 
vith  sand  at  the  commencement  of  our  operations.  By  putting  is  a 
Hnall  wing-dam,  ko  as  to  turn  a  portion  of  the  current  through  the 
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Anw,  and  removing  the  sand  in  tbe  draw  with  a  commou  scraper,  the 
boat  was  passed  tLrough  the  Spring  Green  bridge.  At  tbe  Loue  Bock 
bridge  the  draw  was  not  only  closed,  but  a  large,  dry  aaod-bar  was 
found  immediately  above  it.  In  order  to  open  a  channel  through  this 
bar  the  dams  shown  on  Tracing  No.  2,  and  marked  Nos.  1,  2,  and  3, 
were  constructed.  As  it  was  the  season  of  extreme  low  water,  the 
efi'ect  of  the  dams  was  not  as  rapid  as  was  wished,  but  tlie  altimate 
effect  of  confining  the  current  and  changing  its  direction  was  to  cot 
through  the  sand-bar  and  open  a  deep  channel  through  tbe  draw.  The 
Dam  No.  9  was  then  put  in  to  open  a  channel  below  the  bridge  to  the 
site  of  themiddle  canal-crossing,  after  which  Dam  No.  10  was  constructed. 
This  dam  and  a  proposed  dam  below  are  the  principal  works  designed 
for  this  crossing,  but  navigation  closed  before  the  latter  dam  could  be 
put  in. 

No  work  was  done  at  tho  thinl  or  lower  crossing,  as  we  were  not  able 
to  get  boats  there  n  ithont  considerable  delay ;  but  as  the  character  of 
the  river  is  the  same  at  that  point,  the  practicability  of  improviug  i( 
will  be  determined  by  the  results  of  the  works  at  the  other  points. 

The  Tracings  Nos,  1  and  2  show  the  condition  of  the  river  before  anil 
after  the  improvements  were  made.  Tracing  No.  3  shows  tlie  variation 
in  water-level  during  the  season  of  operations,  and  Tracings  Nos.  1  anil 
2  the  details  of  the  dams. 

I  also  inclose  plans  of  the  scraper  used,  which  is  the  same  iis  that  now 
iu  use  on  the  Upi>er  Mississippi,  and  a  photograph  showing  it  attached 
to  the  steamer.  This  scraper  was  not  used  uutil  late  in  the  season.  Its 
cost  was  $150,  and  it  eau  be  attached  to  any  steamer.  Its  use  will 
greatly  facilitate  our  subsequent  operations.  The  draws  of  the  bridges 
over  the  Wisconsin,  particularly  those  of  the  Ulilwankee  and  Saint  Paul 
Kailroad,  which  cross  the  river  obliquely,  will  require  to  be  eulnrge<l 
and  improved,  should  the  project  of  river -improve  moot  be  carried  out. 
They  are  at  present  wide  enough  for  the  passage  of  vessels  which  uari- 
gate  the  Fox  Kiver,  the  locks  on  which  are  35  feet  in  width,  and  it  18  not 
deemed  necessary  that  any  extensive  changes  should  be  made  notil  tlie 
character  of  the  improvement  is  finally  decided  upon  and  the  work  more 
advanced. 

It  will  be  necessary  to  remove  the  stone  in  the  draws,  which  has  been 
placed  there  to  protect  the  piers,  aud  to  pat  in  pile-protection  above  tbe 
draws,  to  facilitate  the  passage  of  vesels  aud  preveut  injury  from  collis- 
ions. This,  no  donbt,  the  railroad  authorities  will  attend  to  «Ueu 
called  upon,  as  they  have  shown  every  diapositiou  to  facilitate  the 
progress  of  our  work. 

Tho  cross-section  of  the  river  at  Portage  is,  at  low  water,  1,447  square 
feet,  having  a  width  of  700  feet,  and  an  average  depth  of  about  1^  feet- 
The  velocity  is  1.91  feet  per  second,  giving  a  discharge  of  2,764  ciibir 
feet  per  second.  In  many  places  the  river  is  much  wider,  with  a  much 
less  depth. 

The  ])robleni  of  improving  the  navigation  of  this  river  is  to  contract 
the  channel,  so  as  to  obtain  at  low  water  a  greater  depth.  If  we  put  In 
a  dike  extending  from  one  bank  of  the  river,  say  half-way  acroi<a,  tbe 
effect  is  to  cause  a  rise  above,  and  an  increase  of  velocity  at  the  jwint 
of  construction,  in  consequence  of  which  a  channel  is  scoureii  out  tliroupli 
the  light  and  easily  moved  sand  composing  the  bed  of  the  river.  This 
cuttiug  out  will  go  on  until  the  velocity  at  the  bottom  is  reduced  ton 
point  not  sufficient  to  move  the  sand.  The  sand  moved  by  the  current 
is  deposited  in  the  eddy  formed  below  the  dike. 

The  mean  velocity  of  the  water  in  the  contracted  portion  is  greats 


REPORT   OF    THE    CHIEF    OF   ENGINEERS.  139 

than  ftfaove,  as  it  depends  not  only  on  the  inclination  of  the  surface,  but 
npoD  the  friction  of  the  sides  and  bottom,  as  shown  by  the  hydraulic 

formala —  

V=M,  ^/ir~l^ 

ia  which  thOTariable  quantities  are  t,  the  inclination  of  the  surface,  ancl 
r,  tlie  quotient  obtained  by  dividing  the  area  of  the  cross-section  by  its 
vetted  perimeter. 

Ab  it  is  important  that  the  velocity  of  the  river  should  not  be  in- 
creased, in  the  interests  of  navigation,  it  follows  that  if  we  increase  r, 
as  we  do  by  the  contraction,  we  should  diminish  t ;  in  other  words,  increase 
tbe  length  of  the  stream. 

To  accomplish  this,  it  ia  proposed  to  place  the  dikes  as  shown  in  the 
marginal  sketch,  projecting  alternately  from  each  bank.  The  efifeet  of 
dikes  so  arranged  is  to  canse  the  sand  to  deposit      ^  / 

above  and  below,  forming  a  new  bed,  as  shown  in 
the  fif^nre. 

The  actual  disposition  of  tbe  sand,  cansed  by 
the  dikes,  ia  shown  by  the  fine  dotted  lines  on 
Tracings  Nos.  1  and  2. 

In  actual  practice,  it  will  not  be  iiossible  to 
place  the  dikes  with  mathematical  precision,  but 
the  principle  above  stated  will  be  adhered  to. 

It  has  been  found  necessary  in  practice  to 
place  T's  and  L'a  at  the  end  of  the  dikes,  in 
order  to  prevent  undermining  by  eddies.  The 
length  of  the  dikes,  and  their  distance  apart,  are 
to  be  determined  by  experience.  At  I)ekorra, 
There  the  river  is  700  feet  wide,  the  dikes  are 
I'm  to  300  feet  long,  and  placed  1,000  feet  apart. 
Experience  and  theory  both  show  that  the  effect 
of  these  dikes  will  be  to  form  a  channel,  the  depth 
of  which  will  depend  on  the  amount  of  contrac- 
tion. In  addition  to  the  dikes  it  will  be  neces- 
Ktryto  protect  the  banks  of  the  river  at  those 
points  where  the  current  strikes  them.  This 
protection  can  be  readily  effected  by  brush  and 
stone.  If  we  suppose  the  channel  to  be  con- 
fined as  described,  we  are  next  to  consider  the 
influences  to  which  it  and  the  works  confining  it 
are  subject.  The  characteristics  of  this  river  have  ,, 
been  fully  described  by  Major  G.  K.  Warren,  of  i 
the  Corps  of  Engineers,  whose  report  is  attached  ' 
to  the  report  of  the  Chief  of  Engineers  for  1808.  The  bed  of  the  river  is 
I'oniposed  almost  exclnsively  of  a  yellow  sand,  weighing  about  87  jtoands 
to  thecnbic  foot  when  wet.  This  s<ind  ia  moved  by  the  current,  forming 
hars,  which  have  a  very  gentle  slope  on  the  up-stream  side,  and  very 
"teep  on  the  downstream  side.  The  sand  is  pushed  by  the  current  ui> 
the  up-stream  slope  until  it  reaches  the  summit  of  the  bar,  when  it  then 
falls.  The  consequence  is  that  those  bars  are  contiuuatly  moving  down 
-itream.  Their  crests  assume  every  conceivable  position  with  relation 
10  tbe  course  of  the  river.  Sometimes  the  entire  bar  is  on  one  side  of 
the  river,  and  in  this  case  a  good  channel  is  always  formed  between  the 
bar  and  the  opposite  bank. 

In  this  case  all  that  is  necessary  is  to  make  tbe  bar  permanent,  by 
placing  brnsh  and  stone  on  the  up-stream  side.    But  when  the  bara 
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extend  from  bank  to  bank,  the  cliaunel  is  very  ahallow,  and  the  river  is 
not  navif^able  at  lovr  water. 

The  effect  of  freshets  on  this  sandy  bed  is  to  flatten  out  the  bars,  and 
when  the  river  subsides  it  seeks  a  channel  where  it  finds  the  least  resist- 
aace,  and  thus  changes  after  every  freshet.  This  will  be  obviated  by  the 
works  of  improvement. 

Every  freshet  brings  down  large  quantities  of  this  sand  from  the  upper 
waters  of  the  Wisconsin.  The  banks  of  the  river  at  several  points  are 
composed  of  this  material,  and  are  25  feet  or  more  in  height  An  exam- 
ination of  these  points  has  been  made,  and  it  is  found  that  the  banks 
wear  away  with  every  freshet  It  will  be  necessary  to  arrest  this  action, 
either  by  changing  the  course  of  the  river,  or  by  protecting  the  banks. 
If  the  channel  of  the  river  below  Portage  is  contracted  by  dikes  in  the 
manner  above  described,  what  is  to  become  of  the  sand  brought  down 
from  the  upper  river  T  At  present  it  is  moved  down  in  the  shape  of  bars, 
and  carried  to  the  Mississippi.  The  effect  of  the  dikes  will  be  to  cause 
deposits  on  either  side  of  the  channel,  and,  if  the  supply  of  sand  con- 
tinues, to  form  new  banks.  When  these  banks  reach  a  certain  height, 
the  sand  coming  down  will  contract  the  channel,  causing  a  rise  of  water 
and  spreading  ont  of  the  channel,  ^he  sand  will  then  deposit  at  the  bot- 
tom, and  the  whole  bed  of  the  river  be  raised. 

It  is  probable  that  the  bed  of  the  river  at  Portage,  where  it  is  higher 
than  the  land  on  either  side,  was  raised  by  this  power.  I  think  it  will 
be  possible  at  a  moderate  cost  to  greatly  diminish  the  quantity  of  sand 
brooght  down. 

One  effect  of  freshets  which  overflow  the  banks  of  the  river  is  to 
cot  out  new  channels  and  cat  away  the  banks.  It  is  observed  that  this 
action  is  gradual,  and  can  easily  be  prevented  if  attended  to  in  time. 

The  effect  of  ice  upon  our  works  will  be  shown  the  coming  spring.  It 
is  not  thought  that  they  will  sustain  any  material  injury,  as  sinilar 
works  have  withstood  the  same  exposure.  The  water  is  about  2  feet 
above  the  dams  during  the  breaking  up  of  the  river. 

It  is  probable  that  in  locating  the  dikes  it  will  not  always  be  pos^ble 
to  place  them  exactly  where  tbey  should  be,  and  that  the  channel  vill 
not  always  be  cnt  out  as  anticipated.  It  is  therefore  proposed  it)  ose 
scrapers  attached  to  steamboats  as  an  auxiliary  in  this  work. 

A  plan  of  the  scraper,  which  has  already  been  osed  with  saocess, 
accompanies  this  report 

The  total  length  of  dikes  and  dams  built  during  the  season  is  6,600 
feet. 

The  total  expenditures  are  $30,000,  making  cost  of  dams  about  $i-50 
per  foot. 

By  the  experience  gained  this  season  this  cost  can  be  reduced  to  13.50 
per  Ibot 

The  total  length  of  dams  and  dikes  necessary  for  the  im- 
provement of  the  river  is  84,584  feet,  which,  at  $3.50, 

would  make  the  cost  of  the  improvement $296,0" 

For  maintaining  channel,  removing  snags,  &c.,  expenses  of 

the  boats  for  tour  years ■^*''$2i 

■Cost  of  improvement  on  upper  river  to  stop  sand 30,000 

Total 426,014 

This  estimate  is  about  the  same  as  the  estimate  for  the  first  pl^n  °' 
Major  Warren.    I  feel  no  doubt  that  by  the  8yst«m  of  wingdama  » i*" 
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linUe  narigatioD  of  at  least  i  feet,  and  in  all  probability  5  feet,  cau  be 
obtu'ued. 
The  following  papers  and  maps  accompany  this  report : 
Beports  of  Assiatants  J.  Kader  and  John  Fierpont. 
Two  tracings,  showing  condition  of  river  before  and  after  works  of 
improvement. 

One  tracing,  showing  variation  in  water-level  daring  season  of  opera- 
tions. 
One  tracing,  showing  sand-baaka  on  river  above  Portage. 
One  photograph,  showing  scraper  used  near  close  of  season,  and  pro- 
poaed  to  be  nsed  next  season. 
The  tracings  are  sent  by  express. 

Very  respectfully,  your  obedient  servant, 

».  C.  HOUSTON, 
Major  of  Engineers. 
Brigadier-General  A.  A.  Humphreys, 

Chi€f  of  JStiffineers,  U.  8.  A.,  Washington,  D.  C. 


WISCONSIN  RIVEE  IMPROVEMENTS. 

ifftrtvn  He /orwtaliom  andpreimt  condition  ofOie  Witeaiwin  Biver  ;  rxaniination»  and  rar- 
njt;  ^Moperimatbti  i>N)>raiwiiieH(«,  and  retuUi  Vtereuf,  mtule  hy  tlit  L'Kilfd  Statt*  Evgi- 
rrer  Drpartwunl,  under  dirtcHon  of  Colonel  D,  C.  Hoagtoii,  Uniltd  Slala  Corp*  of  Eiigi- 
oHD,  JVmb  i/aly  to  Deeember,  1871. 

Tb«  DBcruitf  of  improTiog  tlie  Wiscotiein  River  need  not  ba  ilwelt  upon  in  this  re- 
tort, la  the  tanie  bM  already  been  set  forth  in  numerous  meinorials  and  reports  to  its 
InOttt  eiteut ;  and  to  CDnsidei  the  viMt  territory  susceptible  of  improvement  and  de- 
'^tlotilMDt  in  immediate  connection  with  the  river,  is  alone  sufficiently  convincing  of 
■be  ueoessilf  of  the  scheme,  and  of  the  nutional  chatacter  which  the  same  should  and 

i'lKfnl  e]' 


D«vij(«tion  from  Portage  to  the  Mist       „  .     _ 

}tl  none  had  been  adopted,  as  there  were  no  reliable  data  at  hand  upon  which  to  base 
ibr  Inct  expensive  plan,  that  of  improving  the  livei-bed  itself,  and  it  was  determined 
Amake  B  series  of  practical  ezperiiueuls  oii  the  iinprovetueut  of  the  river-bed  before 
■dnpting  the  most  reliable,  yet  at  the  same  time  most  expenslTe  plan,  that  of  naviga- 
'm  bf  canal. 

IntiDK  the  past  season  a  number  of  experimental  dams  were  built,  the  construction 
ai  nsolt  of  which  will  be  the  special  subject  of  this  report. 

Before  entering  upon  the  engiueering  question  involved  in  the  subject,  it  ma;^  be 
'■U  to  seek  the  source  of  the  dimEuIties  which  are  to  be  overcome,  by  examining  into 
'bf  location,  general  formation,  and  present  condition  of  the  Wisconsin  River,  inclnd- 
Vlbeapper  river;  that  is,  that  portion  of  the  river  A'om  its  source  to  Portage. 

Tbc  river  has  its  soorce  in  the  northern  part  of  the  State,  and  runs  nearly  due  santb 
'"  Portsce,  where  it  turns  abruptly  and  flows  about  vest-southwest  to  the  Missis- 
';i».  There  is  very  little  uniformity  in  the  general  features  of  the  upper  river;  the 
*'««  is  in  a  slightly  roUiog  ground,  with  extensive  marshes ;  the  river-bed  is  for  tbe 
iM  part  rocky,  until  the  bottom-land  gradaally  changes  to  a  more  rolling  ood 
'.xrmi  conntr;,  which  rises  very  gradaally  on  both  sides  oi  the  river ;  tbe  hills  gradn- 
•f'j'  inrrrase  in  height  and  litie  the  river-banks  on  one  side  or  tbe  other  (never  on 
Mbj  u  ^  as  (^enoantown ;  occasionally  soft  sandstone  rock  crops  out  on  the  enrface 
•'  Jt*M  tbe  river-bank.  Below  Germautown  the  country  is  mure  billy,  and  elopes 
"Tp  qawkl^  from  the  river  until  reaching  the  Big  Delia,  where  the  river  mna  between 
^tk-blidb.  and  again  at  tlie  Uells,  where  tbe  river  ia  confined  to  a  narrow  ^rge,  at 
'I*  place  Irss  than  60  feet  iu  width ;  from  tbe  l>elle  to  Portage  the  ground  is  gener- 
al' low  with  but  few  bills,  and  overflowed  for  a  considerable  distance  during  freshets. 
'umliairly  below  Portable  tbe  vallc;  presents  more  uniformity  in  itii  formation,  aDd 
''v dutinct  stage*  ore  defined  nearly  the  wbole  distance  to  the  mouth. 

Tbe  first  is  the  bed  of  the  river  proper,  being  a  sand  formation  almost  entirely ;  at  a 
fr*  places  on  oaterop  of  soft  sandstone  is  fonud,  but  to  no  extent. 

Tbi  ant  stage  ia  the  botlom-lond,  being  pure  sand,  with  a  slight  covering  of  deoom' 
)wd  vff^totioD,   and  overgrown  with  timber;   also  numerous  islands  of  the  sama 
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formation ;   the  bottom-laud  aod  islatids  arc   generally  overfloired  at  timet  of  litgb 

The  third  staKS  is  tlie  sand- terrace,  from  five  to  fifteeu  feet  high,  and  furma  a  level 
plain  to  tlie  bluRs  which  are  the  limits  of  the  valley;  at  some  piacen  the  river  flowt  at 
the  foot  of  lliB  bluff  on  one  side,  at  others,  a^ain,  ajaog  the  terrace  ]  where  the  latter 
takes  place,  there  is  a  rapid  wearing  away  of  the  bank,  and  the  sand  is  carried  along 
some  dintance  and  forms  bars.  The  sand-banks  on  the  upper  river  appear  to  be  the 
source  of  the  numerous  sand-bars  which  fill  the  river  from  there  to  its  mouth  ;  at  veiy 
high  water  a  portion  is  carried  off  and  deposited  somewhere  along  the  river.  The  dis- 
tance to  which  the  sand  is  moved  depends  entirely  upon  the  duration  of  the  freshet ; 
furthermore,  as  the  river-hanks  abound  in  timber,  a  number  of  trees  are  carried  into 
the  river  every  season  by  the  wearing  away  of  the  banks,  and  form  snaga,  which  form 
A  great  anuoyaoce  to  the  rafting  of  timber  from  the  upper  river  and  its  tributariee. 

Mf  attention  was  first  called  to  the  existence  and  extent  of  these  sand-banks  by  iSr. 
Jofteph  Ludwig,  of  Portage,  and  upon  inquiry  his  statements  were  corroborated  by  a 
number  of  river-men.  Aa  the  matter  was  considered  important  in  connection  with  the 
improvement  of  the  river,  a  special  examination  was  ordered,  and  intrusted  to  Asaiit- 
»nt  J.  Picn>ont;  a  detailed  report  of  his  work  is  hereto  appended. 

The  rt'Hult  of  the  examination  is  quite  satisfactory,  and  proves  beyond  a  doubt  the 
<iri){in  of  the  sand-bars. 

Having  funnd  the  source  of  the  difficulties,  the  next  thing  of  importance  ia  t^i  examine 
their  formation  and  movenienta.  Wherever  the  river  is  contracted  lutween  narrow 
banka,  the  sand-bars  will  form  only  behind  projections  or  ohstrurtiona,  and  in  this 
rose  tend  to  improve  rather  than  obstruct  the  channel ;  also  occasionally,  where  the 
river  is  moderately  wide,  sand-bars  are  found  to  have  lodged  on  one  aide  or  another, 
(probably  caused  bv  some  obstruction,)  and  preserve  a  go^  channel;  but  where  tb'' 
■stream  is  straight  lur  some  distance,  and  of  considerable  width,  there  will  bo  formed 
II  middle  grnnnd,  with  but  little  water  over  the  same,  and  sometiiues  a  dry  bar;  in 
either  case  the  channel  is  on  one  side  or  the  other,  never  on  both,  to  my  knowledge. 

The  greatest  difficulty  occnrs  where  the  middle  ground  is  fattened  out,  and  eztenda 
across  the  whole  width  of  the  river ;  in  such  cases  generally  one  side  of  the  bar  ad- 
vances more  rapidly  than  the  other,  and  the  crest  of  the  bar  is  farmed  obliquely  acroiw 
the  river;  ttio  current  generally  flaws  at  right  angles  with  the  line  at  the  crest,  and  the 
width  of  the  river  is  virtually  nearly  doubled  in  some  cases ;  in  nearly  every  case, 
ileep  water  is  found  along  the  creat  of  the  bar,  aud  in  those  partaking  of  the  character 
last  named,  the  deep  water  contioues  to  the  river-bank  at  the  short  end  of  the  bar, 
'  and  as  the  bar  advances  the  water  becomes  deeper  at  the  bank,  and  forma  a  gorge, 
where  a  vast  body  of  water  flows  off  almost  imjierceptibly,  excepling  that  it  nnder- 
minea  the  banks  very  rapidly,  letting  dowu  large  pieces  of  the  sand,  together  with  tbo 
trcea  and  timber. 

As  t«  the  motion  of  the  sand-bars,  it  is  found  to  be  quite  regular,  and  appean  to 
depend  not  so  much  on  the  sl-age  of  the  water  as  upon  the  rapidity  of  the  cliwiga  fiw 
high  to  low,  and  upon  the  velocity  of  the  current.  Generally,  during  a  contiouona 
stage  of  waU'r,  the  movement  is  slow  audregnlar,  and  the  bars  appear  to  be  moved  along 
by  the  presHure  as  an  obstruction  rather  than  by  the  velocity  of  the  water;  whenever 
moved  by  the  velocity  of  the  water,  they  move  quito  rapidly,  and  the  aand  is  fonnil 
tJoating  in  the  wat«r  in  quantities,  whereas  in  the  other  case  no  sand  ia  found  floatiug. 
but  slowly  and  eti/adily  rolling  along  the  bottom  until  something  disturbs  the  eqailio- 
rinm.  As  an  instaucc,  I  wiil  mention  a  bar  above  Steamboat  Slongh,  containing  <^ 
iiDiform  depth  of  water  of  32  inches  at  a  certain  stage  of  water.  After  the  walai  otA 
fallen  12  inches,  the  same  amount  was  found ;  alao  aubsequently,  when  the  river  bid 
risen  again  a  little  above  its  former  stage,  still  the  same  amount  of  water  covered  the 
bnr,  clearly  iu<licatiug  the  existence  of  ecpiilibrinin  between  the  current  and  weight 
of  sand. 

In  order  to  determine  the  most  favorable  coiulition  of  equilibrium  required  to  pre- 
serve a  ^nd  channel,  a  section  was  measured  Dear  Lone  Rock,  whore  the  channel  in 
quite  UDJform  for  several  hundred  feet,  aud  tbn  stream  at  low  wate^  is  confined  to  one 
1,-hamiel  of  ^t'iT)  feet  between  banks;  the  greatest  depth  waa  7.4  feet,  aud  the  men' 
depth  6  feet,  giving  the  orosa-section  of  1,950  square  feet;  a  serie*  of  floata  gave  a  mean 
velocity  of  l.Sf5  milea  jier  liour;  the  channel  in  queation  always  preeervua  a  unifoTni 
depth,  and  is  free  from  sand-bars.  An  exaiuiuatiuD  of  General  Warren's  maps,  of  his 
survey  of  liWT-'BS,  will  show  many  similar  places  on  the  river,  from  which  it  will  "« 
safe  to  assume  the  necessary  section  for  any  required  depth  of  water, 

Anide  fh>m  the  sand-bars,  the  only  other  olwtruclioiia  to  navigation  on  the  river  al* 
the  rail  road -bridges,  and  the  principal  difficulty  with  those  ia,  that  they  are  boilt 
obliquely  acruaa  the  stream  ;  the  water  is  thereby  inclined  to  flow  to  the  bank  at  toe 
down.iBtream  end ;  whereaa  the  draws  of  both  the  Spriujf  Green  and  Lone  Rock  bridgM 
are  at  the  opposite  or  np-atream  end  ;  in  addition  to  thia  the  draw-apana  are  very  nar- 
row, and  still  more  coutracted  by  the  piles  and  riprap  protection  of  the  pier-foanoa- 
tions,  making  the  entire  available  width  at  law  water  about  .16  feet  only ;  and  if  tlie 
liver  ia  improved,  it  will  require  the  rebuilding  of  almost  every  bridge  on  the  ri^ef' 
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IMPSOVKMEST8  HADR   Um>EI{  PIRECTIOSS  OF  COLOXEL  I 
ITSITBD  STATES  KNOINKF.RS. 

Aflrr  a  preliminarj  cxamiDation  and  the  Dccesiiary  preparationH,  the  work  woa  com- 
mtncedoD  the  upper  proposed  canal-croasiDf;  od  the  3t>th  of  June,  and  dniing  July  tha 
firat  dam  was  completed,  exGoptinfr  stone  coTeriug.  The  dam  is  TOO  feet  long,  and  i» 
located  opposite  the  month  of  the  Barahoo  River,  from  the  head  of  Pine  Island  to  the 
left  rivci^lnnk,  and  is  denominated  Sa.  1  on  accompanying  map.  Owing  to  the  ab~ 
MDce  of  materialH  above  Dekoira,  and  the  impossibility  of  bringing  the  same  from 
there  to  the  work,  on  acoonnt  of  moving  sand-bars,  the  dam  opposite  the  first,  now 
dcnomiDaled  No.  11  on  the  map,  could  not  l>e  built,  as  was  proposed  at  tbe  time,  and 
the  utond  dam.  No.  '2,  was  commenced  and  built  from  the  nrst  island  below  Dekorra 
to  tbe  left  bank.    The  dam  is  400  feet  long. 

Ko.  3  wu  next  taken  in  band  to  narrow  the  river  DearDekoiTft;  this  was  leogtb- 
rwd  trora  time  to  time,  nntil  it  reached  it«  present  length  of  300  feet,  which  appears 
la  leave  the  proper  width  between  the  end  of  the  dam  aad  left  bank,  (450  feet ;)  nT 
WIS  bnilt  at  the  end  of  thta  dam  to  give  direction  to  the  currant. 

Kelt  a  rope-dam  woa  built  l>etweeD  a  small  islnnd  and  the  right  bank,  165  feet  Iodk  ; 
Ibii  was  done  by  stretching  a  rope  acroM  tbe  interval  Hod  placing  brush  upon  the  sanio 
with  the  butts  upon  the  rope,  Hiid  the  tope  np  stream  on  the  sand ;  subsequently  tbo 
Top  was  removed,  and  by  placing  ntone  upon  the  brush  the  dam  was  made  permanent. 
It  IS  shown  ax  No.  4  upon  the  map. 

Abont  this  time  the  bank  opposite  the  last-mentioned  work  was  being  cut  away  very 
nudtr,  and  a  dam  80  feet  long,  denominated  No.  5,  was  hnitt  to  pniteot  tlie  same. 

fleit  a  wing-dam,  No.  6,  was  built  from  the  island  opposite  McDonald's  Eddy ;  it 
wM  first  bnilt  TO  feet  to  deflMt  the  cnrrent  and  protect  »  dry  gand-hnr  below,  but  was 
nibK<iuently  Ieng;thened  tOO  feet  to  give  the  desired  effect. 

A  large  quantity  of  water  was  found  flowing  otf  through  a  channel  or  gor^e  in  Mc- 
Danald^  Eddy;  this  was  leaving  a  middle  ground,  which  it  was  desirable  to  remove, 
lod  the  gorge  was  stopped  by  a  rough  dam  100  feet  long. 

A»it  was  desirable  to  try  the  effect  of  wing-dams  on  alternate  sides  of  tbe  river,  Kob. 
T  sod  S.  each  300  feet  long,  were  bnilt.  Two  short  dams.  No.  9,  50  feet  long,  and  No. 
10, 90  feet  long,  were  built  to  protect  the  river-banks,  and  to  arrest  moving  sand  dis- 
inrbed  by  tbe  other  dams.  Up  to  this  stage  of  proceed  in  gs  the  work  of  this  party  was 
I  otDtiunal  strife  to  keep  open  oommanication  between  tbe  place  below  Dekorra  where 
tbe  material  could  be  obtained,  and  some  place  where  it  could  be  used  to  advantage, 
linl  now  the  work  completed  left  a  good  cbannel  to  the  mouth  of  tbe  Baroboo  River, 
ind  materials  were  brought  up,  and  the  Dam  No.  11  built  and  perfected.  Tbe  dam  is 
SO  feet  long,  and  located  on  map. 

Another  dnm,  100  feet  long,  was  bnilt  a  little  below  and  on  the  opposite  side  from 
Unlaac  mentioned,  as  shown  on  map  as  No.  I'i.  Here  the  severity  of  tlie  weather  put 
iMop  to  further  operations,  and  the  works  closed  on  the  iilBt  of  November. 

During  tbe  latter  part  of  July  a  steamboat  was  gotten  as  far  as  Lone  Uook,  aud  a 
■orkiu);  party  organized  for  the  work  on  tbe  proposed  middle  canal-crossing. 

Tbe  Rulmod-bridge  and  a  bad  flat,  both  at>ove  and  below  the  sa[Ue,  lying  between 
1^  material  and  the  proposed  work,  which  obstructions  it  was  impossible  to  pass 
rithoat  some  improvement,  conseijuently  Dam  No.  1, 756  feet  long,  was  constructed,  as 
■kiwu  uu  the  map.  Dam  No.  2  was  next  built  to  closo  one  of  tbe  obaniiela  at  low 
■Iter ;  the  dam  is  460  feet  long,  reaching  from  tbu  head  of  Paddleford  Island  to  tbe 
nRhl  river-bank. 

A  (lam  denominated  No.  3  was  next  bnilt,  as  shown  on  tbe  map ;  length  is  1,200  feet. 
^mDltaneons  with  No.  3,  two  short  dams,  4  and  5,  fur  shore  protection,  were  built,  be- 
'"t  respectively  60  and  65  feet  long.  At  tbe  present  stage  it  was  found  necessary  to 
ptutvet  the  river-bank  at  tbe  shore-end  of  Dam  No.  1,  and  at  tbo  apper  end  of  a  small 
"loggh  near  the  lower  end  of  Paddleford  Island. 

Next  a  dam,  No.  fi,  6lj  feet  long,  was  built  to  protect  tbe  bank  from  the  increased  cnr- 
mtfroia  the  dam  on  the  opposite  side.  After  protecting  the  bead  of  Paddleford 
Itlaad,  aud  nut  being  able  to  get  a  passage  through  the  draw,  a  dam.  No.  7,  lUO  feet 
loni.  wan  bnilt,  to  protect  the  river-bank  opposite  the  mouth  of  Otter  Creek ;  also,  one 
1  Utile  below,  on  the  bank  of  the  island,  No.  d,  60  feet  long. 

A  wing-dam,  70  feet  long,  was  built  for  tbe  protection  of  tbe  center  pier  of  draw, 
npllream,  ui  guide  as  much  water  as  possible  into  the  draw.  The  dam  is  only  tem- 
Fofory,  and  may  probably  require  t«  be  removed  after  the  channel  has  corrected  itself. 

AwingMlam,  110  feet  long.  No.  9,  was  built  on  the  right  river-bank,  below  the  bridge, 
>o  obtain  a  channel  through  tbo  bar  at  that  point ;  and  on  the  30th  of  October  tiie 

Ey  wu  enabled  to  make  a  commencement  on  Dam  No.  10,  The  distance  is  6^  feet. 
work  waa  continued  on  tbe  whole  length  nntil  November  18;  and  from  this  time 
touie'J&cb,  when  tbe  work  closed,  the  work  was  directed  to  the  permanence  of  tha 
i™,  eiGMtlDg  «  gap,  which  had  been  left  to  let  the  United  States  steamer  Winne- 
'•nne  and  boats  through,  which  were  being  brought  up  ftom  Prairie  du  Chien,  and 
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wodIcI  not  have  b««n  able  to  get  ap  tbe  otber  cbanuelii.  The  boala  paused  on  the  iH, 
but,  OD  account  or  drift- ico,  nut liiag  fnrlLer  conlil  be  ilnne  on  tbe  part  oflhi'ilim, 
Trbicb  now  remains  utiflniKlivd,  but  perfectly  safe,  as  thi're  U  a  roiinilalinn  of  tnn 
courses  of  faHciucp.  securely  aualiored  with  atoue  and  gravel. 

rLAS  OF   COSBl  RUCTISO    WIKG-DAWS. 

Tbe  plan  adapted  rcijiiirpd  only  the  uxe  of  bnibli,  witb  siifficieut  stone  to  retuiu  Ik 
same  in  place,  and  the  addition  of  gravel  to  pruveut  teaks  under  the  brash.  Tb 
brnsll  was  made  in  fatteinea  of  10  foet  long  aud  1^  to  15  inches  in  diameter,  serarch 
bovpd.  The  fascines  were  then  formed  into  uiaCs  of  about  9  feet  wide,  by  placini;  a 
nomber  of  fascines  side  hy  side,  and  placing  light  poles  on  top  aud  bottom,  lod  Ijrini: 
the  ends  of  the  poles  with  twine.  Having  determined  the  positiou  of  the  dam  nitb 
stakes  driven  into  the  sand,  a  sufBcient  nnmher  of  mats  were  prepared  as  above  Utttef. 
and  a  qnastity  of  stoue  and  aand-bags  being  in  readiaess,  the  work  was  comnieiioni. 
"While  the  weather  was  warm  several  of  the  men  would  get  into  the  wattr  to  place  tlir 
mats  in  position ;  afterward  the  same  was  done  from  scows  and  boats.  The  mats  ntn 
floated  into  position  and  sunk  by  placing  stone  and  sand-bags  upon  the  same.  Tbry 
were  placed  side  by  Bide  in  the  line  of  the  dam,  and  tbe  bottom  row  carried  to  tbe 
entire  required  distance ;  the  brush-ends  or  tops  were  placed  np  stream,  and  after  Ibe 
flrtt  course  was  laid  the  tops  were  covered  with  a  layer  of  gravel  to  prevent  nndtr- 
mining,  and  the  carrj  ing  up  of  the  dam  to  tbe  required  height  was  proceeded  wiili 
according  to  the  depth  of  water;  sometimes  two  or  more  courses  were  carried  fontini 
together,  but  upon  approaching  the  surface  it  was  found  adventageoas  tocuiytho 
whole  up  ttniformly,  so  as  not  to  concentrate  a  nisb  of  water  to  any  one  place;  fkIi 
coorse  was  brought  forward  from  2  to  4  fret,  in  onier  to  allow  the  neit  lower  one  lu 
project  out  behind,  upon  which  the  falling  water  would  impiuge,  and  its  force Iv 
broken. 

After  tbe  dam  was  carried  in  the  above-described  manner  a  little  above  low  nUit. 
a  substantial  layer  of  loose  brush  was  placed  along  the  entire  face  of  tbe  dam,  aul 
coTered  with  a  layer  of  stone,  and  tben  with  sufllcieut  gravel  to  stop  all  leaks.  .^ 
crosa-sectiun  of  dams  is  shown  on  accompanying  map. 

To  facilitate  the  work  ou  the  improvements,  it  was  uocessary  to  build  one  skiA'snJ 

The  ecowH  were  built  of  pine.  One  is  45  feet  long,  14 feet  wide,  and  22  incbe«lii(l: 
the  other  two  are  70  feet  long,  17  feet  wide,  and  42  inches  high.  Both  are  provirtni 
with  spuds,  or  growaeni,  and  one  was  supplied  with  stem-wheel,  stpam-cngipe,  »nJ 
boiler,  for  the  purpose  of  operatingin  shallow  water,  bnt  wasnot  completed  in  timcTv 
be  nut  to  work  wilh  safety,  from  the  severity  of  the  weather;  the  boat  waaaUowpdn) 
make  a  trial  trip,  which  was  very  satisfactory,  and  was  tben  laid  up. 

A  eeraper,  of  which  plans  were  submitted  in  October,  was  constructed  and  atlacW 
to  one  of  the  workiug-bonts,  aud  operated  with  much  satisfaction ;  the  boat  was  thdeb) 
enabled  to  make  its  way  to  any  desired  point  without  any  diOicutty. 

The  wbole  number  of  dams  built  is  33,  raugiug  from  .^'0  to  700  feet  loog;  one  it  l^'*' 
feet  long,  but  answers  more  as  a  lougitudiualthan  a  wing  dam. 

The  following  ie  an  account  of  the  expense  of  tbe  work  to  December  1. 1S7I : 

The  total  length  of  twenty-two  dams  is  6,631  feet. 

CMttf  labor  and  materiali  apcndtAmt  coMlrucliaa  o/iaau. 

235  days' hire  of  steamboats $f ,  1!>0  00 

142)  days' hire  of  scows 213  37 

Fnol 452  96 

Crews 451  32                   I 

Subsisteuce 373  00 

Supplies 6  60 

Total  boat-hire O.He* 

.^Ser  davs  laborers 8,290  75 

2201  days  teams •**  ^  I 

Tot«l  labor ?-»:'"' 

855  cords  stone 8,317  36 

r>00  cuhlo  yards  gravel - 25  00 

Lumber 81  M 

Band-bags  aud  twine 143  37 

Total  materUls i^b^ 

Total  for  couBtmcting  dams 2M0BW 

u'n.PdbyGoogle  I 
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CmI  of  temper. 

4}  daftcarpcDteTS $11  25 

S:i  dij*  lilackamith 6  40 

IroD-vork 78  74 

Lnnlm 6  S4 

Totnl 105  23 

Co«f  of  lait^  ojid  viateriaU  cxpnded  in  the  twulractUm  of  ioalt. 

4316  lUya  carjwnters |1,060  43 

4!>|  dafK  macbiniBt . .  137  25 

li-'i  days  blackuDith . .....  15  50 

Lunilwr 714  14 

IpoD-wort ...  272  37 

H»rdw«ra 52  57 

MichiDeiy 1, 12H  35 

MJKiJIaiieons  materials 53  26 

Total 3,433  87 

CMDrtootaandinipleineiits j^td  48 

General  repair*  of  inplentenlt. 

IS  diLTs  carpenters (29  37 

Lumber SI  08 

ItiscclUneoDs  materials 34  66 

Total , 135  11 


Cttt  ef  moriNjr  boaU  from  Portage  to  Lone  Rodi,  and  of  ntoving  Unltei  Stale*  boats  and 
property  from  PrairU  da  CAi«a  to  Lone  Kodc 

1?  days  steamboat $3C0  00 

CtMt 77  84 

FmI 165  75 

SnIiiidteQce 145  50 

MiobiDist 84  00 

Pilot 84  00 

midayalaborera 814  75 

Total 1,131  84 

iSNmniiiry. 

CoDitnictiiie  dams ^1,106  90 

Building  boat* 3,433  87 

Oeoeral  repairs 135  11 

Kaoafacturioi;  scrapci 105  23 

Tooliaodiidpletneiits 238  48 

HotiDg  boats  and  property 1,131  84 

Watduuaa 3C0  00 

Total 29,774  93 

Siimviary  ttaiemtnt  of  labor  and  matmah  expended. 

AuHtantenirineera J1,M8  00 

Oitne^n 1,368  00 

Tuae-ktwiitr 207  60 

HichmiM 221  S5 

Klot 84  00 

VuchDuui 360  00 

1»E 

u.jiz.d  by  Google 
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CaTpeiit«ra $1,101  05 

Blacksmitli 23  90 

LaboTBTB 8,E05  50 

Teami 662  ffi 

Bo»t-lin« 8,723  37 

Boat-crows 529  16 

Fuel  forBteamera 6W  Tl 

SubHistenceofcrawa 518  W 

Stoiie  aud  gravel 8,312  36 

Lumber «3  SS 

Iron-work Sol  11 

Engine  and  macbioery 1,128  35 

Hardware,  die 52  ■<! 

Tools  and  im piemen ta 21'^  iS 

HiBcellancoua »i6  t9 

Total 28,774  93 

The  general  effect  of  dams  was  the  DBnal  effect  of  contractions;  tbe  water  wa«  ele- 
vated, above  the  ooatcacted  part  in  aome  cusee  aa  much  as  aiz  inches,  but  aobeideil 
again  as  the  channel  accommodated  itaelf  to  the  change. 

In  the  ca«e  of  croas-dama,  a  general  movement  of  aaiid  took  place  for  Boms  diiit*nce 
above,  and  to  a  considerable  diHtaiice  below  tiio  work  ;  and  as  soon  aa  the  current  wss 
checked  tbcre  waa  a  deposit  of  sand  in  front  of  the  dam  in  ita  whole  length. 

With  wiug-ilanis  there  was  always  a  coDSiderable  increase  in  tbe  velocity  of  the 
cnrrent,  in  one  case  cnrryiog  steamboat  and  bikrge  over  the  end  of  tbe  dam. 

As  soon  OS  tbe  daina  were  brought  to  tbe  siirfai^o,  there  was  a  rapid  deposit  of  tand 
above  and  below  the  same ;  the  deposit  above  was  concave,  and  that  below  convex  to 
tbe  axia  of  the  atream. 

In  connection  with  tbe  work,  observations  were  mwle  of  tbe  movements  of  «uid- 
bara,  aud  the  effect  of  the  work  upon  tlie  same.  Tbo  movement  at  Portage  wm  from  3 
to  5  feet  per  day,  and  by  comparison  tbia  appeared  to  I>o  tlio  average  upon  tbe  river, 
unless  disturbances  took  place.  At  Dekorra  tbe  effect  of  dnins  caused  a  movement  ol 
from  7  to  U  feet  in  twenty-four  hours,  and  at  Lone  Kock  from  6  to  20  feet  iu  tweiit}'- 
four  bonra. 

The  bars  moved  along  at  thia  rate  until  reaching  tbe  dams,  and  then  receded  as 
rapidly  aud  disappeared,  tbe  sand  being  deposited  behind  tbe  dams. 

The  general  resnlt  of  the  work,  aa  will  be  aeeu  from  the  accompanying  maps,  is  very 

The  least  reliable  water,  on  that  portion  of  the  river  near  the  opper  crosaing,  b«fors 
the  work  was  commenced  was  2  feot,  and  after  the  work  the  latest  survey  shows  the 
least  to  he  3,7  feet,  practically  4  feet,  and  ntill  improving. 

On  the  improved  portion,  near  middle  crossing,  where  now  the  channel  is,  then  was 
a  dry  sand-bar  at  least  1  foot  alrave  water;  iittbetiuie  of  the  last  survey  there  wen 
4  feet,  and  improving. 

There  are  of  tbe  two  portions  together  about  seven  miles  of  river  cleared  of  sand  to  a 
reliable  depth  of  4  feet,  and  with  another  dam  opposite  No.  5,  above  Dekorra,  anil  tlii> 
enlarging  of  Lone  Kock  draw,  5  feet  could  be  probably  relied  npou.  Tbe  work  lias 
thns  cost  about  tA,  OUO  per  niile,  including  all  eipenaea  urising  front  the  eiperinieotnl 
character  of  the  work,  and  nincli  more  so  on  account  of  the  unusual  low  stage  of 
water  during  tbe  season,  there  having  been  neither  the  usual  Jane  nor  September  riw. 

From  tbe  result  of  tbe  work  it  would  appear  that  it  is  only  necessary  to  c<mtract  the 
stteam  proportionate  to  tbe  reijuired  deptn.  everything  else  depending  upon  the  sta- 
bility ot  the  dams,  of  which  I  have  not  the  slightest  doubt,  as  I  consider  the  test  which 
tbey  withstood  when  iu  that  particular  stage  of  progress,  when  the  water  ponrcd  over 
the  same  in  an  entire  sheet,  as  much  severer  than  any  resulting  from  high  water. 

Cuuceming  the  stability  of  the  channel  produced,  the  question  arose  as  to  nhefber 
high  water  with  increas^Mi  pressure  and  velocity  would  not  contione  excavating  tbe 
same  until  banks  and  dams  would  slide  in,  and  the  channel  become  nseleaa  ;  this  gave 
rise  to  an  examination  of  tbe  river  where  the  same  is  confined  to  a  narrow  channel,  w 
that  it«  depth  is  from  6  to  6  feet  at  low  water ;  at  aach  places  the  bottom  is   found 

'     led  of  coarser  mBt«rial,  and  gives  conaiderable  resistance  to  the  thrust  ol 

bottom  always  remains  the  same  excepting  during  the  passage  of  a  sand-liBT 
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Tht  foUowlDg  is  ft  table  of  the  weigbt  of  ta.tn\  {torn  different  localities 

i  1 

;|                                                     -WlunUkeiiitom. 

1 

1 

i 

1.39S 

1.SM 

I.  46» 

Lssa 

i:IIs 

Feundi. 

Tht  lut  is  nxiially  foiiu<l  in  difrfring  wella  in  the  TJcinitj.  Samples  ore  sent  with 
tbil  report,  numbered  to  corrcspotid  with  the  above  table. 

Tbe  table  of  tveighta  showH  that  the  density  of  the  materia]  increaaea  downwanl. 

The  recults  of  tho  experiments  and  investiKatJona  have  clearly  determined  the  feaai- 
tnlity  of  impruvinc;  the  river-bed  by  means  of  dams  at  a  comparatively  moderate  cost. 

From  the  expenses  detailed  in  this  renort  it  will  be  fonnd  that  from  the  expenses  in- 
rarred  in  the  actnal  work  of  constructing  dams,  including  engineering  anil  auperjo- 
Itndence,  the  coat  of  dam  bus  been  ^.Hti  per  linear  foot;  and  although  the  same  is 
moderate,  yet  it  can  be  reduced  very  much,  from  tbe  facility  with  which  the  work  can 
JMw  bedone,  as  compared  with  the  commencement,  and  the  improvement  which  may 
tw  made  in  bnildiu^  dams,  although  tbe  plan  adopted  appears  to  he  tbe  correct  one. 

TLe  following  eatimatu  ia  based  upon  3H  miles  of  river  taken  promiacuoualy  at  dif- 
f«nin(  portioua  of  the  game,  and  locating  tbe  dama  in  number  and  extent  for  a  reliable 
tiinr-faot  navigation,  but  which  may  possibly  turn  out  five. 

In  36  rnUee  of  river  the  number  and  lengtn  are — 

Of  cTOM-dams,  41,  which  eqnal 10, 682  linear  feet. 

0[  •ring-dame,  57,  which  equal 10, 020  linear  feet. 

Of  ihore  protection,  31,  which  equal l.ElUOliaearfeet. 

GlvlDg  a  total  length  of  dama  equal  to 27,662  linear  feet. 

Wbicb,  at  a  cost  of  I3.5U  per  foot,  eqnals }9G,SW  00 

And  gives  an  average  per  mile  of U,  (Dl  30 

iwlforthe  entire  river,  (say  110  mites) 296,043  00 

I  do  not  think  that  the  actual  cost  will  exceed  this  estimate,  although  aome  of  the 
■ork  will  cost  cmisiderably  more;  other  portions,  again,  can  be  made  comparatively 
Anp'i  and  aa  some  of  the  dama  require  only  to  be  built  in  two  or  three  feet  of  water, 
Igive  an  eatimate  below  for  a  dam  constructed  of  one  large  fascine,  composed  of  brnstl 
m  (be  oulaida  and  filled  with  sufficient  atone  or  gravel  to  secure  the  same  when  placed 
in  position. 

Thg  Gwcinea  wiU  be  three  feet  or  more  in  diameter,  and  boand  together  with  hoops. 
Tbey  can  be  built  of  any  required  length  up  to  70  feet,  on  scows,  or  on  the  river-bank, 
u>d  afterwaril  rolled  npon  the  scows,  which  will  be  brongbt  to  the  posltioD  of  the  dam 
>KdthelaBciDea  launched  over  the  aide.  This  idea  was  suggested  lome  by  a  gentleman 
«ha  bad  been  engaged  as  overseer  on  river-lmprovemeute  in  Germany,  where  the 
*>me  was  used  to  very  great  advantage;  the  same  bad  also  been  used  in  stopping 
bleaks  in  dams  and  levees. 

Ttie  fallowing  is  on  estimate  for  100  linear  feet; 

Geordsof  bmsh,  at  $2 J12  00 

Itocdof  stone,  at  W 8  00 

Uaking,  laying,  and  boats 61  00 

Contmgent,  10  per  cent 7  00 

Total  cost  of  100  feet  of  fascine 78  00 

C«  per  linear  foot 78 


by  Google 
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Tbe  above  iriU  anatroT  in  maay  places ;  aod  at  others  it  will,  with  tbe  addition  of  a 
course  of  brush  and  stoae  coverio);,  coatinK.  in  adilition,  not  in  exceed  (1.50  per  Tuot, 
make  a  Bubataalial  dam  at  a  coat  of  only  ii'iti  per  linear  foot'. 

It  would  be  adviaable  dnring  the  comiug  BeosoQ  to  confiua  tho  work  Ui  the  worst 
placea  btitn'eeu  Portage  and  Sank  City,  a  distance  of  38  aiitcH,  and  from  Rickland  City 
to  the  mouth,  a  dielauce  of  M  milea.  The  protiability  is  tbnt  with  tbe  money  yet 
available  a  reliable  navigation  can  be  made  on  those  two  portions  to  meet  presrut 
reqnirementa.    The  middlB  imttion  is  obstructed  nitb  bridges,  which  require  to  be 

rebnilt  before  anything  satisfactory  can  be  done,  and   as    '  """ '' 

cieutly  advanced  the  ucceaaary  steps  ehoald  be  taken  to  ci 
obstructions. 

rather  an  improvement  ud  that  portion  of  theri  ...  ._. 
way  ia  250  feet  at  low  water,  with  a  depth  of  10  feet ;  there  is  one  bay,  of  132  feet  in 
tho  clear,  adjacent  to  the  right  bank,  and  then  follow  two  draws  of  59  feet  each ;  the 
bottom  of  the  truss  ia  27  feet  above  low  water,  nnd  the  roudivay  4&  feet. 

As  a  final  reenlt  of  the  improvement,  if  tho  anpply  of  sund  still  continued,  there 
would  be  a  general  elevating  of  the  river-bed  ;  the  dams,  at  their  original  height, 
would  no  longer  fiillill  their  purpose,  and  the  river  become  as  it  had  been  before,  and, 
perhaps,  in  many  places,  seek  a  new  channel  in  the  bottom-lands. 

From  the  esamiuation  of  the  upper  river,  tlie  source  of  the  sapply  bos  become  evi- 
dent, and-I  estimate  that  about  4,5U0  feet  of  dams,  at  a  cost  of  about  $30,000,  would 
stop  almost  tho  entire  supply ;  this  exnejise  would  seem  considerable,  but  I  think  war- 
rantable, since  the  nitimatereaults  will  certainly  bo  as  before  statwl  [  and,  furthermoro, 
a  successful  i-csult  of  the  work  in  hand,  and  a  further  development  of  this  portion  of 
tho  State,  and  couseqnent  increase  of  business,  could  possibly  call  forth  tbe  idea  of  im- 
proving the  upper  river  at  no  distant  day. 

I  will  conclude  with  a  few  remarks  on  the  location  and  direction  of  dama.  Tbe 
approximate  location  of  a  dam  is  indicated  by  saud-barH  or  slioal  water ;  but  the  precise 
location  must  be  determined  in  counectiou  witb  tbe  desired  results  above  and  belov 
for  some  distance. 

The  current,  driven  ta  the  opposite  shore  by  a  dam,  will  most  certainly  return  at 
some  point  below,  since  the  dam  will  cause  tbe  surface  to  become  lower  on  the  side 
adjacent  to  and  below  the  dam ;  tbe  elevating  of  tbe  water  on  the  concave  side  of  the 
Stream  will  also  iuduce  the  current  to  draw  toward  the  same  side  above  the  dam,  (lo 
the  adjacent  side.)  The  above  is  the  result  of  extieriiuent,  and  in  opposition  to  tho 
idea  of  building  a  slantiuK  dam  on  one  bank  to  direct  the  channel  to  gouie  point  on  tbe 
other,  lower  down.  The  best  direction  to  give  a  dam  is  to  locate  tbe  position  of  tbe 
head  of  tho  same,  and  then  take  the  shortest  lino  to  tho  bank ;  the  result  is  practically 
the  same  n-hether  the  Una  be  Dp  stream  or  down,  or  a  normal  to  the  bank. 

Reapectfatly  submitted. 


I,  Chicago,  Ulinoi*, 
PonTAQE,  Wlscossi-v,  December  26,  1871. 


EepoH  on  an  exaniinalian  of  ihe   Wiaconsin  River  from  Grand  RapHa  to  Portage  C'llf. 

In  accordance  to  verbal  orders  received  October  1, 1371,  relative  to  making  an  ei' 
aminatioD  of  tho  Upper  Wiscousii)  River,  I  left  Portaee  City  October  3,  with  two  meu, 
and  proceeded  by  wogon  to  Grand  Rapids,  arriving  the  morning  of  the  5th,  and  on  tbe 
6th  started  down  tbe  river  io  a  skiff. 

Tbe  'Wisconsin  River,  for  about  eight  milea  below  Grand  Rapida,  mns  througb  > 
rocky  region  ;  the  bed  of  tbe  river  ia  very  rough  and  uneven  ;  and  bowlders  of  all  siiM 
Jut  forth,  rendering  navigation  eiceediugty  difficult.  Attempts  have  been  mode,  very 
eaccessfuUy,  to  improve  these  rapids  by  building  wing-dams  from  either  shore  t«w*id 
each  other,  leaving  a  gap  of  from  70  to  BU  feet,  making  water  enough  for  rafts  through 
it,  and  increasing  the  depth  above.  These  dams  are  wooden  cribs  filled  with  lloae. 
A  number  are  new  ;  four,  on  the  Whitney  Rapids,  were  built  during  the.  lost  seasi^- 
An  experiment  upon  the  velocity  of  the  water  through  one  of  these  chulea  g^ve  a  dis- 
<diarge  of  'iOO  cubic  feet  per  aecond. 

The  rocks  are  hard,  of  igneous  character,  and  without  regular  stratiAoatloo.    Thers 


1  changes,  the  cocka  gndiudlj  diMnNU>i>S> 
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DDtil,  t«D  miles  belon  Orand  Rapids,  the  Aret  aand-bank  appears ;  tble  is  shown  on  the 
citreme  upper  limit  of  the  uccoBipuuyiug  tniciug. 

The  brciik  of  the  first  bar  is  aliuut  a  luito  below  the  avora)^  annual  dietanno  trav- 
ersed b.T  land-bars. 

From  this  point  down,  the  river  has  tho  same  general  appearance — low  Iaiidn  on 
liolh  BJdn,  heavily  tiniben^  (vith  pine,  dccrcasiiig  tojack-pine,  ioterspeitied  Villi  iiiaple, 
baws  and  onlt;  finally  the  pities  eutirely  disappear. 

Tbere  ia  no  defined  river-vulley.  The  country  from  the  river  on  either  sidn  is  gently 
mlliDfc,  the  laud-billows  i^tierally  osteuding  in  an  easterly  and  westerly  diruuti[>n, 
through  which  the  river  bos  cnt  its  nay.  The  valleys  betweeit  the  mils  have  n  general 
incliuation  toward  the  river  sufficient  to  cause  the  creeks  aud  bronks  tu  empty  them- 
selves, bnt  the  velocity  of  tho  water  iu  tbese  feeders  is  comparatively  slow, 

i  nhort  distance  below  Goodhue's  Mill  there  is  a  slight  iudentatiun  in  the  river-bank, 
Ditkinic  a  distance  of  ItOO  feet  across  to  Spring  Creek.  Ati  attempt  has  been  uiade  to 
rcDiler  this  secure,  bnt  1  was  inf<irme<l  that  at  extreme  high  water  last  spring  a  little 
oTerdowed.  One  high  rise  wouUl  l>e  anfhcient  to  send  the  river  tliroiigh  thiH  new 
rlisDuel,  and,  although  it  wonld  cut  off  one  large  sand-bank,  the  ground  is  such  that 
olliers  wonld  be  furnied. 

The  sand-bank  referred  to  is  shown  on  the  tracing  as  No.  2.  As  I  was  unable  to  find 
say  sect  ion -comers  within  two  und  a  half  iniUit  of  tho  bank,  no  accurate  survey  coulil 
Iwinade:  but  from  the  testimony  of  the  most  intelligent  of  the  neighbors,  .ind  its  pres- 
fDt  af^araiice,  I  should  estimate  that  it  has  receded  300  feet  iu  the  past  fifteen  years. 
TLfiv  is  a  little  cluy  disseminated  through  the  sand,  but  not  in  snfbciunt  amount  to 
jiffvent  its  being  carried  away  by  the  water. 

Ten  miles  below  Ibis  bank,  on  the  same  side  of  the  river.  Is  a  mass  of  rock  called 
Peyton  Well.  It  rises  abruptly  from  the  prairie  at  tho  water's  edge  to  a  height  of 
aboDl  150  feet.    Tiie  first  wire-ferry  crosses  the  river  at  this  piiiut. . 

About  three  miles  below  is  a  sand-hank,  marked  Xo.  J  on  the  tracing,  in  character 
tike  the  preceding.  There  is  a  long,  narrow  island,  ;he  upper  iwiiit  of  which  is  on  a 
line  with  tbe  up]>or  end  of  the  bank.  The  river  is  riUO  feet  across  at  this  point ;  the 
iinalett  depth  is  3  feet.  Tbe  islaD<l  is  sepamted  fi-oni  the  siioro  oiiposite  l>y  a  stretch 
of  dry  sand  300  feet  across.  There  is  a  dry  bar  near  tho  lower  eud  of  the  bank,  the 
loK-wster  chanuel  being  on  the  side  nest  the  islaud. 

The  banks  from  this  point  to  tho  Dell:*  arc  flat  and  sloping  to  the  river  when  on  the 
KiDTex  of  a  bend ;  the  concave  sides  generally  having  a  bank  of  from  3  ui  10  feet  in 
btlKht. 

U  here  the  Goclie-^Cri  Joins  the  Wiscniisiu  is  a  bluff  of  very  soil  sandstone  from  25 
1"  :tO  fret  higb.  Below  Gennantown,  at  the  moulh  of  the  Yelbiw  Itiver,  the  Wisconsin 
bu  a  rock  bottom,  extending  about  a  mite  aud  a  half  down  the  river,  when  the  eaud 


At  the  moath  of  the  Lemonwier  Eiver,  a  tock-bluff  commences  on  the  right  hand, 
)Dd,  a  short  distauce  below,  one  on  the  left.  Those,  calle<t  "  Big  Dells,"  cutitinuu  for 
Marly  a  mile  and  a  half  down  the  river,  when  they  spread  away  oti  either  hand. 

Alnnt  five  miles  below,  the  river  narrows  and  runs  for  three  miles  throiigli  a  deep 
i«cli-gorge,  cttlled  the  "  Little  Dells."  A  sand-bar  extends  into  the  mouth  ofthe  Dolls, 
■be  (rater  upon  which  is  very  shallow.  Tbe  break  ofthe  bur  doscetids  to  adeptti  of  30 
!rtt.  and  this  depth  of  water  contiuuos  throughout  the  entire  distauce.  The  highest 
■iter-mark  was  'JO  feet  above  the  stage  of  water  at  tbe  time  of  this  e:iamination.  Tiie 
inrrent  of  the  river  is  haitlly  i>erceptil>le  at  low  water,  though  very  rapid  at  high. 
About  a  mile  below  the  month,  in  a  bend  of  tho  gorge,  is  a  cut  sand-bar  Irom  IH  to  30 
bet  high. 

The  walla  are  53  feet  apart  at  the  narrowest  point.  The  rock  is  sandstone,  of  good 
qaslily,  strotifled ;  dip  ol  tho  strata  is  aliout  40^,  inclining  down  stream. 

The  rocks  continue  for  some  miles  below  Kilboum  City,  thongh  they  do  not  present 
tbe  same  anifbnn  appearance  as  above,  the  river  widens,  and  sand-bam  ami  low  banks 
>)^tD  appear.  From  this  point  to  Portage  the  river  is  lilted  with  saud-burs,  and  very 
■iile,  and  running  through  low,  rolling  prairie-land,  thinly  wooded  in  many  places; 
illaude  and  slonghs  are  very  numerous. 

Tbe  first  sand-bar  in  tbe  river  is  about  a  mile  below  the  finit  sand-bank.  Below  this 
tbe  bam  become  more  and  more  iiumeruns,  until  just  below  Stab  Slough  ttiey  serionsly 
impede  tbe  passage  of  lumber.  Tlie  sand  from  the  bars  and  from  the  banks  is  of  the 
wnir  character  as  the  Hpccimeiis  accompanying  this  re|>ort  show,  making  it  mauifest 
ibat  the  bars  owe  their  formation  solely  Iu  the  wash  of  the  banks. 

Tbe  (and  is  flue,  clean,  and  free  from  all  vegetable  matter.  It  is  composed  of  silex, 
mixed  with  garaet,  carnelian,  and  notable  quantities  of  iron,  which  may  be  readily 
drtected  by  a  magnet.  Several  experiments  made  upon  the  sand  from  different  parts 
or  Ibe  river  give  tbe  following  ratios  of  iron  contained  :  Prom  bank  No.  3,  lieing  1,000 ; 
wnd  from  Dekonra  gives  143 ;  from  a  bar  atLoneKock,313;  from  shore  at  Lone  Rock, 
3111.  flhowing  that  tbe  SMid  id  moving  -down  the  river  loses  most  of  the  heavier  Iran 
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The  average  specific  quantity  of  the  hsikI  ii 
6S.4  pounds,  a  cubic  Toot  of  sand  will  weigh  S 
Bespectfiillf  aubmitted. 

JoiiK  Nadf.r, 

AniaUml  United  State*  Evgintv, 

In  charge  Wiioansin  Eircr  Impiwxment. 
FoRTAaE  City,  Deoanber  9,  m7L. 


improvement  of  du  luth  harbor,  minnesota. 

Office  of  the  Chief  op  Engineers, 

Wa»hitigion,  D.  C,  April  12, 1872. 

Sis:  In  answer  to  the  resolution  of  tbe  Senate  of  the  9th  instiiQl. 
"That  the  Secretarj'  of  War  be  directed  to  coinmmiicate  to  the  St'iiate 
8i)cb  information  as  may  be  in  the  possession  of  the  War  Department 
Te»|>ecting  the  canal  and  dike  at  Da  Lath,  Minnesota,  and  their  etlecl 
upon  the  harbor  ot  Superior,  Wisconsin,''  I  beg  leave  to  transmit  oopies 
of  the  correspondence  of  this  office  in  relation  to  the  matter  iii  qnestioo, 
with  explanatory  maps. 

The  action  of  this  office,  together  with  its  conclusions  and  professional 
opinions  in  the  ttremisea,  as  well  as  those  of  its  agents,  will  perhaps  be 
best  understood  from  the  following  statement : 

A  commnnioation  was  received  at  this  office  September  13, 1870,  from 
Hon.  C.  C.  Washburn,  calling  attention  to  a  canal  which  was  being  cut 
across  Minnesota  Pointy  near  the  harbor  of  Superior,  Wisconsin,  vhkb, 
if  completed,  would,  in  his  opinion,  ruin  the  entrance  to  that  harbor. 
and  requesting  that  immediate  measures  be  taken  to  restrain  tbe  lar- 
ties  from  doing  further  danmge.  This  communication  was  trauFii titled 
to  the  Secretary  of  War  September  20,  1870,  with  a  letter  from  ibis 
office  inviting  his  attention  to  its  contents,  and  stating  that  the  imiirove- 
ment  in  question  was  carried  on  by  private  enterprise,  and  was  intended 
by  its  projectors  to  comprise  an  outer  breakwater  and  an  inclosed  basin 
between  Bice's  Point  and  Minnesota  roint.  with  a  cut  througli  the  lat- 
ter to  connect  this  basin  with  the  waters  of  Lake  Superior,  having  its 
exit  protected  by  the  breakwater.  The  project  contemplated  tlie  com- 
pletion of  tbe  basin  before  the  construction  of  the  canal.  Bnttbntit 
appeared  from  General  Washburn's  letter  that  tbe  cut  across  MiDiie»>ta 
Point  was  being  made  before  completing  tbe  bulk-head  or  dike  to  iu- 
close  the  basin.  That,  if  so,  the  prosecution  of  the  work  upon  the  eat 
should  be  immediately  stopped,  because  a  canal  made  across  Kfinnesoia 
Point,  allowing  the  waters  of  the  river  and  bay  of  Saint  Louis  to  in^ 
freely  into  Lake  Superior,  would  prove  seriously  detrimental  to  ibe 
navigable  entrance  now  being  improved  by  the  United  States;  Mndii 
was  therefore  suggested  that  the  United  States  district  attomov  for 
that  locality  Iw  instructed  to  prevent  the  cutting  of  the  canal  until  tbe 
basin  was  inclosed. 

March  28, 1871. — luformntion  having  been  received  at  this  office  that 
work  upon  tbe  Uu  Lutb  Canal  had  been  or  was'about  to  l>e  resuDinl, » 
copy  of  the  above  letter  of  September  20,1870,  was  transmitted  to  Slaj"' 
Houston,  <)orps  of  Engineers,  in  charge  of  tbe  harbor-improvenieiiC)':i[ 
Superior  City,  with  directions  to  report  promptly  any  attempt  to  resume 
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work  npon  tbe  canal.  A  copy  of  tbe  aame  letter  aucl  of  these  instrac- 
tioDs  to  Major  HoostoD  were  transmitted  at  tlie  aame  time  to  Senator 
Howe,  of  Wisconsin,  for  his  information. 

April  2i,  1871. — A  copy  of  iDstriictions  from  the  Department  of  Jus- 
tice to  C.  K.  Davis,  esq.,  United  States  attorney  at  Saint  Paul,  Minne- 
sota, dated  April  20, 1871,  to  "  institute  such  proceedings  by  injunction 
or  othenrifie  as  will  stop  the  cuttiog  of  the  canal,"  was  received  at  this 
office. 

Hay  1. — Major  HonstOD  reported  that  dredging  was  resumed  on  the 
canal  across  Minnesota  Point  on  the  21th  April. 

jtffljr  3. — This  reply  was  submitted  to  the  Secretary  of  War  with  the 
SDggestiou  that  it  be  refen-ed  to  the  Attoruey-Geueral  for  sach  action 
as  might  be  deemed  necessary. 

Hag  6, 1871. — Major  Houston  forwarded  information,  received  from 
the  foreman  of  the  harbor-works  at  Superior  City,  to  the  effect  that  the 
canal,  April  30,  was  between  30  and  40  feet  wide,  and  6  feet  deep;  that 
a  small  steamer,  drawing  i  feet,  had  passed  through  on  that  day,  and 
that  enough  of  the  practical  effect  of  tbe  canal  can  now  be  seeo  to 
verify  the  opioion  that,  unless  a  dike  is  constructed  between  Minnesota 
and  Rice's  Points,  the  flow  of  water  through  the  artificial  channel  must 
of  necessity  seriously  weaken  the  current  passing  out  at  the  natural 
entrance.  This  communication  was  submitted  to  the  Secretary  of  War, 
iritb  the  snggestion  that  the  matter  be  referred  to  the  Attorney-General. 
This  information  was  also  communicated  to  the  district  attorney  at 
Saint  Paul,  by  Major  Houston. 

Mai/  22,  1871. — At  the  request  of  0.  K.  Davis,  esq.,  United  States 
distriut  attorney,  received  through  Hon.  M.  H.  Carpenter,  a  copy  of  the 
report  of  the  board  of  engineers  convened  January  5,  1870,  to  consider 
and  rejmrt  upon  the  plans  submitted  by  Colonel  Wheeler,  Corps  of  En- 
gineefs,  for  the  improvement  of  the  harbor  of  Du  Luth,  was  transmitted 
to  the  district  attorney  through  the  War  Department. 

Proceeilinga  were  had  before  Judge  Miller,  associate  justice  of  the 
Cniied  States  Supreme  Court.  In  disposing  of  the  temporary  injunc- 
tion. Judge  Miller  thns  expresses  himself: 

ir,  bpfore  tbe  final  bcarin);,  it  »hall  b«  miule  to  appear  in  the  laauDer  Indionted,  or  in 
uy  other  manner  Batisfnctory  to  tbe  court,  tbat  Ibt;  cunal  can  be  protected  by  a  break 
*a(<r,  BO  as  t«  prevent  tbe  too  rapid  diversion  of  tbe  water  from  tbe  bny,  or  can,  in 
iii>~  other  manner,  be  completed  witliout  ii^ury  to  tbe  Gi>vertiineD(  works,  and  if  tlie 
(•MDpUinaDta  put  tbeir  work  in  that  condition,  tbe  iiijDuction  may  be  modified  or  d)»- 
nlred.  Sot  can  I  doubt,  if  the  defendanta  here  should  ask  of  tlie  Department  iucbarge 
of  these  iaiptovementa  a  carefnl  inquir;  inlo  tbe  plan  which  tbey  believe  essential  to 
tbnr  interests,  tbat  some  mode  of  prosecutiiiK  such  improvement  woald  be  foand  which 
■oaid  meet  the  approval  of  that  Department,  and  obviate  the  necessity  of  a  final 
deetiioD  by  tbe  court. 

June  6,  1871. — J.  J.  Egan,  city  attorney  for  Du  Luth,  wrote  to  this 
office  that  the  canal  had  been  fiuished  at  that  time  to  a  width  of  oO  feet 
Md  depth  of  about  8  feet ;  that  crib-work  had  been  made  for  75  feet 
into  the  lake  on  the  north  side  of  the  cut,  with  a  large  quantity  of  mate- 
rial on  hand  for  its  further  extension ;  that  tbe  exix^use  incurred  to  that 
time  was  upward  of  $oO,000,  but  that  no  steps  had  been  taken  to  com- 
plete tbe  dike,  although  it  was  a  part  of  the  plan ;  that  an  injunction 
had  been  granted,  at  the  instance  of  tbe  United  States,  to  prevent 
fnrther  construction  of  the  canal  until  the  dike  was  built;  and  that, 
nuder  the  present  situation  of  the  work,  the  city  of  Du  Luth  is  in  danger 
of  losing  the  entire  work  already  completed,  as  it  cannot  be  protected. 
Cnder  these  circumstances,  he  asks,  in  behalf  of  the  city  of  Du  Lutb, 
that  the  injunctioa  be  dissolved  and  further  proceedings  stayed,  apon 
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the  city  execating  a  bond  ia  the  satn  of  $100,000,  conditioned  that  the 
dike  be  completed,  iu  a  ^od  and  siifficieot  manner,  before  the  let  day 
of  December,  1871,  and  be  maintained  in  such  condition ;  the  city  of 
Da  Loth  also  agreeing  to  complete  the  canal  across  Minnesota  Point  in 
accordance  with  the  plan  specified  in  this  letter,  and  at  such  time  as  the 
city  may  be  able  to  do  so ;  the  specification  of  the  plan  being,  the  canal 
to  be  150  feet  wide,  16  feet  deep,  and  protect«<I  on  the  sides  by  crib- 
work  extending  into  Lake  Superior  into  about  IS  feet  Trater,  and  the 
contemporaneous  constrnction  of  a  dike  or  dam  across  Superior  Bay, 
between  Eice'a  Point  and  Minnesota  Point,  with  locks  for  entry  sod  esit 
of  snch  craft  as  navigate  the  bay. 

June  7, 1871. — This  communication  was  submitted  from  this  ofiBce  to 
the  Secretary  of  War,  with  the  recommendation  that  the  injunction  be 
dissolved  on  the  proposed  conditions,  because,  if  carried  out  in  good 
faith,  everything  desired  in  asking  for  the  injunction  would  be  accom- 
plished. 

Juiie  7,  1871. — This  communication  of  the  city  attorney  of  Dn  Lnth 
was  transmitted  by  the  Secretary  of  War  to  the  Department  of  Justice 
with  the  request  that  the  district  attorney  of  Minnesota  be  instructed 
to  consent  to  the  withdrawal  of  the  injunction  upon  the  conditions  and 
according  to  the  plan  therein  contained,  aud  {June  S,  1871)  the  Attorney- 
General  inforaied  the  Secretary  of  War  that  the  district  attorney  bad  - 
beeu  instructed  accordingly. 

June  20, 1871. — The  Secretary  of  War  referred  to  this  office  a  letter 
from  Hon.  M.  H.  Carpenter,  of  Wisconsin,  objecting  to  the  above 
arrangement  upon  the  ground  that  such  a  bond  woald  be  wholly  void 
by  reason  of  want  of  authority  to  make  it.  To  which  answer  was  made 
by  this  office  that^as  to  the  validity  of  the  bond,  it  was  supposed,  when 
the  recommendation  was  matle,  that  if  the  agreement  was  not  carried 
out  iu  good  faith  by  the  tuwn,  the  TJuited  States  court  could  com- 
pel a  compliance  with  it. 

June  21, 1871. — Governor  Fairchild,  of  Wisconsin,  telegraphed  to  the 
Secretary  of  War  that  the  harbor  of  Superior  was  closed  to  the  boats 
usually  entering  there  because  of  the  canal  across  Minnesota  Point. 

June  22, 1871. — Major  Houston  was  directed  by  telegram  to  report  at 
once  tbe  facts  of  the  case,  which  he  did  as  follows:  "Lieutenant  Miller 
telegraphs:  'Width  of  canal.  44  feet;  depth,  from  6  to  16  feet ;  velocity, 
variable,  from  four  to  six  miles  an  hour;  velocity  at  entry,  about  tbe 
same;  depth  at  entry,  9  feet;  water  sboater  there  than  before  canal  was 
cut;  boats  that  came  in  then  cannot  enter  now;  no  apparent  cause  fw 
shoaling,  except  fteual,'" 

This  telCRram  was  transmitted  June  30,  1871,  to  tbe  Secretary  of 
War,  with  the  remark  that — Ist.  The  depth  at  the  entrance  is  the  same 
that  it  was  a  year  ago,  as  shown  by  Migor  Houston's  map  of  Jane  17, 
1870;  that  tbe  velocity  of  tbe  current  through  the  entrance  is  from  four 
to  six  miles  an  hour,  the  width  at  the  entrance  being  430  feet.  2d.  That 
the  canal  is  44  feet  wide,  and  0  feet  deep,  (the  least  cross  section  gov- 
erns the  discharge,)  and  the  velocity  of  the  current  the  same  as  through 
the  natural  entrance  at  Superior  City. 

Therefore,  under  such  a  state  of  facts  it  is  impossible  that  the  dis- 
charge through  the  canal  could  have  any  appreciable  effect  in  diminish- 
ing the  dejttb  of  the  natural  entrance  at  Superior  City.  The  simple 
statement  that  the  velocity  of  the  current  thiough  the  natural  entrnuce 
at  Superior  City  is  from  four  to  six  miles  an  hoar  is  sufBcieut  to  prove 
incontestably  that  no  decrease  of  depth  in  the  entrance  has  been  caosed 
by  a  reduction  iu  the  flow  of  water  Uirough  it. 
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It  18  also  reAommended  in  tbiB  cominnuication  to  the  Secretary  of 
Vk'nT  that  it  be  required  of  the  city  of  Da  Lnth  that  it  shonld  neither 
wiilen  Dor  deepen  the  canal  until  the  dike  is  finished,  and  that  the  con- 
straction  of  the  dike  should  corameuee  before  the  close  of  July  and  be 
continued  with  all  practicable  dispatch  until  finished ;  the  city,  at  the 
fame  time,  to  be  allowed  to  secnre  the  work  already  done  from  either 
filling  in  or  widening.  A  copy  of  this  comnmnication  was  sent  July  6, 
1871,  by  the  Department  of  Justice  to  the  district  attorney  for  Min- 
nesota. 

JuJy  C,  1871. — A  letter  was  received  from  J,  J.  Egan,  esq.,  giving  in- 
formation concerning  the  condition  of  the  canal  across  Minnesota  Point 
and  proposed  works  at  the  head  of  the  bay,  in  which  he  mentions  the 
sadden  changes  in  the  dirtjction  of  the  current  through  the  canal: 
"Witliio  fifteen  minutes  a  current  passing  out  into  the  lake  will  be  trans- 
formed into  a  current  running  heavily  into  the  bay  from  the  lake,"  no 
lieavy  winds  or  other  abnormal  conditions  existing.  He  also  states  that 
daring  all  the  time  the  vanal  has  been  opened  the  waters  of  Saint  Louis 
Biver  and  Bay  pass  out  of  the  entry  in  their  usual  quantity  and  velocity. 
The  depth  of  water  had  increased  at  the  entry  to  9^  feet,  and  was  con- 
stantly increasing. 

The  receipt  of  this  communication  was  acknowledged  July  8,  1871, 
»ith  the  remark  that  the  causes  of  the  changes  of  direction  in  the  cur- 
rent throngh  the  canal-cut  are  to  be  looked  for  not  only  in  the  variations 
in  the  volame  of  the  Saint  Tjouis  River,  but  in  the  oscillations  of  the 
snrfnce  of  the  lake  dne  to  variations  in  the  direction  and  strength  of  the 
winds,  and  the  variations  of  atmospheric  pressure,  &c. 

July  8, 1871. — A  report  from  Mnjor  Houston,  received  July  3,  was 
transmitted  to  the  Secretary  of  War.  From  this  report  and  the  accom- 
panying drawings,  it  appeared  that  the  diminution  of  depth  reported 
to  exist  at  the  entrance  was  occasioned  by  the  extension  of  the  pier  on 
tlie  Minnesota  side.  The  extension  had  crossed  the  entrance-channel 
and  reached  a  shoal  lying  outside,  which  vessels  entering  had  to  cross. 
The  inconvenience  would  be  temporary,  and  was  anticipated  in  the 
original  design  for  this  improvement,  in  which  there  is  an  estimate  for 
dredging  at  this  point  when  found  necessary  to  prevent  obstruction  to 
navigation.  The  plan  of  improvement  contemplates  extending  both 
piers  beyond  this  shoal. 

A  copy  of  the  report  of  M^or  Houston,  and  copies  of  the  drawings 
uconipanyiog  it,  were  transmitted  to  the  Department  of  Justice  for  the 
information  of  the  district  attorney  at  Saint  Paul. 

July  13, 1871.— The  following  letter  was  addressed  to  the  Secretary  of 
War,  and  a  duplicate  sent  to  Senator  Carpenter: 

Officb  or  THE  CniEif  of  Engcikf.rs, 

WathingUm,  D.  C,  July  Vi,  1871. 

SrR:  In  «t  iDt«rview  just  bad  irith  the  Hod,  M.  H.  Corpeater,  be  read  to  mo  a  letter 
wliicb  he  aditreaaed  to  >rou  on  the  llth  instant,  conceniiDe  tbe  removal  of  tbe  iujauc- 
\.vm  oD  tlie  Dn  Lnth  Caunl.  He  boa  fully  explained  to  mo  his  reaaonsfor  regurdiugtbe 
buDilof  tbe  town  of  Da  Lnth  void. 

M,T  reaHoD  for  recommending  tbe  bond  wm  that  I  thongbt  the  arranf^ment  nnder 
■bleb  it  voa  j^ven  would  secure  tbe  constmction  of  the  dike  durinKtbe  present  work- 
ing Maum  more  effectnall;  than  Kny  other  arrangement;  and  IstiU  tbiuk  it  would  do 
M.  if  the  bond  were  not  void  or  voiitftble. 

Senator  Carpenter  snga;es^  that  that  end  oonld  have  been  attained  by  maintaining 
IliF  injnnclion  nntil  tbe  dike  was  bnilt,  bnt  i)eTmittliig  the  town  of  Dii  Lntb  to  secure 
the  work  already  done  by  building  the  necessary  crib-work,  the  iainnction  to  bo  di»- 
•okfd  upon  tbe  completion  of  the  dike. 

Rsd  I  been  aware  tbat  tbe  bond  of  the  town  of  Da  Lnth  was  snbetantially  no  mea- 
nt;; or  tbat  tbe  enggestion  in  reference  to  it  would  be  regarded  as  a  positive  instrne- 
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tion  to  the  United  State*  district  attoraey,  wbicb  he  was  Dot  at  liberty  to  modify,  in 

bia  dincretioD,  bo  as  to  Becuie  the  object  sooKht ;  or  that  the  removal  of  the  injauction 
and  the  conditions  of  reniovnl  vrere  not  discretionary  with  the  United  States  judge, 
I  shonld  have  abstained  from  any  other  than  A  generi^  recommendation  that  the  court 
take  such  action  and  exact  such  secarity  as  it  considered  proper  to  attain  th«  end 
Bought;  that  is,  the  construction  of  the  dike  dariaK  the  present  year. 

I  do  not  know  whether  the  injunction  has  l>eeo  diwolved.  If  it  has  not  been,  and 
the  BUKgestion  as  to  its  moilifl cation  instead  of  its  removal  receivsa  yonc  approval, 
there  may  be  time  to  communicate  tbem  to  the  court  before  its  action. 

I  have  no  reason  to  qucBtioQ  the  Rood  faith  of  the  town  of  Du  Luth,  or  of  its  agent,  in 
acccptinK  the  proposition  to  build  the  dilie  this  year,  and  to  give  snfficient  security  to 
Insure  its  conatnictiou ;  nor  have  I,  therefore,  any  reason  bo  suppose  that  objection 
will  be  made  by  them  ta  tlie  substitution  of  a  modified  iiynnction  instead  of  its  with- 
drawal under  the  bond  of  the  city.  Shonld,  however,  the  action  of  the  conrt  have 
been  already  taken,  personal  securities  upon  the  bond  may  still  ba  azaoted.  It  has  not 
yet  been  received  at  the  War  Department. 

There  is  an  additional  security  for  the  construction  of  the  dike,  namely,  the  'with- 
holding by  Congress  of  appropriations  fur  the  breakwater  at  Du  Lath  until  the  dike  is 
bnilt. 

Very  leapectfnUy,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
BrigadifT'Otneral  and  Chief  nf  Eiigineera. 

Hon.  W.  W.  Bei-EMap, 

Secretars  of  War. 

July  14, 1871. — J.  J.  Egan,  attorney  for  tbe  city  of  Dn  Lnth,  was  re- 
quested to  sabinit  a  plan  and  mode  of  construction  of  the  proposed 
dike  from  Bice's  to  Minnesota  Point,  at  the  earliest  day  practicable,  for 
the  approval  of  the  Secretary  of  War,  and  that  tlie  project  should  pro- 
vide for  inspection  of  the  work  by  ofScera  of  the  Engineer  Department 
during  and  after  construction,  so  as  to  insure  adherence  to  it;  and  on 
the  same  day  Major  Houston  was  also  instructed  to  submit  a  plan,  with 
eBtimates  of  cost,  for  such  a  dike,  as  well  as  the  best  location  for  it,  so 
as  to  prevent  the  waters  of  the  bay  and  river  passing  into  the  lake 
through  the  Du  Lnth  Canal. 

August  11,  1871. — The  Secretary  of  War  referred  to  this  ofilce  a  letter 
from  George  W.  Perry,  of  Superior,  Wisconsin,  to  Hon.  M.  H,  Carpen- 
ter, in  reference  to  the  effect  of  the  Du  Luth  Canal  upon  the  depth  of 
water  in  the  channel  of*  the  entrance  to  the  bay  of  Superior.  This 
letter  was  referred  (August  12)  to  Major  Houston,  with  directions  to  in- 
quire into  and  report  upon  the  statements  therein  contained,  especially 
tiiat  in  three  days  the  Superior  channel  had  filled  in  3  feet  1  inches, 
no  storm  having  occurred  during  the  time.  He  was  also  directed  to 
ascertain  by  whom  and  in  what  manner  the  depths  in  the  channel  were 
measured.  This  was  returned  by  Major  Houston,  August  28, 1871,  with 
a  report  from  Lieutenant  A.  M.  Miller,  Corps  of  Engineers,  from  which 
it  appeared  that  the  channel  had  a  depth  of  SJ  to  9  feet,  and  that  the 
information  upon  which  Mr,  Perry  based  bis  communication  was  very 
nnreliable.  In  Major  Houston's  opinion,  it  was  not  possible  that  the 
effects  of  the  canal  could  have  been  the  cause  of  any  such  sudden 
change. 

August  12,  1871. — Major  Houston,  in  compliance  with  the  instmctioDS 
of  14th  July,  submitted  a  plan  of  a  dike  across  the  head  of  Superior. 
His  attention  was  called  to  his  omission  of  its  location,  and  he  was 
f\irther  instructed  (August  17)  to  submit  a  plan  for  such  a  location  for 
the  dike  as  would  be  most  suitable  for  the  commerce  of  Du  Luth,  both 
exteriorly  and  interiorly,  and  at  the  same  time  an  estimate  of  its  cost. 

Angutt  30, 1871. — In  a  report  received  this  day.  Major  Houston  sup- 
plies the  above  omission.  His  estimated  cost  of  the  dike  is  t<'U,098. 
He  states:  "If  the  dike  is  not  imperatively  needed,  it  would  be  better 
not  to  put  it  in,  and  I  feel  very  doubtful  of  its  necessity  alter  the  ex- 
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teDsioa  of  the  pier  at  Superior  entry  into  deep  water."  And  (hrtlier : 
"The  observations  on  currents  at  tlie  entry,  canal,  and  mouth  of  Saint 
Louis  Uirer,  show  that  at  the  present  stage  of  water  in  the  Saint  Lonia 
Eiver  the  canal  has  no  detrimental  effect  on  the  entry." 

Augvitt  22, 1871. — The  Secretary  of  War  refers  to  this  office  a  com- 
mnoication  from  the  Department  of  Justice,  inclosing  certain  excep- 
tions made  by  Hon.  M.  H.Carpenter,  in  reference  to  the  bond  of  the  city 
of  Dn  Luth,  suggesting  that  speciflcations  should  be  obtained  from  this 
office  showing  the  kind,  form,  and  dimensions  of  the  dike  across  the  bay 
of  Superior,  as  agreed  upon,  to  be  inserted  in  such  bond.  To  this  it 
vas  replied,  August  25,  I8T1,  that  the  attorney  for  the  city  of  Du  Luth 
liad  been  requested  to  furnish  a  plan  of  the  dike  the  city  proposed  to 
bnild,  but  that  it  had  not  yet  been  received;  that  it  would  not  be  judicious 
to  require  the  city  to  build  the  dike  in  the  manner  proposed  iu  the  plaa 
Bobmitted  by  Major  Houston,  since  some  otlier  method  of  construction 
iiii|;ht  be  more  useful  for  their  purposes  and  equally  effective  for  those 
of  the  United  States.  It  was  recommended,  therefore,  that  the  bond 
specify  merely  that  the  dike  shall  be  built  in  a  substantial  manner  and 
to  the  satisfaction  of  the  Secretary  of  War,  and  be  completed  not  later 
than  Ist  of  December  next,  (1871.)  Tliis  reply  was  sent  by  the  War  De- 
partment to  the  Attorney-General  August  20, 1871. 

Stptfmber  2, 1871. — The  city  attorney  of  Du  Luth  transmitted  a  plan 
for  the  dike  across  Superior  Bay,  In  acknowledging  its  receipt  he  was 
informed,  September  y,  1871,  that  the  plan  submitted  should  be  modi- 
fied to  give  permanency  to  the  structure  by  strengthening  the  piling 
by  an  earth  filling;  that  it  should  be  made  a  continuous  structure  from 
shoreto  shore,  and  not  left  with  any  oi>ening  whatever.  If  a  passage- 
way through  the  dike  is  necessary,  this  must  be  made  in  the  form  of  a 
lock;  and  respecting  the  site  of  the  dike,  the  local  authorities  must 
make  their  own  selection,  subject  to  the  decision  of  such  tribunals  as  may 
have  authority  to  decide  in  any  conflict  of  interests  that  may  arise. 
The  object  sought  to  be  attained  by  the  War  Department  in  requiring 
its  construction  is  the  permanent  maintenance  of  the  same  volume  of 
diwhai^e  at  all  seasons  of  the  year  through  the  natural  entrance  that 
existed  before  the  canal  was  cut  through  Minnesota  Point 

October  27,  1871. — Major  Houston  was  instructed  to  make,  just  Iwfore 
the  close  of  the  working  season,  a  thorough  and  full  inspection  and 
pxamination  of  the  works  of  improvement  at  Superior  City  Harbor,  and 
also  of  the  cut  made  through  Minnesota  Point  and  the  dike  which  was 
being  built  in  connection  therewith.  With  the  results  of  this  examina- 
tion he  was  directed  to  give  his  views  upon  the  question  of  the  improve- 
ment of  Superior  City  Harbor  and  of  the  harbor  of  Du  Luth. 

November  14, 1871. — Application  was  made  by  the  city  attorney  of 
Dn  Lnth  in  behalf  of  the  city  council  for  an  extension  of  the  stipulated 
tioie  of  completion  of  the  dike  across  Superior  Bay  to  April  1,  1872, 
giving  an  acconnt  of  the  progress  of  the  work  and  the  causes  which  had 
retarded  its  progress,  although  every  effort  bad  been  made  to  have  the 
Tork  completed  within  the  specified  time.  This  was  transmitted  to  the 
Secretary  of  War  with  Ibe  following  indorsement : 

Office  of  thb  Cbibf  of  Esotnebrs, 

Wiukington,  D.  C,  Novtmber^,  1S71. 
B«speclfaI1y  sabiDitted  to  the  honorable  Secretary  i>f  War. 

Tbe  object  to  be  attaioed  by  tile  eonatroctioD  of  tbis  dike  is  to  tireTODt  the  waters 
from  Sfliot  Lonia  River  from  Aowing  throiigli  tlie  caLul  made  by  tlio  city  of  Du  Luttk 
acrma  Miiinesota  Point,  iustead  of  turoueb  the  uatural  outlet  at  Superior  City,  and  as 
the  •conring  oi  deepeuiag  of  the  bar  at  the  Saperior  City  entry  ia  greatest  diuiug  the 
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KOHun  of  fireehets,  or  high  water  io  the  streams  flnwinj:;  iato  tlie  bay  of  Snperior,  it  a 
believeil  tliat  if  the  dike  it  tlioroitgbl;  cunipleted  liy  tbn  eoiniiieueeinBiit  of  the  seawin 
of  spring  frcsbeta,  uo  ilnmaBu  will  result  to  (lin  works  of  tbe  United  States  at  the  »n- 
trnnce  to  tbo  barbor  of  Sii[>eripr  City,  tior  will  tbe  depth  of  the  water  on  the  liar  he 
diminished  in  cunHecxueiico  of  tbe  noo-contpletion  of  the  dike  on  the  day  named  in  tbe 
bond,  i.  f.,  UecRDiber  1,  1671. 

For  these  reasons,  together  with  the  statement  within,  "  thiit  every  effort  has  been 
made  to  have  the  work  completed  within  the  time  HpuciQed,"  X  would  recommend  that 
the  perioil  lie  extended  to  Mareh  15.  18Td,  which  issnbstantially  in  Bccordance  with  tbe 
request  of  the  anthoritiee  of  the  city  of  Dii  Lnth. 

Shonid  the  reeommendatiou  meet  the  approval  of  the  Secretary  of  War,  it  is  sof;- 
gested  that  a  copy  of  the  commnnicatlon  Uo  furnished  the  dintrict  attorney  lor  Miuno- 
boLa  through  the  Department  of  Justice. 

A.  A.  mraiPHREYS, 
Siigadifr-Geiieral  and  Chirf  of  Engineirt. 

The  extension  of  time  was  approved  by  the  Secretary  of  Wnr,  Decem- 
ber 5,  1871,  and  a  copy  of  the  appbciition  and  its  indorsement  transmit- 
ted to  the  district  attorney  at  Saint  Paul  through  the  Department  of 
Justice. 

November  22, 1871. — Major  Houston  transmitted  a  record  of  simulta- 
neous observations,  showing  the  direction  and  velocity  of  the  curreuts 
and  the  tide-gauge  readings  at  tbe  entry  of  Superior  Bay,  at  the  DiiLuth 
'  Canal,  and  at  the  mouth  of  the  Saint  Louis  River,  on  the  9th,  lUtb,  11th, 
and  12th  of  Angnst,  1871,  with  the  state  of  the  barometer  and  the  di- 
rection and  velocity  of  the  wind.  He  gives  it  as  his  opinion  that,  so  far 
as  these  observations  bear  upon  the  question  of  the  Du  Lnth  Canal,  its 
effect  upou  tbe  entry,  and  the  necessity  of  a  dike  to  prevent  the  waters 
of  the  Saint  Louis  River  from  passing  through  tlie  cjiual,  thus  dimin- 
ishing the  scouring  effect  necessary  to  maintain  the  proiwr  depth  of 
w.ater  at  the  entry,  they  seem  to  show  that,  except  in  times  ot  high 
water  in  the  Saint  Louia  River,  sufflcient  to  overcome  the  lake  influence, 
the  caual  would  liave  no  effect  whatever  on  the  entry,  as  the  cnr- 
rent  both  through  it  and  the  entry  is  dependent  entirely  uimii  the  rise 
and  fall  of  tbe  lake.  Bnt  in  times  of  freshets  he  thinks  that  the  canal 
will,  judging  from  tbe  relative  cross-sections  of  the  canal  and  entry,  and 
their  relative  distances  from  the  mouth  of  the  Saint  Louis  River,  take 
enough  water  from  the  entry  to  reduce  the  flow  through  it  [>erhnps  two- 
fifths.  He  also  reported  the  work  on  the  dike  as  very  poorly  executed; 
that  it  was  badly  out  of  alignment,  not  water-tight,  iu  some  parts  badly 
broken,  and  in  others  entirely  gone.  The  manner  of  building  is  not 
iu  accordance  with  the  agreemeiit  entered  into  with  the  city  of  Dn 
Lutb. 

^oremfter  29, 1871.— The  Secretary  of  War  referred  to  this  office  a 
memorial  of  W.  R.  Smith  and  others,  of  Superior  City,  in  relation  to 
the  injury  done  to  the  harbor  at  that  place  by  the  cutting  of  the  canal 
through  Minnesota  Point  by  tbe  city  of  Bu  Lnth,  and  asking  to  have 
the  legal  proceedings  revived,  to  the  end  that  further  work  on  the  canal 
may  l»  perjietually  restrained,  and  the  canal  closed. 

I)ecember  7, 1871, — This  was  returned  to  the  Secretary  of  War  with  a 
letter  to  the  effect  that  there  was  nothing  in  tliis  memorial  to  modifyin 
any  way  the  recommendations  heretofore  made/rom  this  office  ui>on  this 
subject.  The  statement  of  the  memorial  that  the  entrance  to  Superior 
Bay  has  shoaled  is  shown  to  be  unfounded  by  tbe  reports  of  Major 
Houston. 

December  20, 1871.— A  letter  was  addressed  to  J.  J.  Egan,  esf].,  city 
attorney  of  Du  Lutb,  in  reference  to  the  manner  of  building  and  tbe 
condition  of  the  dike  across  Superior  Bay  as  not  iu  aecordauce  with  tlie 
agreement  entfired  into,  and  iuformiog  him  that  instructions  had  heen 
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givea  to  have  the  dike  iuspected  moiitlily,  and  that  nnless  these  inspec- 
tions 8bow  a  more  satisfactory  condition  of  the  dike,  and  give  assurance 
tiiat  it  will  be  completed  in  a  substantial  manner  by  the  middle  of  March, 
1S72,  such  proceediuga  will  be  bad  as  will  secnre  the  entrance  againat 
injury. 

February  7, 1872. — The  Secretary  of  War  referred  to  this  office  for 
report  a  communication  from  Hon.  J.  M.  Kusk,  inclosing  a  letter  from 
Governor  C.  C.  Washburn,  of  Wisconsin,  in  regard  to  the  dike  at  Dn 
Lath,  objecting  to  ita  location,  and  claiming  that  the  canal  should  be 
closed  unless  a  close  dike  ia  built  from  near  tbe  east  side  of  the  canal  to 
Eietj's  Point,  or  that  it  be  constructed  with  gates,  if  placed  where  now 
coutein plated  by  the  city  of  Du  Luth.  This  communication  was  re- 
turned February  13  to  tbe  War  Department,  inviting  attention  to  tbe 
letter  to  the  city  attorney  of  Dn  Lutb  of  September  9,  showing  that  this 
office  has  uniformly  abstained  from  giving  any  decision  in  regard  either 
to  the  location  or  plan  of  constructing  the  dike,  tbe  only  point  insisted 
upon  beiug  that  it  shall  be  so  located  and  constructetl  as  to  exclude  from 
the  Du  Lntb  Canal,  at  all  seasons  of  the  year,  the  volume  of  discharge 
of  tlie  Saint  Louis  River,  and  also  the  reservoir-flow  of  Suiwrior  Biiy  and 
ita  connections,  excepting  such  part  of  that  bay  above  the  southern  ex- 
tremity of  Bice's  Point  known  as  the  harbor  of  Du  Lutb. 

Marek  7, 1873. — The  secretary  of  state  of  Minnesota  transmitted  to 
the  War  I>epartment  certified  copies  of  a  memorial  of  the  legislature  of 
Uiunesota  to  tbe  Secretary  of  War,  urging  that  no  hasty  or  ex  parte 
action  be  taken  to  thwart  the  construction  of  the  Dn  Luth  Canal,  or  the 
dike  across  Superior  Bay. 

March  15, 1872. — Telegram  sent  to  Srajor  Houston  to  make  a  personal 
inspection  of  the  dike  at  Sui>erior  Bay,  and  report  its  condition,  as  it 
had  been  formally  reiwrted  to  the  Secretary  of  War  by  the  mayor  of 
Da  Luth  that  it  was  completed  in  every  respect. 

March  25,  1872. — Major  Houston  was  directed  to  inform  this  office 
vbcther  any  freshet  hail  occurred  in  the  Saint  Louis  Birer  since  the  Du 
Lath  Caual  was  oiwned ;  and,  if  not,  whether  any  material  rise  in  the 
river  had  occurred  since  that  time,  and  what  hati  been  its  greatest  toI- 
orne  of  discharge  since  the  opening  of  tbe  canal  as  comparetl  nith  its 
discharge  ia  freshets.  To  which  he  replied,  March  27,  that  as  far  as  hia 
ovn  observation  estended  there  hail  been  no  freshet  aince  the  opening 
of  the  canal,  but  that  lie  is  credibly  informed  that  at  the  time  the  canal 
was  first  opened  tbe  water -surface  in  tbe  bay  of  Superior  was,  at  that 
point,  8  inches  higher  than  the  lake.  That  no  observations  had  been 
made  to  ascertain  the  discharge  of  the  Saint  Louis  River  in  time  of 
fresliets,  but  that  such  would  be,  as  soon  as  the  season  permitted.  He 
stated  further  that  all  observations  on  the  current  at  the  canal  entry  and 
at  the  mouth  of  the  Saint  Louis  Eiver  from  June  last  to  the  present  time 
^ow  a  continual  ebb  and  tlow  of  the  current.  And  also  that  the  least 
depth  of  water  in  the  channel  over  the  present  bar  is  essentially  the 
83rae  that  it  was  in  March,  1S7U. 

March '25, 1872. — A  report  was  received  atthisofflceftt)mM((,jor  Hous- 
ton of  hia  personal  iuspection  of  the  dike  at  Superior  City,  in  obedience 
to  the  instructions  of  March  15.     He  states : 

The  dike  estends  from  near  the  sontbem  extremity  of  Rice's  Point  to  Minnesota 
Point,  aad  is  4,490  feet  in  longtii.  It  is  constrncted  of  crib-work  weialited  down  by 
MuDG  ballut  aad  HDed  with  aund.  The  nidth  of  the  dike  ii  10  feet.  VVitli  tbe  ezcep- 
tian  of  »boot  800  feet  at  the  eaat«m  end  it  ia  constructed  of  eawed  timl>er,  luoatly  6 
b;  8  inchM,  and  4  by  tJ  incbw,  so  that  the  side  walls  are  S  jnvhea  thick,  and  are  con- 
neclad  tbitrngfaout  by  ties  of  tbe  saiue  material,  and  secured  by  wrougbt-iron  spikes. 

PntSOO  feel  near  MinncMta  Pomt,  tbe  work  la  constnictea  of  ToaudlogB  secnied  by 
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Itod  boltB.  The  ilde  nalU  are  lined  on  the  ineiile  with  iaoh  boaMa  clowly  jointed  U> 
hold  the  lilliiie.    The  dike  is  nol  bailt  in  separate  cribs,  but  in  coDtiuuokw  throUEhaat, 

the  timbers  at  the  Bide  n'nlJsbreakiD^  Joints,  with  the  cxceptiou  of  nseclioLiof  lUOfvct, 
at  the  end  of  the  log  crib-nork.  This  purlionis  a  single  crib,  niid  fits  close  to  the  rest 
of  the  work.  In  cose  it  shuulil  ever  be  ueccssnc;  to  make  an  upenint;  in  the  dike,  this 
section  cull  be  removed  wilLoiit  disturbing  the  rest  of  the  work.  The  fiHinp;  of  sand 
was  obtained  from  Rice's  Point,  and  conveyed  by  railro.id-car8,  a  track  having  been 
laid  over  the  whole  length  of  the  diko  for  the  [inrpose.  The  work  has,  therefore,  Ijeen 
well  settled  by  the  continual  passage  over  it  of  a  locomotive  and  train. 

Owing  to  tbo  uneven  character  of  the  bottom,  and  the  presence  of  soft  material,  the 
work  has  settled  unevenly,  bo  that  at  some  points  it  is  oaly  six  or  eight  inches  aliove 
tlia  water-level,  and  at  others  S  or  3  feet.    A  force  is  ougaged  leveTiug  up  the  low 

The  filling  is  generally  up  to  the  top  of  the  work,  except  at  two  or  three  yminta 
where  it  seems  to  have  settled.  The  work,  ns  far  as  I  could  jndge.  Is  subBtAutially 
built  for  the  locality,  which  is  not  exposed,  and  is  at  prest^nt  an  etiectuat  barrier  toany 
current.  It  cannot,  however,  he  pronounced  complete  accotdiug  to  the  requiremeats 
of  the  Ooveriimeut,  as  the  water  la  now  at  its  lowest  stuge. 

The  bay  uud  river  are  entirely  frozen  over,  as  is  also  Lake  Superior,  for  Beveml  miln 
east  of  Dn  Lutb,  and  it  is  nut  probable  that  the  ice  will  break  up  for  some  weeks.  Tlie 
weather  ia  exceedingly  cold.    Last  season  both  (he  bay  and  lake  were  open  at  this 

As  an  exception  to  the  abovo  statement,  the  canal,  through  Minnesota  Point,  is  not 
frozen  over,  and  bns  not  been  during  the  winter  for  any  length  of  time.  The  current 
bus  continued  to  ebb  and  flow  in  the  same  manner  as  observed  last  season.  It  is  pos- 
sible that,  after  the  ice  cobs  out,  portions  of  the  dike  may  settle,  and  the  hlliiig  work 
down,  but  this  can  easUy  be  remedied  hy  building  up  to  the  proper  height,  and  con- 
tinuing the  filling  as  long  aa  any  aettlement  takes  place. 

I  would  reapectfully  recommend  that  the  dike  be  raised  until  it  shall  be  in  no  place 
less  than  3  feet  above  the  present  water-level ;  that  the  filling  be  coutinned  as  long  aa 
any  aettlement  is  al>sorved,  and  that  the  ends  of  the  dike  be  connected  by  eanhen 
embankmenta  with  the  high  grtuiud  at  each  end,  the  top  of  the  embankment  to  l>e  10 
feet  wide,  and  of  the  same  height  above  water  aa  the  dike. 

In  conclusion,  I  would  say  tliat  all  poasjble  requirements  have  been  fulfilled  thus 
far,  and  the  work  accomplished  has  been  a  marvel  of  iudnstry  and  enterprise,  affordiDK 
the  most  complete  evidence  of  the  good  faith  of  the  city  of  Dn  Luth  in  this  work. 

The  work  cannot  l>e  pronounced  as  complete  until  after  the  ice  has  disappeared,  and 
the  effect  of  the  spring  freshets  observed. 

March  29, 1872. — Xajor  Houston  submits  a  report  upon  the  memorial 
to  Congress  from  the  Btate  of  Wisconsin,  dated  March  2,  1872,  askiug 
for  proper  enactments  for  filling  up  tlie  canal  at  Du  LnCh,  and  for  re- 
moving the  dike  to  the  bay  of  Superior.  This  memorial  was  transmitted 
to  the  Secretary'  of  War  by  the  chairman  of  the  Senate  Committee  on 
Commerce  for  such  information  as  be  might  be  able  to  furnish,  together 
with  recommendations  and  suggestions,  and  was  by  the  Secretary  of 
War  referred  to  this  office,  Marcli  23,  for  report  thereon. 

Major  Houston  gives  an  account  of  the  harbor-improvement  at  the 
head  of  Lake  Superior,  and  coucludea  that  the  canal  has  had  no  detri- 
mental influence  n[>0D  the  entry  of  bay  Superior ;  that  it  can  have  no 
injurious  effect  except  in  time  of  freshets;  that  this  injurious  effect  will 
not  last  after  the  works  of  improvement  at  the  entry  are  completed  and 
a  channel  excavated  either  by  the  scour  of  the  current  or  by  dredging; 
that  all  possible  diminution  of  scour  will  be  prevented  by  the  dike  ii 
properly  built,  and  that,  after  the  completion  of  the  United  States  im- 
provement at  the  Superior  entry,  probably  this  season  and  certainly  tbe 
next,  there  will  be,  in  his  opinion,  no  further  necessity  for  the  dike  fbi 
the  purposes  for  which  it  was  built. 

Most  of  the  views  expressed  by  Major  Houston  in  this  report  are  con- 
curred in,  but  some  of  them  are  not ;  as  in  the  judgment  of  this  offlcea 
dike  to  exclude  the  Aow  of  the  Saint  Louis  River  through  the  Du  Lutb 
Canal  during  floods  will  be  as  necessary  after  the  completion  of  the  har 
bor-works  at  Superior  entrance  as  before  their  completion. 

April  6, 1872. — A  letter  trota.  W.  fi.  Gaw,  civil  engineer,  to  the  Secre- 
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taiy.of  War,  of  March  9, 1872,  reporting,  at  the  request  of  the  author- 
ities at  Uu  Luth,  tbfl  condition  of  the  dike  across  8ui>erior  Bay,  wasre- 
tnmed  to  the  Secretary  of  Wjir,  with  a  copy  of  Miyor  Houston's  rejrort 
or  March  25,  and  the  followiijg  remarlis:  "It  will  be  seen  that  M^or 
HoDstoD  is  of  the  opinion  that  the  dike  cannot  be  pronounced  complete 
DRtil  after  the  ice  has  disappeared  and  the  effects  of  the  spring  freshets 
observed.  He  recommeuds  that  the  dike  be  raised  until  it  shall  be  in 
DO  place  less  than  3  feet  above  the  present  water-level ;  that  the  flUiirg 
be  continued  as  long  as  any  settlement  is  observed,  and  that  the  ends  of 
tbe  dike  be  conuect«tl  by  earthen  embankments  with  the  high  grouud 
at  each  end  ;  the  top  uf  the  embankment  to  be  lU  feet  wide,  and  of  the 
same  height  above  water  as  the  dike." 

These  views  were  concurred  in,  and  it  was  suggested  that  a  copy  of 
thia  letter  and  of  Colonel  Houstou's  report  be  sent  to  the  mayor  of  Du 
Luth  for  his  information  and  guidance. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHEEYS, 
Brigadier- Oeneral  and  Chief  of  Engineers. 

Hon.  W.  W.  Belknap, 

Secretary  of  W»r, 


chicago  habbor,  illinois. 

Office  op  the  Chief  of  Engineers, 

Washington,  D.  C,  November  22, 1871. 

SiB:  I  transmit  herewith  a  letter  just  received  at  thia  office  from  the 
prpsident  of  the  Illiuois  Ceutnil  Railroad  Company,  asking  that  instruc- 
tions be  given  the  United  States  district  attorney  to  relieve  that  com- 
pany from  the  injunction  now  in  force  at  the  instance  of  the  Secretary 
of  War,  so  as  to  enable  it  to  commence  the  construction  of  docks  in  the 
outer  harbor  at  Chicago  north  of  Eandolpli  street. 

Though  no  specific  declaration  has  been  made  in  behalf  of  the  railroad 
company  of  its  acceptance  of  the  limiting  harbor  or  dock  lines  proposed 
hv  the  board  of  engineers  convened  in  Chicago  in  September  last,  (a 
copy  of  the  report  of  the  board,  with  your  approval  of  its  report  and 
plan,  was  sent  to  the  president  of  the  company  October  7,)  it  is  inferred 
that  the  company  intend  to  conform  to  the  approved  plans  of  the  War 
DeiKirtment  in  building  their  docks. 

In  the  printed  statement  in  relation  to  docks  and  wharves  in  the  outer 
harbor  of  Chicago,  submitted  by  the  president  of  tbe  Illinois  Central 
Hitilroad  Company  to  the  Secretary  of  War,  July  25, 1871,  the  following 
language  occurs,  viz :  "  How  far  these  docks  shall  extend  out  into  the 
harbor  is  a  question  which  it  [the  company]  is  desirous  to  have  settled. 
In  this  res]iect  the  company  has  no  plan  which  may  not  be  modiUed, 
and  which  will  not  be  cheerfully  and  immediately  modified  to  corre- 
Hpond  with  what  the  Governmeut  officers  may  deem  the  interests  of  com- 
merce." 

I  beg  leave  to  suggest  that  the  United  States  district  attorney  be  in- 
rtmcted  from  the  Department  of  Justice  to  withdraw  the  injunction 
i»ine<l  at  the  instance  of  the  Secretary  of  War,  restraining  the  Illinois 
Central  Kailroad  Company  from  proceeding  with  the  construction  of 
docks  in  the  outer  harlMr  of  Chicago,  upon  the  condition  that  the  said 
company  shall  agree,  in  such  form  as  the  district  attorney  may  consider 
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beat,  to  conform  to  tbe  approved  plans  and  limiting  harbor-lines  of 
War  Department  in  the  constrnction  of  said  docts. 
Very  regpectfally,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier- Oeaerai  and  Chief  of  Engineer 
Hon.  W.  W.  Belknap, 

Seeretary  of  War. 


Aj3. 

United  States  Engineer  Office, 
Chicago,  Kovember  29, 187 

General  :  I  bare  tbe  honor  to  submit,  for  your  approval,  a  modi 
cross-section  for  the  breakwater  at  this  liarbor. 

I  inclose  a  report  by  Assistant  W.  H.  Bearding,  on  tbe  siibjoci 
stone  foundations  for  crib-piers,  which  fully  sets  forth  tbe  reasons  wl 
have  led  me  to  propose  this  modi&cation. 

In  the  cross-section  given,  the  deptl^  of  water  is  taken  at  22  fef 
inches  more  than  tbe  average. 

The  ultimate  plan  I  propose  is  a  stone  breakwater,  composed  Ik 
tbe  water-level  of  loose  stone,  and  above  of  masonry.  Tbe  first  sii 
structure  should  be  of  crib-work,  as  uow  built,  filled  with  loose  st 
By  the  time  this  crib-work  is  decayed  the  foundation  will  have  bed 
permanent,  and  the  work  can  be  leveled  off  preparatory  to  putting 
the  permanent  superstructure. 

The  cross-section  which  I  have  given  shows  the  maximum  amoiin 
stone  required  for  tbe  foundation,  equal  for  a  length  of  50  feet  of  l>n 
water  to  43(4  cords,  which  would  give  for  tbe  cost,  at  $6  per  cord, 
price  now  paid  for  crib-filling,  i'JfilO.  The  coat  of  a  crib  50  feet  long 
^0  feet  wide  and  18  feet  high  is  $3,140.39,  to  which  amount  shoiilt 
added  the  varying  expense  of  putting  on  the  superstructure,  due  to 
unequal  settlement,  tilting,  and  shitting  of  cribs.  It  is  probabk  1 
the  stone  can  be  procured  for  $5  or  $o.50  per  cord  for  the  foundation 
there  will  be  less  delay  and  handling  than  in  filling  cribs. 

At  least  ItH)  cords  more  than  tbe  amount  given  above  could  be  ad 
to  each  50  feet  of  the  breakwater  without  increasing  the  present  co^ 
tbe  work.  The  immediate  benefit  of  the  wovk  will  be  greater  than  if 
present  plan  is  carried  out^  and  at  a  less  cost.  Tbe  dotted  lines  sli 
tbe  cross-sectiou  to  be  given  to  the  work  wheu  the  stone  is  first  tlin 
in.  This  will  give  protection  to  vessels  lying  in  the  "basin."  Tliecf 
of  the  waves  will  be  to  flatten  out  the  bIoim;  on  the  seaward  side,  am 
carry  tbe  stones  on  the  crest  over  to  the  inner  slope.  Stone  will  t 
be  added  until  the  foundation  has  become  sufficiently  permanent  for 
crib-8«i>eistmcture. 

It  is  proposed  to  make  tbe  cribs  for  this  part  of  the  work  18  feet  n 
and  200  feet  long.  The  stone  will  be  leveled  off  so  aa  to  be  4  feet  he 
the  water-level  before  placing  the  cribs. 

The  first  cost  of  tbe  work,  with  the  cross-section  shown  by  the  dot 
lines,  will  be  $40  per  running  foot.  The  cost  per  mnniug  foot  of 
breakwater  complete,  according  to  the  section,  is  $Td.  The  cost 
running  foot  of  the  breakwater,  as  now  built,  under  tbe  supposition  ( 
the  cribs  do  not  move  from  tbe  position  given  tliem,  for  the  saniedt'i 
of  water,  is  $103.  This  saving  is  due  to  the  diminished  width  of 
superstructure,  and  to  tbe  cheapness  of  stone  in  this  locality. 
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Hie  cross-section  of  the  foandation  can,  therefore,  be  very  mnch  in- 
CKOsed  withoDt  increasing  the  cost  of  the  work,  and  a  much  more  dara- 
ble  and  satisfactory  result  will  be  obtained. 

Very  respectfnllv,  joar  obedient  servant, 

D.  C.  HOUSTOy, 
Major  of  Engineers. 
Brigadier-General  A.  A.  Humphreys, 

Chief  of  Enffineers,  Washington,  D.  C, 


Of  tbe  materials  which  are  iiBe<l  in  the  couatruction  of  works  for  the  improvement 
of  btfbnre,  stone  is  tbe  principal  constituent ;  lint,  by  reason  of  the  facility  with 
whicb  it  can  be  obtained  ;  and  secondly,  on  account  of  ita  being  the  cheapest  material, 
vhoae  wlidity  and  speciHc  gravity  are  adequate  to  resist  the  force  impelled  by  waves, 
or  throngb  the  collisioos  to  which  it  Is  constantly  subjected  at  all  points  wbeie  com- 
JDcrfeii  caniiiicted  by  meanB  of  stcamera  and  eailiug- vessels,  and  for  the  particular 
beaeEt  of  which  the  improvements  at  the  months  of  rivers,  bv  the  coustrnotion  of 
pmrcet  ion -piers,  ard  nsually  made.  The  magnitude  of  such  works  is  penerally  bo  ei- 
Mosive  that,  however  cheaply  this  material  c»u  be  procured,  it«  economical  nse  is  oare- 
fnUy  BtudiiMl,  and  in  order  to  effect  a  work  of  this  character  with  as  small  an  oatlay 
i«  is  prMtically  consistent  with  the  nature  of  tbe  proposed  improvement,  as  well  as  to 
adjoBt  such  aiUficial  works  in  conaooance  with  the  physical  character  of  the  site  to  be 
improTfd,  the  material  is  placed  in  large  boias,  or  "cribs,"  as  they  are  termed,  vbicb 
STB  framed  of  timber  for  this  purpose,  and  by  means  of  these  are  kept  in  a  compact, 
■ynuDctrical  form. 

K  it  were  not  necessary  to  practice  an  economical  use  of  means  in  tbe  conduct  of 
the  Tarions  kinds  of  artificial  aids  to  nature,  material  cbansos  would  nndonhtudly  be 
Dude  ia  the  methods  oclopted  fur  their  coustrnotion,  as,  in  the  case  of  pier-work,  tbere 
ia  no  doubt  aa  to  the  superiority  of  cut-stone  masonry  over  tbe  use  of  rough  frMmeo- 
lary  ilone,  incased  in.  timber  fur  such  purpose;  it  is,  therefore,  the  difference  in  the 
cOTt  of  the  methods  which  partially  determines  the  one  to  bo  adopted.  Tbe  writer  . 
nf  this  article  is,  however,  of  the  opinion  that  stone,  either  natural  or  artificial,  well 
bunded  with  cement,  is  the  only  proper  material  to  use  for  piers  in  themselvet,  built 
upon  proper  foundations;  but  where  au  immediate  improvement  is  urgent,  and  a 
UncUf  economical  use  of  the  means,  which  are  available  for  such  purpose,  is  necee- 
uiy  to  be  observed,  aa  before  stated,  the  reasons  foe  incasing  the  stone  in  cribs  for 
protection-piers  to  channels  are  obvious  to  any  engineer  of  experience  ;  for,  as  is  well 
mdentood,  at  the  outlets  of  rivers  it  is  desirable  to  confine  the  river-cnrrent  within 
llie  limila  of  as  narrow  a  channel  as  is  cousistenl;  with  the  reqoirements  of  navigation, 
in  order  that  tbe  sconriug  effect  of  the  river-cnrrent  may  be  maintained  beyond  the 
ntremittes  of  the  piere  to  free  the  channel  from  sedimentary  deposit.  If  the  piers 
■faonld  be  ooDstructed  of  rongh-qnarried  stone  thrown  in  loosely  on  either  side  of  the 
tbannel,  the  natural  slope  which  the  stone  would  assume  thus  deposited  in  water  of 
■efficient  depth  for  the  purpose  of  navigation,  mialiC  be  a  serious  obstruction  to  the 
channel,  and  if  the  width  between  the  piers  should  be  increased  to  meet  this  diCQcnlty, 
the  uoaring  effect  of  tbe  river-current  would  be  diminished,  while  the  Tolame  of 
vare  admitted  during  the  prevalence  of  storms  wonld  be  increased.  The  prejudicial 
tlutfiom  this  latter  cause  is  particularly  marked  where  piers  are  constructed  in 
toDtinnation  of  the  aiignmenl  of  the  outer  reach  of  a  river,  which  often  forms 
u  important  portion  of  a  harbor.  Also,  if  the  piers  upon  au  exposed  coast  should 
Ix  thna  formed  of  stone  of  small  size,  they  would  be  carried  ioto  the  channel  by 
tba  force  of  the  seas,  and  form  an  obstruction ;  or  if  tbe  adjacent  beach  should  be  of 
wad,  and  the  piers  formed  by  throwing  in  blocks  of  stone  of  a  size  sufficient  to  resist 
Uk  force  of  the  waves,  the  extraneous  sand  swept  from  the  shores  by  littoral  currents 
"onid  be  admitted  into  tbe  channel  through  the  lutorsticea  between  the  blocks  and  thus 
ixm  an  ohatmctiun.  In  order,  therefore,  to  effect  an  improvement  of  this  character 
lomeet  the  requirements  at  a  medium  cost,  th8  Bj-stem  of  incasing  loose  Btone  ballast 
ia  timber  cribs  has  been  adopted  in  constructing  piers  built  to  withstand  the  force  of 
^Ty  seaa,  and  in  localities  wbere  they  are  not  subjeoted  to  collisions  by  vcBselB,  the 
■trength  of  such  cribs  properly  framed  and  tiolted  is  adequate  to  the  duty  required  in 
ftmh-water  aeas. 

Tbe  criba  which  are  OMd  by  the  officers  of  the  United  States  Engineer  Department 
let  tke  improvement  of  loke-horbors  are  built  with  tight  sides  and  ends,  the  timbers 
Mag  la  inchn  square,  carefully  framed  and  firmly  bolted  together,  with  an  open  gril- 
11  E 
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lag»-iTork  for  tlie  bottom,  tbe  apertures  betireon  the  tiinbera  fomiiDg  ihut  giill^^ 
boiDK  large  enough  to  adiuit  of  tbe  free  passaK»  of  the  stone  ballast.  Opportunit; 
is  taSen  in  fuir  weather  to  tow  tbe  cribs  to  tim  positions  they  are  to  oc«upj  in  ths 

Siers,  and  secure  them  in  their  respective  places.  When  s  ciib  has  been  thus  Gon- 
ncted  to  its  iiositioD  B.Dd  secured,  a  noofiiig  of  stout  plank  is  laid  over  the  upper  centec 
cross-ties,  bu<1  »  sufficiency  of  ballast  is  placed  thoroou  to  sink  it  to  its  bearinxs,  afCet 
which  it  is  tilled  as  rapidly  as  possible. 

Cure  is  taken  to  throw  lu  stone  of  small  size  for  the  tilling  of  tbe  first  or  lower  por- 
tion of  the  crib,  which  can  run  through  the  grillage.  If  the  bed  is  soft,  or  of  a  looM 
character,  quite  a  large  percentage  will  be  forced  through  the  grillage  by  tbe  supertn- 
cuipbent  weight  of  stone.  The  upper  portion  of  the  crib  is  filled  with  atone  of  the 
largest  siKo,  Ou  a  moderately  tircu  bed  the  artificial  osaistauce  thus  rendered  has 
beeu  tbllud  snUicieut  to  sustain  the  cribs  in  their  proper  |>0Bitiuu8,  but  wbnre  the  nat- 
ural bed  is  conipowd  of  loose,  shiftiug  sand,  further  assistance  has  been  found  neces- 
sary lo  prevent  tben  from  tilting,  through  the  effect  of  the  actiou  nf  the  »aa  u|ian  the 
lake-bed.    This  detrimental  efl'eet  flret  led  to  a  diNciission  of  the  subject. 

It  may  be  thought  at  tbe  outset  that,  so  long  as  the  cribs  forming  a  pier  are  not 
moved  bodily,  aud  do  not'  actually  dip  eo  seriously  as  tJi  endanger  their  tilting  over, 
tbe  utility  of  the  pier  is  not  Impaired,  vpoii  the  supposition  that  cribs  thus  titt«d 
tther--'--    ^-■-    -— ---     -    -      -     -■--^'- 


present  the  same  impediment  to  the  admittance  of  extraneous  sand  by  preventiug  it* 
percolatiou  into  the  channel,  just  as  tboy  would  if  they  remained  in  a  proper  vertical 
positiciu.  But  if  this  result  is  not  t«  hf.  anticipated,  there  are  good  and  sufficient  rea- 
sons for  using  every  eO'ort  to  prevent  tbfir  derangement. 

There  is  always  more  or  leas  subsidence  to  uribH  wbiuli  are  set  upon  shifting  foaada. 
tious,  and,  for  tbis  reason,  it  has  been  cuxtomary  to  cotiKtruct  the  cribs  with  the  side 
timbers  projecting  beyond  the  ends  of  a  crib  proper.  Tbe  priQcctions  or  horns  have 
been  usually  estendud  2  feet  beyond  tbe  end  timbers.  The  intervals  between  the 
cribs  iuclosed  by  the  pi'ojecting  tiiubera  have  been,  thoreibre,  4  feet  in  width  when  tba 
extensions  have  been  in  perfect  conjunction,  but  through  the  subsidence  of  the  cribs 
imperfect  junctni-es  are  often  produced,  which  increase  the  width  of  the  int«rvals,  leav- 
ing au  opeu  space  through  which  sediment  in  suspension  can  be  introduced  to  tbe 
channel. 

Fascines  of  brui^h,  or  slobs,  ai'e  tightly  packed  in  the  intervals  and  ballasted  with 
stone  to  prevent  the  introduction  of  extraneous  matter.  The  horns  or  projections  are, 
however,  a  source  of  weakness,  as  they  are  easily  fractured  by  collision,  and  for  this 
reason  other  means  should  be  adopted,  which  would  be  equally  effective,  for  the  par- 
.  pose  required,  without  impairing  tbe  strength  of  the  general  structure. 

But,  to  return  to  the  subject  of  disarrangements  or  displacemeuts:  It  being  ood- 
ceded  that  the  stability  and  efficiency  of  piers  depend  upon  tne  foundations  upon  which 
the  cribe  are  set,  this  discussion  binses  upon  tbe  best  and  cheapest  method  to  be 
adopted  for  securing  proper  artibcial  foundations  fur  cribs  in  loose  soils. 

In  localities  where  the  sand  is  of  great  depth,  piles  should  be  driven  uatil  the  olay 
or  rock  bed  is  reached,  Ad  tbe  spacrs  between  them  filled  with  stone  of  small  stie ; 
but  tho  cost  of  this  method  is  so  great  as  to  have  heretofore  excluded  it«  practioe  is 
ordinary  works  of  tbe  character  utHcribed.  Where  the  overlying  sand  is  but  a  teir 
&et  in  thickness,  it  should  be  removed  until  the  clay  or  rook  bed  is  laid  bare  for  ths 
reception  of  the  cribs.  If  a  trench  is  dredged  to  a  depth  of  3  or  4  feet  below  ths  nata- 
ntl  level  of  the  lake-bod  for  their  reception,  the  tilting  will  be  dimioisbed.  If  a  dreds- 
iDg-machine  cannot  couTeniently  be  obtained  for  the  purpose,  the  nest  beat  method, 
(perhaps  the  best  under  any  circumstances,)  is  to  form  a  fonndation  of  round  howMer- 
stoneof  medium  siee,  to  a  depth  of  3  or4feet,upon  the  pier-alignment,  to  the  full  width 
of  the  pier,  the  surface  of  which  should  be  mode  as  level  as  practicable. 

Flat  quarried  stones  should  not  be  used  for  this  purpose,  as  they  are  usually  of  a 
lighter  character  than  bowlders,  and  are  more  easily  removed  by  the  water,  when 
ultated ;  besides  which  they  will  not  oouform  to  as  perfect  a  level  by  the  pressoie  of 
the  eribs.    Bowlders  are  also  preferable  to  quarried  stone  for  crib-baltnst. 

The  action  of  the  waves  and  tbe  currents,  induced  by  storms  and  other  oauses,  onta 


I  these  facta  it  is  inferred  that  a  oombination  of  methods  should  be  adopted, 

namely,  by  using  loose  stone  for  a  foundation  and  confining  the  upper  portion  of  the 
stone  in  well-framed  cribs.  As  a  prevenlive  to  the  onttiug  out  of  sand  at  the  base  of 
tlie  cribs,  a  distribution  of  stone  along  their  sidee  has  been  effectively  practiced ;  they 
liaTo  been  usually  thrown  into  a  heiglit  of  3  or  4  feet,  forming  an  apron  to  reoelve  the 
shook  of  the  waves,  which  are  deflected  downward  upon  their  ooaoassion  with  ths 
vertical  Bides  of  the  eribs ;  the  cushion  or  apron  thus  formed  prevents  the  water  Ih>Di 
washing  out  the  sand  at  toe  angle  formed  by  the  crib  and  tbe  lake-bed. 

As  the  stone  used  in  tho  formation  of  tbe  foundation  would  oeoeasarily  extend  oa»- 
aide  of  the  orihs,  the  additional  quantity  required  to  form  tbe  apron  would  not  be  u 
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Ur^  u  tbmt  reqaired  to  protect  cdba  Bank  apon  the  natnTal  1>ed ;  tbef  would  not 
koverei.  spread  to  anch  a  distaaoe  from  the  chaDoel-sicle  of  the  pier  as  to  be  an 

A  ricarer  aadorstandiog  of  the  aabject  will  perhaps  be  derived  throngb  tlie  follow- 
iDf;  illnstratJoDB,  the  fiist  of  which  exhibits  the  etid  view  of  a  crib  get  horuoatallr 
opoD  ■  nalDial  saad-bed  in  a  depth  of  14  feet  of  wnter.  Tlio  width  of  tbe  crib  is  S^ 
fnt ;  the  height  is  repretieDted  as  beiug  15  feet.  It  is  Bbuwn  iu  a  proper  posiliou  iMibie 
biTiDg  been  subgected  to  the  action  of  the  water. 

Fig.  i  i»  not  AU  exaggerated  exhibitioo  of  tbe  same  crib  after  having  been  aabjeeted 
ut  tilt  ution  of  the  water.    Many  instances  are  known  of  criba  having  seltled  mnch 

In  this  representation  it  is  shown  that  a  portion  of  the  sand-bed  has  been  WMhed 
fi'im  BDder  the  crib,  and  that  the  stoue  filling  has  settled  down  with  it,  aod  laa 
ttin^Eh  the  crilla;;e  ;  but  iuthe  disoussion  of  the  relative  cost  of  cribs,  sunk  with  And 
illbnqt  si-lihcial  foundatious,  the  ijnantity  of  stune  which  may  have  actnally  rnn  into 
'h*mil  below  the  crib  will  not  be  estimated  for  a  greater  depth  than  is  shown  by  the 
'iiuh,  nor  will  tbe  detrimental  effect  prodnced  by  the  distorted  position  of  the  orib, 
■rvtbe  imperfect  constraction  involved  through  the  necessary  insertion  of  wedge- 
-'iiped  timbers  to  provide  a  proper  bearing  for  the  superstructure,  be  taken  into  tbe 
'-'nirtnt  of  dollars  and  cents. 

Hk.  i  teprssenta  tbe  atone  as  having  setlled  into  the  sand  below  the  natural  bed,  on 
^tt  nnter  or  sesward  side,  to  a  depth  of  4  feet,  and  on  the  inner  or  chOQDel  aide,  to  a 
dcMh  4(  2  feet.  It  also  shows  the  crib  itself  as  having  settled  3  faet  on  the  outer,  Ntd 
I  iuot  aa  tbe  inner  aides. 

Tbe  qnsntity,  therefore,  contained  in  the  prism  of  atone  which  has  subsided  below 
iU  natural  bed,  for  a  crib  of  dimensions  32  by  30  feet,  approximatea  32  by  tiO  by  3  faet 
=  l.ftiO  coIkc  feet,  or  15  cords,  and  the  mean  sabsidence  of  the  crib  equals  2  feet,  or 
'■'I  coDDKe  of  timbers  13  by  13  inches  sqnara. 

Two  middle  coamee  of  a  crib  of  the  above  dimensions  contain,  aa  per  bill  of  materiala 
3^,  il6  linear  feet  of  framed  timber,  and  346  pounds  of  iron  bolts.  The  average  oost 
'f  UuM  materials,  with  the  framing,  would  be  approximately  as  follows,  the  prices 
Wmg  taken  from  the  contraots  awarded  by  the  Oovemmeut  In  1971,  viz  : 

F<rl.-cordaof  stone  ballast,  at  $8.2fi |123  75 

rW  JTii  tioeai  feet  of  framed  timber,  at  31  conte 85  56 

tV  3W  poonda  of  iron  bolts,  at  4  cents 13  84 

Total  cost  involved  by  snbudcnce  of  crib 233  15 

^'.g.  JrFpraeDta  the  same  crib  as  being  set  opon  a  foundation  of  louse  stone,  in  the 
^ot  natatal  depth  of  water.  The  steoe  are  shown  as  having  been  pressed  downward 
■"daiUDce  of  3  feel  below  tbe  natural  bed  of  the  lake  by  tbe  eu peri ncumljent  weight 
°(tiifT  itone  in  the  crib,  and  after  its  having  been  subjected  to  tbe  action  of  the 
■iW.  For  the  convenience  of  computation,  it  Is  ahown  in  a  more  aymmetricol  shape 
'■*»!  11  would  actnally  assume. 

Tbt  qaaniity  of  atone  contained  in  this  artificial  fnnndation,  having  a  mean  dimen- 
-oioflDbylby  3ii  feet,  equals  3,584  cubic  feet,  orSSoorda,  of  128  cubic  feet,  which, 
't'-Spcroord,  ironld  cost  $231,  showing  an  ecoeaa  of  $7.85  over  the  oost  ioTolved 
'^  tk  nbudenee  of  crib  placed  npoii  the  natoial  lake-bed-  But  it  ia  assnmed  that 
'-*aibThicli  Is  act  upon  afoaodatiou  of  atone  reata  in  a  horizontal  position,  with  its 
"■^firoonnes  above  water-sorfaoa,  white,  in  tbe  first  case,  it  has  settled  and  tilted 
*'te4* Howard  ride  is  3  feet  below  the  surface,  and  Uie  inner  side  at  water-leTol, 
'**Nk«iKHital  of  which  wonldahow  it  to  be  1  foot  tiAow  tbe  surface  of  the  water. 
'■> tieu,  then,  that  a  eain  ia  effected  by  adoptiug  the  ayatam  of  stone  fuundation, ' 
*^  >)  (quivalent  to  t&re«  connea  of  crib-constmctioii  in  valae  at  the  prioea  above 
•?'rM,MfbUowB,Tiz: 

tUieHatfoet  of  framed  timber,  at  31  centa |1S9  34 

''^■aiidsor  lioD  drift-bolts,  at  4  cents BO  80 

'  o>nkaratot>ebaUaat,at98.Sft 88  60 

inowitMiiwd S31  64 

*-ai«iw»of T  85 

Total  amonnt  gained  by  naing  an  artifloial  foandatlon  of  atone U3  7tt 

'"•nviBgef  abont  |7  per  running  foot  of  pier. 

"^idtawhMi,  thecoetoffaniUbiagand  driving  the  neoessary  pilea  for  carrying  the 
^fnttaatore,  tbe  loss  of  timber  occasioned  by  outtlni  wedge-pieces  for  leveling  np 
-''vork,  sod  the  extra  framing  of  tbe  wedg«-timbera,bave  not  been  taken  Into  th* 
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Independent  of  these  necessary  coneiderationg  of  meane,  the  effectiveneu  and  geB- 
eisl  appearance  of  tbe  work  should  receive  a  proper  share  of  consideration. 

Tanona  expedients  will  readily  he  suf^gested  for  placing  the  stone  proper);  hefor« 
eetting  a  crib. 

The  adTaDtage  derived  through  this  combined  syatem  has  been  folly  demonstrated 
by  practical  experience  at  tbe  harbor  of  Sheboygan,  WlBconsin,  during  the  preseut 
wofldng  aeaaon. 

W.  H.  HEABDING. 
Juiitant  [JniCed  Slattt  Enpneer. 

Skptkmbbu  6,  lt!71. 

Ib  order  to  secnre  a  nearly  level  ttearing  for  the  cribs,  I  would  recom- 
mend that  the  atones  be  placed  as  shown  in  the  cross-section  below,  i. «., 
in  two  ridges,  the  crest  of  each  ridge  being  placed  abont  3  feet  ontside 
of  the  aides  of  cribs.  It  will  be  easy  to  place  the  stone  so  that  the  crest 
of  each  ridge  will  be  nearly  level.  The  crib  being  placed  between  these 
two  ridgea  will  by  its  weight  bring  the  stones  nearly  to  a  level  beariog, 
and  not  be  liable  to  be  aadenniDed. 

Id  very  bad  bottoms  it  would  be  an  improremeat  to  place  the  stone 
in  a  hroad  matting, m&de  of  hmali.  This  mattingcanbemadeof  faecinee 
bound  together  by  withes.  The  fascines  should  be  made  of  loose  brush, 
including  small  branches  and  leaves,  which  have  the  effect  of  collecting 
the  sand. 


Very  re8i>ectfulIy,iyonr  obedient  serviint, 

D.  C.  nOUSTON, 

Major  of  Engineert. 


Office  op  the  CniEP  op  Emgineehs, 

WoHhingtony  D.  C,  December  16, 1871. 

MAJOB  ;  Yonr  letter  of  November  29,  submitting  for  the  approval  of 
the  Chief  of  Engineers  a  modified  cross-section  for  the  breakwater  at 
Chicago,  has  been  receij-ed. 

By  reference  to  the  annual  report  of  the  Chief  of  Engineers  forlSTO 
and  1871  it  will  be  seen  that  the  appropriations  for  the  breakwater  at 
Chicago  are  based  upon  a  plan  of  the  Engineer  Department,  which  was 
submitted  to  Congress.  It  is  conseqnently  not  deemed  advisable  to 
make  any  radical  alteration  or  modification  in  this  plan,  which  has 
received  the  sanction  of  the  Chief  of  Engineers  alter  having  been  ap- 
proved and  recommended  by  a  board  of  engineer  ofiScers. 

In  regard  to  the  question  of  proper  form  of  cross-section  for  pier  and 
breakwater,  it  has  been  fnlly  discussed  in  previous  reports,  and  the 
weight  of  authority  is  largely  in  favor  of  a  structure  with  almost  verti- 
cal face  on  the  seaward  or  eximsed  side.  ( Fide  Report  Chief  Topographi- 
cal Engineer,  December  30, 1839,  Doc.  No.  2,  Twenty-sixth  Congress,  first 
session,  House  of  Hepresentatives,  and  also  Message  and  Document^ 
1863-'54,  part  3,  and  Message  and  UocumentB,  1854-'fi5,  part.  2,  and  also 
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Eejnrt  of  Board  of  EaglDeera  on  Bu£blo  Breakwater.)    (See  Atmnal 
?.^  Chief  of  Eugineers  for  1808,  page  233.) 
Sv  commaud  of  Bri^idier-Oeneral  Uamphreys. 
Very  respectfully,  yoar  obedient  servant, 

JNO.  G.  PARKE, 

Major  of  SngineerB. 
Major  I).  C.  Houston, 

Corps  of  Engineers,  Chicago,  Illinoin. 


United  States  Engineeb  Oppice, 

Chicago,  December  21,  1871. 

GE^'EBAI. :  I  have  tbe  booor  to  acknowledge  the  receipt  of  yoar  letter 
«f  ihe  16th  instant  in  relation  to  the  modified  form  of  cross-section  for 
Ike  biKikwater  at  Chicago,  snbmitted  with  my  letter  of  November  29. 

1  coald  not  have  been  safficiently  explicit  or  detailed  in  my  lett^ 
of  that  date,  for  it  was  not  my  intention  to  recommend  any  radical 
cfaange  ia  the  plan  approved  for  this  harbor,  or  to  indorse  the  principle 
•>{  tbe  long  slope  in  deep  water,  in  opposition  to  the  vortical  face  which 
lias  been  so  highly  recommended.  Assuming  the  great  advantage 
olaimed  for  the  vertical  face  over  the  sloping  face  composed  of  loose 
material,  the  qaestion  of  fonndation  becomes  of  great  importance ;  it  is 
m  faet  the  most  essential  element  to  the  stability  and  permanence  of 
ihe  work.  In  nearly  all  the  harbors  under  my  charge  the  natural  bed 
for  cribs  is  sand,  and  it  is  found  that  even  in  the  greatest  depth  of  water, 
vhen  cribs  have,  been  sank,  (as  at  Marqnette,  in  28  feet  of  water,)  the 
aaod  moves  daring  storms,  causing  the  cribs  to  settle  unevenly,  to  tilt 
OQrtardly,  (towaM  the  exposed  side,)  and  in  some  instances  to  shift 
thtir  position. 

It  is,  mdeed,  a  rare  case  that  a  crib  maiutains  the  exact  position  in 
•liich  it  was  first  placed.  The  grillage  bottom,  which  allows  a  portion 
of  the  rtone  to  work  through  the  sand,  ia  a  very  partial  remedy  for  these 
<^  Tbe  device  of  placing  aprons  of  loose  stone  on  the  outside  of  the 
oibi  has  been  resorted  to  with  great  benefit,  but  it  is  not  satisfactory, 
ud  in  many  cases  a  storm  comes  up  and  shifts  the  crib  by  the  ander- 
X'jung  process  before  the  riprapping  can  be  put  in.  I  do  not  know 
lliu  tbig  movement  of  the  sand  at  great  depths  is  evidence  that  tbe 
*f^  of  the  waves  extends  so  deep  in  the  open  lake  when  no  obatmc- 
linoeinte;  bnt  oar  piers  and  breakwaters  are  generally  placed  at  an 
■^sie  Kith  the  line  of  direction  of  prevailing  storms,  and  a  current  is 
p'dai^  the  action  of  which  extends  to  the  bottom  of  the  work,  and 
it  is  geaerally  found  that  close  to  the  pier  the  water  is  deeper  than  a 
''''  Tards  off.  It  has  been  my  object  to  devise  some  economical  plan 
'•'  f'Hudation  for  cribs  on  such  bottoms  to  prevent  this  universal  dis- 
f'af*Dient,  and  with  this  view  I  have  consulted  freely  with  my  assistants 
i'"l  contractors,  who  have  practical  acquaintance  with  the  difficulties 
■  I  («  overcome,  as  well  as  all  the  authorities  to  whose  writings  I  have 
W  ai-ccss.  In  the  actual  construction  of  piers  during  the  past  season 
'>  tffticacy  of  "atone  foundations"  for  oriba  has  been  incidentally 
■•^Jiioiwtnited. 

At  Da  Lath,  one  of  the  cribs,  soon  after  it  was  placed  and  but  partially 
filled  with  stone,  (about  100  cords,)  was  torn  from  its  position  by  a  heavy 
Bonbeut  sea,  leaving  tbe  stono  on  tbe  bottom.    A  new  crib  was  placed 
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over  this,  and  maintained  its  position  better  tban  any  previoas  crib.    It 
was  tbe  sixth  crib  in  tbe  extension  of  the  breakwater. 

Theloss  in  this  instance  fell  upon  the  contractors,  as  tliey  were  re- 
quired to  fill  the  crib  to  tbe  surface  before  accepting  either  the  materials 
or  labor.  Taking  advantage  of  this  experience,  a  fonudation  of  stone 
was  pnt  in  for  the  next  two  cribs,  which  have  stood  well,  althoagh  the 
Reventh  crib  was  not  completely  filled  when  it  was  exposed  to  the  most 
\iolent  gale  of  the  season. 

It  is  generally  found  that,  when  a  pier  is  extended  into  the  lake, 
immediately  at  the  head  of  the  pier  a  hole  is  made  by  the  action  of  the 
waves  extending  outward  some  20  or  more  feet,  and  of  variable  depth.  ' 

At  Sheboygan  Harbor,  when,  in  the  extension  of  the  piers  the  past 
season,  cribs  61  feet  long  were  used,  immediately  at  the  end  of  tLc 
north  pier  there  were  found  20  feet  of  water,  shoaling  ap  to  12  feet,  at  a 
distance  of  64  feet  from  the  pier-bead. 

It  was  at  first  proposed  to  dredge  out  a  level  bed,  bat  the  ancertain 
expense  attending  the  work,  on  accoont  of  the  liability  to  fill  np  before 
the  crib  could  be  placed,  and  the  necessity  of  dredging  a  channel,  espe- 
cially to  float  out  a  crib  of  the  required  depth  of  the  harbor,  caused  me 
to  adopt  the  plan  of  filling  up  the  hole  with  rubble-stone.  The  resolt 
was  another  evidence  of  the  efficieucy  of  the  atone  foundation  ia  such  a 
bottom.  In  other  instances,  also,  we  were  forced  to  resort  to  this  plan, 
and  hence  I  directed  my  assistant,  Mr.  W.  H.  Hearding,  who  has  been 
exclnsively  employed  in  the  conBtrnetion  of  crib-piers  for  the  past  four 
years,  to  snbmit  his  views  on  this  question.  Other  plaas  of  foundatioos 
have  also  been  considered,  particularly  that  of  piles  sawed  off  near  the 
bottom  of  the  lake,  bat  have  been  discarded,  owing  to  tbe  expense  and 
delays  incident  to  all  operations  in  the  lakes. 

I  then  proceeded  to  apply  the  results  of  these  investigations  to  tie 
foandationa  of  the  breakwater  at  this  harbor.  Assuming  the  necessit; 
for  some  solid  foundation,  and  the  eEBciency  of  rubble-stoue  for  this  pur- 
pose, the  questions  were  as  to  the  width,  the  slopes  of  the  sides,  hov 
near  to  the  water-surface  the  top  of  this  foundation  shoold  be,  and  the 
manner  of  placing  the  stone  so  as  to  secure  a  level  bearing  for  the  crib. 

The  consideration  of  these  questions  led  to  the  cross-section  submitted 
in  my  letter  of  November  29. 

I  consider  it  probable  that  I  have  placed  the  top  of  the  foundation  too 
near  the  surface  of  the  water  for  the  present  work,  viz,  i  feet,  but  I 
proposed  at  first  to  give  the  stone  for  the  foundation  a  narrow  base,  as 
'  shown  by  the  black  dotted  lines,  and  leave  this  exposed  to  the  action  of 
the  waves  until  it  shoald  be  practically  determined  at  what  depth  the 
stone  composing  the  foundation  would  remain  andisturt>ed. 

In  practical  construction  I  would  make  the  first  base  as  narrow  as  . 
possible,  so  as  to  bring  the  stone  up  to  the  height  indicated,  and  also 
narrowing  the  t«p. 

The  main  point,  however,  which  I  intended  to  submit  for  your  a^ 
proval,  was  tbe  importance  of  these  stone  foundations,  which  in  this 
locality  can  be  made  as  broad  and  deep  as  may-  be  desired  without  io- 
creasiu^  the  present  cost  of  the  work,  owing  to  the  cheapness  of  stone 
and  the  facilities  for  handling  it.  It  is  asserted  by  English  authorities, 
upon  extensive  evidence,- that  rubble-stoue  of  the  size  we  use  will  he 
undisturbed  by  the  waves  in  the  most  exposed  situations  at  a  depth  of 
from  lU  to  15  feet.  From  my  observations  at  this  harbor,  I  think  they 
will  be  undisturbed  at  a  much  less  depth.  This  can  readily  be  deter- 
mined by  experiment.    I  iuclose  a  sketch  (Fig.  5)  giving  a  cross-section 
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with  a  fouudation,  the  top  of  whicli  is  plaeed  12  feet  below  the  water-Ievet. 
The  width  of  the  cril>-work  is  redaced  to  20  feet,  which  is  that  given  to 
all  piers  in  12  feet  of  water,  and  which  experience  has  shown  to  t)e 
ample  when  there  is  a  good  foandation.  Now,if  this  crosa-Bection  shonld 
be  adopted,  the  question  as  to  the  depth  at  which  the  atone  are  dis- 
turbed by  the  wares  conid  be  determiaed  without  cost,  by  first  placing 
tbe  stone  with  the  cross-section,  shown  by  the  lines  A  B,  for  a  length 
oflOO  feet,  and  allowing  thent  to  be  exposed  for  a  year.  The  reanlt 
voold  enable  as  to  decide  what  depth  could  be  considered  safe  in  the 
moat  extreme  cases. 

I  have  not  the  report  of  the  board  of  1853  with  me,  but  my  recollec- 
tioQ  is,  that  the  crib-work  was  mainly  adopted  on  account  of  economy, 
aod  that  the  portion  of  the  work  above  water  should  eventually  be  re- 
placed by  masonry.  The  cross-section  of  a  crib  is  necessarily  rectanga- 
lar,  or  nearly  so,  and  its  mass  is  calculated  to  withstand  the  shock  of 
tbe  waves  in  the  same  manner  as  enormous  blocks  of  stone.  Hence, 
tbe  qneation  of  vertical  or  sloping  exposure  to  the  sea  does  not  assume 
tbe  same  importance  as  in  the  case  of  harbors  where  stone  only  is  used, 
either  in  the  form  of  masonry  or  rubble.  The  form  of  cross-section, 
other  things  being  equal,  shonld  be  determined  by  the  cost  of  the  work. 

While  a  vertical  wall  may,  in  theory,  be  the  most  suitable  form  for  a 
breakwater,  there  are  quesUons  of  locality,  character  of  the  bottom, 
exposure  to  storms,  and  accessibility  of  materials  for  construction,  which 
would  decide  in  favor  of  the  other  form  of  work  on  the  score  of  economy. 

The  board  of  engineers  convened  in  New  York  in  1807,  of  which 
Brevet  Brigadier-Oeneral  Hartman  Baclie  was  president,  for  the  coi^- 
Kid«ration  of  the  breakwater  at  Block  Island,  was  composed  of  mem- 
bers most  of  whom,  I  think,  formed  the  theory  of  vertical  exposure  to 
the  sea,  jet,  in  the  absence  of  any  precedent  for  the  construction  of 
a  breakwater  with  a  vertical  face  in  such  an  exposed  locality,  aud  with 
a  sandy  bottom,  they  were  constrained  to  recommend  a  cross-section 
simitar  to  the  Delaware  breakwater. 

If  it  is  assumed  that  the  timber  and  iron  used  in  the  construction  of 
cribs  in  lake-harbors  are  sufficiently  durable  to  warrant  the  ultimate 
construction  of  a  masonry  superstructure,  it  is  of  the  first  importance 
that  the  cribs  should  be  so  placed  as  to  be  in  close  contact  and  good 
alignment.    This  cannot  be  accomplishea  without  a  good  foundation. 

A  board  of  engineers  has  recommended  an  outer  harbor  at  Michigan 
City,  Indiana.  I'rom  my  observations  at  that  harbor,  I  am  satisfied 
tbat  it  would  not  be  practicable  to  construct  a  breakwater  without  extra 
precautions  as  to /oundation.  During  the  present  month  the  eud  crib 
on  the  west  pier,  which  was  placed  in  the  summer  of  1870,  has  moved 
from  its  position,  but  we  have  not  yet  been  able  to  ascertain  the  extent 
of  the  displacement,  as  the  pier  is  covered  with  ice.  A  breakwater  at 
that  place  will,  I  think,  require  a  broad  base  of  stone,  rising  to  within 
IS  feet  of  the  surface,  and  allowed  to  remain  at  least  one  season,  before 
placing  the  cribs.  The  place  is  very  much  exposed,  and  the  material 
composing  the  bottom  easily  moved. 

It  is  not  my  intention  in  this  letter  to  urge  the  adoption  of  thf  cross- 
Wctiou  submitted  in  my  letter  of  November  29,  but  to  ask  your 
approval  of  the  stone  foundations,  as  shown  on  the  accompanying  sketch, 
or  up  to  such  a  height  as  may  be  thought  expedient. 

It  is  simply  an  extension  oi  the  system  aimed  at  by  the  grillage  bot- 
tom and  riprapping,  BS  heretofore  practiced. 

\  have  never  been  able  to  satisfy  myself  as  to  the  correctness  of  the 
argnmenta  used  in  favor  of  the  upright  breakwater,  and  I  take  the 
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liberty  of  incloBiDg,  for  your  coosideraticn,  a  statemeut  of  the  vievta  to 
which  I  have  arrived  on  the  Bcbject. 

Very  respectfully,  yonr  obedient  eervaiit, 

D.  C.  HOUSTON, 

Major  of  Engineers. 
Biigadicr- General  A,  A,  Humphreys, 

Chief  0/ Engineers,  Washington,  J).  C. 


,   KOTIi^S  OV    WAVE-MOTION   AH    RELATES    TO    THE    FORCE     EXKIIIED    BY    IT  ON    BREIK- 

If  1  underotand  tbe  tLcory  of  the  upriglit  breakn-attr  it  is  this :  that  in  de«p  wtte 
where  the  waves  do  not  break  they  have  Bimply  an  oscillntory  nic)tion,  neatly  vertical, 
and  consequently  the  particles  of  water  will  move  parallel  to  tbe  face  of  the  wall,  Bud 
exert  little  if  any  preasnre  BKainst  it,  eicept  tbe  hyilrotitatii:  pressure  due  to  the  faeiftht 
of  tbe  wave,  whereas  in  the  case  of  a  sloping  wall  this  oscillating  motion  is  converted 
into  a  motion  of  translation,  as  on  s  beach,  and  tbe  wat«r  is  propelled  forward  with 
greater  or  less  velocity,  depending  on  the  height  of  the  wave.  From  which  it  follows 
that  in  water  so  deep  that  the  wave  does  not  break,  an  upright  wall  is  the  best  form, 
IS  where  tbe  water  breaks  before  reaching  the  pier,  an  inclined  slope  affords 


the  least  resistance  to  tbe  horizontal  motion  of  the  wat»r,  and  allows  it  to  rise  Krad- 
nally  until  the  force  developed  has  expended  itself  in  overcoming  tbe  gravity  01  ths 

,  I  have«tndied  this  subject  with  all  the  light  I  can  find,  and  confess  that  I  am  not  sat- 
isfied with  thi#  theory. 

It  seems  to  me,  in  case  of  a  harbor  formed  In  the  open  sea  so  as  to  inclose  a  portion 
of  it,  and  cause  smooth  water  inside,  when,  without  the  protecting  works,  there  wonld 
be  a  heavy  sea  and  tremendous  surf  on  shore,  that  these  works  must  be  exposed  to  pre- 
ciselv  the  same  force  that  formerly  produced  tbe  motion  inside ;  in  other  words,  that 
the  n>ice  to  be  resisted  is  that  formerly  resistol  by  the  shore.  All  force  must  do  its 
work.  According  to  the  upright-theory  all  that  would  be  necessary  for  a  breakwater 
in  deep  water  wonld  be  a  vertical  wall  of  sulllcient  weight  to  withstand  tbe  hydro- 
static pressnro  of  column  of  water  due  the  greatest  height  of  the  wave*,  or  the  differ- 
ence of  level  on  the  two  sides  of  the  wall,  which  would  only  require  a  maaonry  wall  a 
few  feet  thick. 
It  seems  to  be  contended  that  a  vertical  wall  has  no  resistance  to  oveieome,  but  if 


IS  absnid,  yet  it  is  a  fair  conclosion  &om  tbe  etat^enta  of  many  of  tbe  advocates 
of  a  vertical  wall. 

The  fact  is  that  a  certain  resistance  mnst  be  overcome,  which  is  entirely  indepoDdent 
of  the  form  of  cross-section,  and  the  question  is  simply  as  to  the  best  disposition  of  the 
materials  at  oar  disposal  to  afford  this  resistance. 

The  instance  of  a  boat  lying  along  a  ship's  side,  a  wharf,  or  a  vertical  cliff  in  aheavy 
sea,  ia  repeatedly  offered  as  an  argument  in  favor  of  the  vertical  wall,  and  it  is  inferred 
that  because  the  boat  is  not  driven  forcibly  against  the  cliff,  that  there  is  no  force 
exerted  against  the  latter. 

A  consideration  of  mechanical  principles,  as  developed  in  wave-motion  will,  I  think, 
show  that  this  does  not  prove  anything  of  the  kind,  and  it  will  not  be  necessary  te 
adopt  any  theory  of  the  notion  of  the  particles  of  water,  hnt  simply  to  apply  woll- 
knowu  principles.  The  motion  of  the  boat  merely  shows  that  the  motion  of  the  water 
is,  OH  lAe  Mr/OM,  vortical  or  nearly  so. 

The  accompanying  diagrams  (Fig.  6)  illustrate  the  motion  of  waves  and  the  effect  of 
obstructions.  Tbe  full  black  line  sliows  tbe  surface  of  the  wave  at  a  siven  instant;  A 
N  is  the  length  of  the  wave,  and  the  dotted  line  shows  its  surface  alter  the  ware  baa 
moved  a  nave  length. 

How  in  this  length  of  time  the  colamn  of  water  above  F  O  has  diminished  by  the 
quantity  A  U  C  D,  while  tlie  colnmas  above  O  F  and  G  H  have  each  increased  by 
,  tbe  same  quantity. 

As  water  is  an  incompressiblo  materia),  it  follows  that  a  qnantity  of  water  equal  I0 
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A  B  C  D  miiRt  have  been  moved  horizontally  f  from  tLe  column  A  B  F  Q  D  dnr- 
iag  tlie  time  that  the  crest  o(  the  irave  moved  from  A  to  N. 

We  know  by  observation  that  the  wuterat  theanrfacedoesnotmove  horimutally. 
coD^eqoently  the  water  betow  the  surface  must  have  been  moved  laterally  bj  the 
pressure  of  the  deacendinf;  column. 

It  may  be  stated  generally  that  if  the  snrface  of  water  is  snddenlv  raised,  as  in  the 
case  of  a  wave  extending  over  a  considerahlo  distance,  ivhile  the  enrface  on  either  side 
is  lowered,  there  must  he  a  corresponding  horizontal  motion  below,  backward  and  for- 
ward, (oscillating,)  the  momentiitu  doe  to  which  Is  precisely  the  same  aa  that  dne  to 
the  vertical  motion.    The  quantity  of  this  motion  is  the  measure  of  the  wave-force. 

If  we  take  a  wave  15  feet  high,  1,100  feet  long,  moviug  with  a  velocity  of  5,500  feet 
prr  minnle,  an  observed  case,  we  have  fur  the  measure  of  the  wave-furce  (approxi- 
mately) for  each  linear  foot  ot  the  wave  measured  perpendicularly  to  the  direction  of 
ilt  motion  ;  the  motion  of  about  250  tons  of  witter  turough  a  distance  of  T^  feet  in 
twelve  seconds.  At  least  half  of  this  force  would  l>e  exerted  agaiost  each  linear  foot 
of  a  breakwater,  whiob  vonld  have  to  sustain  a  blow  equal  to  that  produced  by  a 
1<JD  of  water  fallinR  through  a  distance  of  95  feet,  five  times  a  minute. 
2r>0x.6:i5=15G=MV 

**  Yi^ra  —^i  v=7s  vi^^aa* ,  20=C4 

This  is  the  force  to  be  overcome  whatever  form  of  breakwater  is  adopted. 

If  we  iiitarpoae  a  vertical  wall  at  M  K,  as  shown  in  Fig.  1,  and  consider  the  wave 
to  occnpy,  Brat,  the  position  sbowti  by  the  full  black  line,  and,  second,  that  shown  by 
the  dotted  line,  we  eee  tliat  the  quantity  of  water  in  the  column  above  M  ¥  has  been 
iucreaaed  by  the  quantity  N  P  B,  auil  as  tlie  surface  moves  vertically,  there  must 
have  been  this  horizontal  motiun  below,  the  whole  force  of  wliich  in  expended  directly 
against  the  (ace  of  the  wall. 

iTig.  3  shows  an  inclined  wall  where  but  a  portion  of  the  force  is  expended  on  the 
face  of  the  wall,  one  component  being  expended  in  forciug  the  water  i^i  the  incline. 
When  the  incline  is  very  great  we  have  the  case  of  the  breakiug  wave. 

TTie  water  in  its  horizontal  motion  in  shoal  water  evperiencea  more  or  loss  friction 
from  the  bottom ;  the  motion  at  the  top  is  oonseqnently  more  rapid,  the  wave  becomen 
•tMtner  on  the  forward  slope,  and  eventually  topples  over,  and  the  force  is  expended  in 
driving  the  water  up  ttie  incline. 

When  the  wave  mils  the  water  flows  bock,  forming  the  uudortow  or  reverse  onr- 
rent.  This  is  the  water  which  is  moved  horizontally  by  the  ware-motion,  which  mnst 
return,  otherwise  the  whole  snrface  would  rise,  as  it  does  to  some  extent  in  heavy 
gales.  Kow,  it  seems  to  me  from  these  considerations  that  the  best  form,  mathematic- 
ally speaking,  to  be  given  to  a  breakwater,  is  a  long  slope  or  wedge,  perhaps  cnrvad 
toward  the  sea,  and  tliat  this  form  requires  the  least  strength,  as  it  has  only  to  resist 
a  small  component  of  the  wave-force.  Breakwaters,  however,  of  this  form  have  al- 
ways been  composed  of  loose  materials  easily  moved,  and,  in  order  to  get  this  form, 
eaonDODS  qnantitiM  of  material  have  been  need  to  furnish  a  base,  while  in  upright 
breakwateiB  maaonry  has  been  employed,  so  that  tbe  shock  is  sustained  by  the  entire 
maae  of  the  work. 

If  sloping  breakwatots  were  eonstmeted  in  the  same  manner,  we  should  not  hear  of 
tbe  iqjurin  which  they  have  sustained. 

Tfae  objection  to  sloping  breakwaters  is  their  mode  of  construction,  not  their  form. 
It  wilt  be  interesting  to  consider  the  manner  in  which  the  force  of  the  wave  ia 
fierted  agaiust  a  vertical  wall.  We  know  by  observation  that  it  is  not  the  surface- 
water  which  moves  horizontally,  conseqaontly  it  is  the  water  below  the  wave-aetion 
that  is  pressed  forward  by  tbe  movement  downward  of  the  surface.  How  far  down 
tbia  motion  extends  is  not  satisfactorily  determined,  to  my  knowledge,  but  it  depends 
on  the  height  of  the  wave  and  the  depth  of  water.  The  motion  will  be,  however,  be- 
low the  snrface,  and  the  partiolesof  water  will  probably  move  in  curved  lines  having 
their  convexity  downwanl. 

If  a  vertical  obstacle  is  interposed,  they  will  be  reflected,  and  meeting  the  pressure 
of  the  following  particles  will  rise  up  along  the  face  of  the  work. 

The  inward  movement  of  the  waves  bein^  checked  when  these  particles  full,  a  re- 
verse wave  occuiB,  and  we  have  an  exhibition  of  wave  interference  aud  coincidence, 
such  as  I  saw  last  summer  in  Lake  Superior,  oS  the  Pictured  Bocks,  which  otfer  a  very 
Mem  angle  to  the  waves. 

I  lefl  (irand  Island  Harbor  early  in  the  morning  in  a  small  tug,  with  a  breeze  off 
shore,  but  as  we  emerged  into  the  lake,  passing  along  the  Pictured  Bodu,  we  enconn- 
tered  a  heavy  sea,  but  no  wind.  Passing  on  eastward  of  the  rocks,  where  there  was  a 
sloping  nuud-beach,  the  sea  quieted  down  coBsiderahly ,  but  by  noon,  when  we  arrived 
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>t  Oraud  Island  Harbor,  we  were  overtaken  by  a  northneat  win^,  whicfa  had  ni- 
dently  been  bloivinc  at  a  distance  alt  the  morniae,  and  caneed  the  sea  which  we  ezpe- 
lieDced.  Now,  I  infer  that  tbe  heavy  sea  wbicn  we  eiiuount«red  off  the  rucks  wit 
caused  by  the  reflection  of  the  waves  from  the  almost  vertioal  cliffs,  which,  ctnw»- 
qaentlj,  received  the  whole  force  of  the  wave  and  seoc  it  back  on  itself,  white  on  the 
slopinj^  lieach  this  force  was  ozpendad  in  rollini;  the  water  up  the  cceutle  atope  ontil  it 
was  overcome  by  gr»vi^y,  and  then  this  water  flowed  gently  baclc  as  an  nndertow, 
csueing  a  reverse  current  along  tbe  bottom,  and  without  aSecting  the  HarfBce-wave. 
In  addition  to  the  wave-motion  which  I  have  endeavored  to  describe,  there  is  also  Ike 
horiEOatal  motion  of  the  8urface-wat«r,  prodnced  by  the  wind  acting  upoo  theoreMsirf 
waves.  As  this  motion  is  horiEontal,  it  wonld  seem  evident  that  the  sloping  form  of 
obstraotion  is  beet  adapted  to  resist  it. 

Althoaf(b  I  cannot  agree  with  the  theory  which  argaea  that  the  vertical  wall  iatltm 
rt»itkme6  to  mereat»e  than  the  inclined  wall — for  it  is  evident  to  me  that  this  reeistaaee 
is  independent  of  form — I  do  not  condemn  the  vertical  system  in  all  casea.  I  believe  it 
praotioable  in  many  instances  (and  there  are  examples)  to  constmct  a  vertical  wall 
which  will  l>e  preferable  to  the  other  plan,  bot  it  most  have  a  Kood  fonndation,  and  b« 
in  every  respect  a  mnch  more  sut>stantial  work  than  is  required  for  tbe  sloping  form. 

In  all  cases  where  snbstaotiat  vertical  walls  have  beea  built  great  oare  baa  beea 
taken  with  the  foundation,  and  great  thickoess  has  been  given  to  the  work- 
in  shoal  water,  where  tlie  wave  breaks  t>efore  reaching  the  breakwater,  I  tbink  tbe 
sloping  form  is  the  l)e8t. 

When  large,  heavy  cribs  of  timber  GUcd  with  stone  are  used,  it  is  mainly  important 
that  the  faondatian  on  which  they  ore  placed  be  prepared  so  as  not  to  undermine 
Owing  to  the  ^reat  mass  which  can  l>e  given  to  the  critw,  tbe  qnestiou  of  •ross^ection 
becomes  less  important. 

The  orosa-Boctlon  which  seems  to  be  most  suitable  in  the  genera]  cam  is  that  duwn 
in  the  marginal  BketiJi.    Tbe  lower  portion  is  composed  of  loose  atone,  and  is  ouly 


brought  op  to  a  height  icfere  it  in  not  affected  hg  theiearf.    Tliu  iipptr  portion  its' 
masonry. 

The  worst  form  of  breakwater  is  the  long  slope,  brongbt  up  t-ty  Just  above  tlte  wstrr- 
lerel  and  then  aurmonnted  by  a  parapet.  The  latter  is  tbeu  placed  so  sa  to  receive  la 
a  limited  space  tbe  (almost)  entire  wave-force. 


Office  of  the  Chief  of  Enuineess, 

Washington,  D.  C,  Febrvarg  5, 1872. 

Major:  Youra  of  December  21,  in  reply  to  letter  from  this  office  of 
December  16,  in  relation  to  the  modified  crosa-section  proposed  m 
your  Jetter  of  Xovember  29,  for  tbe  breakwater  at  Chicago,  lUinoiB,  nsfl 
been  received. 

For  the  reasons  given,  and  in  accordaDce  with  your  recommendation, 
yon  are  authorized  to  so  far  modify  the  project  as  to  introduce  tiie  atone 
foundsitions  for  the  criba  need  in  the  breakwater,  the  cross-sectioa  ana 
dimensions  of  this  fonndation  to  be  aneh  as  your  judgment  and  &■ 
perienee  may  dictate.  It  is  not  deemed  advisable  to  hac©  the  top  of 
the  stone  fonndation  approach  nearer  to  the  watcr-snrface  than  12  teei. 

ooqIc 
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Should  further  examiDations  and  observatiooB,  liowever,  wairaut  any 
cbao^  in  this  depth,  yoa  will  please  make  report  to  this  office. 
By  command  of  Brigadier-General  Humphreys. 
Very  respectfully,  yoor  obedient  servant, 

JNO.  G.  PARKE, 
Major  of  Enffineera. 
Hiyor  D.  C.  HousroN, 

Corpa  of  Engineers,  Chicago,  lUiaoU. 


A  34. 

euevey  tor  a  ship-canal  from  mead  ok  sturgeon  bay,  wisconsih 

United  States  Engineer  Office, 

Chicago,  November  29, 1871, 

General  :  I  hare  the  honor  to  transmit  berewitfa  a  report  by  Assist- 
ant William  T,  Casgrain,  of  a  snrvey  "  for  a  ship^canal  from  the  bead  ' 
of  Stnrgeon  Bay,  Wisconsin,  on  the  line  now  opened  across  the  Portage 
tfaroDgh  the  timber  to  the'  shore  of  Lake  Michigan,  with  estimates  for 
eoDstrnctin|r  the  same  100  feet  wide  and  13  feet  deep,"  called  for  by  the 
ictof  Congress  dated  March  3, 1871. 

A  veiiy  careful  and  thorongh  earvey  of  this  route  was  made  by  Mr. 
Casgiain,  and  the  report  and  map  were  nearly  complete ;  but  these  were 
destroyed  by  the  Chicago  fire  of  October  9  and  10, 1871.  Bnfflcient 
memoraQda,  however,  were  preserved  to  enable  as,  by  the  aid  of  the 
bbe-snrvey  charts,  and  memory,  to  give  the  result  of  the  survey  for  all 
practical  purposes. 

The  borings  which  were  taken  show  no  material  but  what  can  be 
removed  by  dredges.  The  highest  point  on  the  firat  of  the  two  routes 
examined  is  32  feet,  on  the  second  2^  feet,  above  the  lake. 

The  proposed  canal,  for  which  estimates  are  submitted,  is  100  feet 
*^de  at  bottom  and  13  feet  deep.  The  slope  of  the  excavation  above 
»ater  is  two  base  to  one  perpendicular. 

Tbeanmof  tl44,000  is  estimated  for  reretttogthe  banks  of  the  canal, 
vhieb,  owing  to  the  character  of  the  material,  is  necessnry  to  complete 
the  work,  bat  may  not  be  required  to  thQ  extent  of  the  estimate,  nor 
until  after  the  canal  has  become  navigable. 

At  the  lake-terminus  of  the  canal  are  two  piera,  extending  out  to  a 
depth  of  18  feet  of  water,  which  are  necessary  to  protect  the  channel  ■ 
Mcavated  in  the  lake.  The  object  of  giving  the  piers  the  obliqne  posi- 
ton  indicated  is  that  a  width  of  not  less  than  200  feet  between  the  ends 
of  the  piers  is  necessary  for  tbe  easy  passage  of  vessels,  and  if  the  piers 
*«e  placed  parallel  to  the  angle  of  the  canal,  which  is  only  100  feet 
*ide,  a  heavy  sea  would  be  created  at  tbe  mouth  ;  but  by  giving  them 
the  position  indicated,  the  sea  will  have  an  opportunity  to  spread  out, 
so  that  by  the  time  it  reaches  the  mouth  of  the  canal  it  will  have  lost 
ooch  of  its  force.  The  price  estimated  for  dredging  is  high,  but  will, 
It  is  thought,  cover  all  contingencies. 

Observations  were  taken  to  determine  the  difference  of  level  between 
^  lake  and  Sturgeon  Bay,  which  was  found  to  vary  according  to  the 
towe  and  direction  of  the  wind.  Strong  sontherly  winds  caused  a  rise 
m  the  lake  and  a  fall  in  the  bay.  '  On  one  occasion,  about  July  10,  the 
'ater  ia  the  bay  fell  3  feet  below  tbe  lake-level,  and  so  remained  for 
abont  half  an  hour.    A  similar  phenomenon  was  observed  about  thia 
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date  at  Green  Bay,  and  at  Da  Lntb,  Minnesota.  Socli  a  variatioii,  how- 
erer,  rarely  occors,  and  it  is  seldom  more  than  6  inches  eitlier  iray.  It 
is  possible  that  at  times  tlie  carrent  throngh  the  canal  may  be  so  great 
as  to  interfere  somewhat  with  its  naTigation,  but  not,  it  ia  tbonglit,  to 
an  extent  rendering  gnard-gates  necessary. 
The  three  general  items  of  the  estimate  are : 

For  excavation  from  deep  water  at  Sturgeon  Bay  to  lake. . .     J369,300 

For  piers  to  protect  channel  in  lake llfi,  000 

For  revetment  of  banks  of  canal 14i,  000 

Total : 029,300 


Veiy  respectfully,  your  obedient  servant, 

I>.  C.  HOUSTON, 


Major  of  EngiMen. 


Brigadier-General  A.  A.  Humphreys, 

Chief  of  Engineers^  Washington,  D.  C. 


UsFTED  States  Engineer  Offick, 

Chicago,  Nortmber2l,  1S71. 

Uajob;  I  have  the  honor  to  submit  the  follow! dk  report  and  esttmatet  relating  to 
the  ■orvey  of  the  Btorgeoo  Baj'  Ship-Canal,  which  aurve;  waa  mode  in  obediaoM  to 
yonr  orderi  of  June  18,  1871. 

OwiuK  to  the  disaatrona  conflagration  which  visited  the  city  on  the  9th  of  October, 
when  the  greater  portion  of  the  Seld-notea  of  the  anrvey  wore  destroyed,  the  iMp 
laooompanying  this  report  Is  not  ae  complete  aa  it  shonld  he. 

The  Hoaodings  ia  Lake  Michigan  have  been  compiled  from  the  notes  of  the  United 
States  lake  survey,  taken  in  the  anmnierof  1H67,  and  rednctioas  made  for  the  compan- 
tive  stage  of  water  between  that  period  and  last  sniamer. 

The  profiles  and  cross-sections  levels  were  destroyed,  and  I  am  unable  to  fiirnuli 
them  at  the  present  time.  I  obtained  from  the  notes  of  the  lake  snrvey  the  ptoeie  of 
the  PoTtaite  Road,  which  I  have  shown  to  give  a  general  idea  of  the  elevation  above  th* 
water-surface  of  Lake  Michigan.  Fortanately,  I  saved  the  greater  part  of  the  eatimalti 
eubmittud  in  my  first  report,  and  I  am  tbns  able  to  furnish  a  reliable  statement. 

The  act  of  Congress  antborizing  a  survey  to  bo  nade  at  that  paint  reads  aa  fbllan, 
Tii;  "For  a  ship-canal  from  the  rie*i  of  Sturgeon  Bay,  WisconBin,  on  the  line  no^ 
opened  across  the  Porttwe  throngh  the  timber  to  the  sbore  of  Lake  Uiohigan,  with  esti- 
loatesfor  constmcting  the  same  100  feet  wide  and  13  feet  deep." 

In  compliance  with  this  law,  a  thorough  survey  of  the  line  above  described  waa  made. 
But  npon  a  careful  examination  of  the  country  south  of  this  line,  I  became  saliaGed 
that  a  shorter  and  more  direct  route  conld  be  found,  which  would  reduce  the  ooit  cf 
CfHiatrnction.  Accordingly  I  made  a  complete  topographical  aurvey  of  that  part  of  the 
Portage  aouth  of  the  old  line,  and  from  the  data  obtained  located  a  line  which  provea 
to  be  Bome  250  feet  ahorter  and  an  average  of  2.1  feet  loss  cutting  than  on  theold  route. 
The  advantagea  of  this  route  over  the  old  one  will  be  better  nuderatood  by  reArrinji 
to  the  map. 

There  will  be  two  anglea  in  the  canal  on  tlie  propoaed  old  roate,  whereas  on  tbeoc* 
line  we  shall  have  a  straight  channel  through  the  Portage,  on  the  ptnlongation  of  tb« 
center  of  the  head  of  Sturgeon  Bay.  Thia  will  bo  particularly  advantageous  to  vesub 
making  the  poasage,  oa  it  will  afford  them  better  facility  to  see  and  pass  each  other  in 
the  canal. 

Careful  barings  were  mode  on  both  routes  at  every  500  feet,  and  samples,  taken  at 
diRerent  depths,  showiug  the  character  of  the  anil,  were  preserved.  These  sample 
were  lost  in  the  coufl^ation.  However,  I  have  obtained  f^om  Mr.  William  L.  Baby, 
the  foreman  of  the  boring-party,  some  of  the  notes  taken  from  hia  private  diaiy,  which 
enables  me  to  give  a  general  idea  of  the  character  of  the  soil  at  each  boring-station, 
and  is«bown  on  the  profile.  Each  boring  was  made  from  10  to  SO  feet  deeper  than  tos 
proposed  line  of  the  canal,  so  aa  to  ascertain  the  nature  of  the  soil  for  the  pile-rotet- 
ment.  There  wero  reports  that  the  bottom  of  Lake  Uichigan,  at  the  Portage,  wU 
nndarlaid  with  a  bed  of  limestone ;  carefnl  borings  were  maae,  which  show  the  exiat- 
ence  of  loose  stouea  and  bowlders,  bat  no  rock. 
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arUDGBON   BAY  AND  VnjAQE. 

About  bBtf-wH]>  from  tbe  head  of  Ore^n  Bny  to  its  Jnnction  witb  Lake  Hicbigfta, 
Ihroneb  "Porte  des  MorU,"  or  "  Death's  Door,"  is  Sturgeon  Bay,  running  in  Et  BOuth- 
ristnlj  diiTctioD.  It  is  about  eiRbt  miles  in  Icnfrth  by  two  iu  breultb  at  its  month, 
pidn^l;  namwiiig  to  about  one-qiiarter  of  a  mile  at  its  beod.  Its  waters  are  clear, 
and  {deep  cDongh  to  float  tbe  largest  of  our  lahc-crafts.  lis  shores  are  occasionally 
dotted  nith  cottages  and  farms,  while  the  rest  are  thickly  wooded  with  a  vatietyof 
limbei'.  The  land  is  undulating,  and  gently  Bloping  down  to  the  water's  edge.  The 
only  ninh  and  low  lands  are  fonnd  at  the  head  of  the  bay. 

Od  the  north  side  of  tbe  bay,  and  abont  five  mUes  from  its  month,  on  a  small  promon- 
tory, hiving  an  elevation  of  forty  or  fitly  feet  above  water,  is  situHted  the  Tillage  of 
StnrgeoD  Bay.  Its  population  is  about  five  hnndred  inhabitants.  It  has  two  churches, 
ibne  steam  saw-niilJB,  three  hotels,  two  atorca,  and  a  post-ofBoe. 

Tbe  iianafactnring  interests  have  not  been  developed  as  rapidly  at  this  point  aa  on 
Ibe  vest  shore  of  Green  Bay,  for  the  reason  that  on  the  peninsula  the  pine  timber  is 
loaai  only  in  limited  qnantities,  and  we  are  conlined  to  a  narrow  belt  of  land  ;  bnt  tio 
ptrtef  Green  Bay  presents  as  great  facilities  for  iron-fumaces  and  tanneries;  the  bard- 
wMd  timber,  for  charcoal ,  and  the  limestone,  for  flax,  are  found  in  inexhaustible  qnan- 
tities, as  well  as  an  abaodancs  of  hemlock  to  enpply  the  bark  for  the  tanneries. 

ADVANTAGES  OF  THB  CAMAL. 

1.  Tbcae  will  consist  in  avoiding  the  present  dangeroos  channels  tbrongh  "Porte 
drsHorls,''iir  "Death's  Door,"  where  many  valuable  vessels  and  their  cargoes  are  lost. 
V«  God  at  the  entrance  to  Green  Bay  by  Porte  des  Morts  seTeral  reefs  and  sboala 
ofasCntcting  the  safe  navigation  of  this  channel,  such  as  tbe  detached  ree&  between 
Pilot  Island  and  the  main  shore,  and  tbe  teefs  southeast  of  Gravel  Island,  as  also  the 
Whale's  Back,  nearly  abreast  of  the  Door.  In  tbe  passage  north  of  Eock  Island  we 
End  two  detached  reefs  in  a  southeasterly  direction,  and  between  it  and  Saint  Martin's 
IrUnd,  though  tbe  passage  is  much  wider,  two  small  shoals  are  fonnd  nearly  in  the 
cntti  of  it. 

There  is  a  strong  current  through  Death's  Door,  setting  In  or  ont  according  to  the 
direction  of  the  wind,  and  many  valnable  vessels  have  been  lost  in  consequence 
IhercoC  Tbe  coast  is  rock-bound,  and  it  is  almost  certain  dcstraction  to  the  craft 
pjing  adiore. 

i.  The  imniense  quantity  of  freight  shipped  from  aU  points  along  Green  Bay  is 
euried  by  a  fleet  of  over  two  hundred  vessels,  which  would  make  a  total  of  at  least 
ui  thousand  passages  anunally  to  Chicago  and  other  porta  on  Lake  Michigan. 

3.  To  convey  some  idea  of  the  lurge  fleet  of  vessels  engaged  tu  the  Green  Bay  trade, 
I  have  kindly  been  furnished  bv  Mr.  S,  P.  Drew,  ligbt-liouse  keeper  at  Green  Island,  a 
record  of  tbe  number  of  vessels  which  passed  tbe  light-house  during  the  following 
jan.  Til,  in  letB,  7,33S ;  in  1809,  7.317  ;  in  ISfTO,  7,369. 

4.  The  distance  from  Chicago  to  Green  Bay,  Big  and  Little  Siiamico,  Ponsaukee, 
OroDto,  Fcshtigo,  and  Menomonee  will  be  shortened  on  each  round-trip  one  hnndred 
ud  fifiy  miles,  or  about  one-sixtb  of  tbe  entire  distance. 

i.  For  Escanaba,  where  nearly  three-fourths  of  tbe  X>ake  Snporlor  iron-ore  are  shipped, 
ttiecanal  will  be  especially  useful.  At  certain  seasons  of  the  ^ear,  in  the  spring  and 
bU,  when  the  weather  is  too  stormy  on  Lake  Mioliigan,  sailine'Vesaels  conld  avail 
ttaeDiielves  of  the  Green  Bay  route,  which  is  comparatively  well  sheltered,  and  make 
the  run  to  Sturgeon  Bay,  where  they  could  wait  for  fair  weather  to  resume  their 

6.  In  addition  to  the  above  advantages,  we  mnst  also  consider  tbe  rapid  gh>wth  and 
derelopment  of  tbe  resources  of  the  country  io  and  around  Green  Bay. 

The  late  diMoveriea  of  iron-ore  along  the  Meuomouee  River  and  vicinity  will  aoon 
five  an  additional  impelas  to  tbe  commerce  of  Oreen  Bay. 

T.  The  hnprovemeot  of  the  Fox  and  Wiscouain  Rivers,  wbiob,  when  completed, 
will  make  tbe  connecting  link  between  the  Mississippi  and  tbe  lakes,  and  nunisb 
■dditional  facilities  for  snipping  the  produce  of  Northern  Wtsconslo  and  that  of  tbe 
fnin-growing  States  on  and  lieyond  the  Mississippi.  We  dannot  safely  predict  what 
the  increaae  may  amount  to  in  tne  oert  ten  years,  out  that  the  commerce  will  grow, 
ud  rapidly,  there  is  no  doabt  in  my  mind. 

During  the  summer,  and  while  prosecuting  the  survey,  the  Hon.  J.  Harris,  of  Stoi- 
KHn  Bav,  thraugh  circulars  sent  to  all  tbe  mann^tnrers  in  Green  Bay  and  vloinity, 
mUected  the  fullowtne  statistics  of  the  trade  and  conunerce  of  Qreen  Bay  for  the  year 
UK)-. 

Lnmber,  mannfactored,  feet BOO,  000, 000 

Shingles,  manufactnnd,  feet 900,000,000 

Ulh,  manDfacdued,  pieces 340,000,000 

Kckrt^  tnannfcctttred,  pieces 35,000,000 
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Railroa<l-tiBs,  mnnnfactured,  foet 2,r<(H),00 

Cedar  posts,  cnanarartDred,  piecM 1.600,0] 

SMtm,  manafaotnred,  pieoes S,!Or,(Kl 

Telegraph- pal  eg,  man  u  fact  ared,  pieces 6G0,l)r 

Wooden-irare,  luanafaotarod,  pieoea 11,697,  IK 

EveTgreena,  Dumber 6,  lOO.Ot 

Cord- wood,  cords 70,01 

Tan-barb,  cords 12,91 

FlouT,  barrels '. 169,01 

Fish,  barrels 40,01 

Salt.,  barrels 33,0 

Whea(,  bushels ■Mtl.Oi 

Oats,  boBhels 160. « 

Hay,  tons U,0 

Pig-)roD,toiiB A5,0 

Irou-ore,  tons 630,0 

The  total  value  of  tbeite  exports  is  estimated  at  $65,000,000,  and  the  valueofimpor 
BUcb  as  mill  supplies  and  nirruhandise,  is  eBtimat«d  at  124,000,000. 

Tbete  are  over  one  houdred  saw-mills  ia  operation  along  the  shore  of  Gr* 
Bay,  eoiplojiiig  about  fifleou  thousand  men,  and  the  capital  iuvested  ii  Mtioiit 
at  $100,000,000. 

Enlimateof  Ihemtt^  coimlTiKtiiigaihip-oanalbettmxii  Ihe  heed  ef  Slvrgeon  Baj/andU 

Micliigan  on  the  "  old  nmte,"  tu  located  by  J.  E.  Thompion,  dril  engmeer,  in  1867. 
Piers  io  Lake  Uichigan,  each  1,300  feet  long,  800  feet  of  pile-pier,  14  feet 

wide,  at  (30  per  linear  foot ;   $34,000 

750  feet  of  crib-pier,  '20  feet  wide,  at  $50  per  lineiir  foot 37,580 

960  fe«t  of  crib-pier,  .15  feet  wide,  at  $75  per  linear  foot T1,3JC 

lOOfeetofcriU-pier,  SOfeet  wide,  at  $120  per  linear  foot 12,000 

18,500  linear  feet  of  pile-revetment,  at  )»  per  linear  foot IM.t**) 

6,600  linear  feet  of  line,  cut  and  cleared.  600  feet  wide,  at  $2 13,200 

Wet  aicavation  in  cut,  4iO,OO0  cubic  yards,  at  50  oeuts 210,000 

Wet  excavation  in  Lake  Michigan,  40.000  cubic  yards,  at  50  cents 30.000 

Wet  excavation  in  Sturgeon  Bay,  50,000  ca bio  yards,  at  40  cents 20.000 

Drjeicavationincot,  570,000  cubic  yards,  at  30  cents 171. OOO 

Total  cost 728,960 


Eilimateof  tht  cont  of  ooyittrvcting  a  ihip-eanal  fi-om  Ihthtadof  Sturgeo*  Buy  to  Late  Mi 

igan  on  (A«  "new  route,"  lu  located  £y  ll'ilfiam  £.  Ctugrain,  a*ti»Uuil  UnitdSUni 

giaeer,  in  1871. 
Piers  on  Lake  Michigan,  each  1,050  feet  long,  800  feet  of  pile-pier,  14  feet 

wide,  at  (30perlinearfoot |M,t«0 

400  feet  crib-pier,  30  feet  wide,  at  $50  per  linear  foot 20.000 

eoofsetcrib-pier,  25  feet  wide,  at  $75  per  linear  foot 60.  OOO 

100  feet  crib-pier,  M  feet  wide,  at$lSO  per  linear  foot 12, «W 

IS.OOOlinear  feet  of  pile-revetment,  at  $4  per  linear  foot 144.01V 

6,400  linear  feet  of  line,  cut  and  cleared,  600  feet  wide,  at  $2 12,a>0 

Wet  excavation  incut,  380,000  cubic  yards,  at  50  cents  per  yard 190,000 

Wet  excavation  in  Lake  Michigan,  36,000  cubic  yards,  at  GO  oeuta   per 

yard f.. .'....' ^....   T.  17,5f«) 

Wet  excavation  in  Sturgeon  Bay,  60,000  cubic  yards,  at  40  oenta  per  yard  20,000 

Dry  excavation  in  out,  430,000  cubic  yards,  at  30  cents  per  yard 129,000 

Total  cost fflS.W 

The  above  piers  including  engineering,  superinteodenoe,  and  10  per  oent.  for '*>''' 
gencies. 

Cost  of  constmcting  ship-canal  on  old  ront« '^^ 

Cost  of  constmoting  sfalp-Oanal  on  new  route 629,31" 

Difference  in  favor  of  new  route - r 97,  S* 

Respectfully  submitted. 

WM.  T.  CASGHAH, 
Ai^lamt  UnUtd  SUUa  fafiu" 
M^jor  D.  0.  HouffFON, 

Carr*  of  Enfinttrt,  U.  8.  A.,  Chicago,  lUinoi*. 

:   Cooyk 


At  station  5,  c 

ir  2,000,  to  44  feet 

AtBt»tion6,  < 

>r  2,500,  to  40  feet 

At  station  7,  c 

n-  3,000,  to  42  feat 

AtMationB,  < 

>r  a,500,  to  a  feet  i 

At  itacion  9,  ( 

ir  4,000,  to  40  feet 
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Detroit,  Hichicam,  OcUtber  28,  lS7t. 

8iK;  Ttie  foHoniug  summary  of  opera tiona  ia  respectfun j  submitted,  lelating  to  th« 
■nrrej  and  eiplorationa  of  the  "  8turi(eoD  Bay  and  Iiake  Michlsau  Sliip-Canal,"  to  aap- 
plyM  far  si  poasible  the  loss  cansed  by  the  diaastioaa  fire  in  Chica)^,  irhi-re  It  irontd 
•ppeir  all  the  maps,  notes,  Bpecimena  of  boring,  &a.,  6lc,,  were  lost. 

Aboal  the  26tli  of  June,  1871,  agreeably  to  your  instnictiona,  1  commenced,  with  the 
lid  of  tvo  DT  three  men,  to  conntrnct  a  derrick  for  the  use  of  the  boring-rods  mode  in 
Chicago,  which  we  bad  brought  with  us.  Thederrich  was  acoordiuclycoiiHtructcd,  and 
nai  composed  of  three  pieces  of  pine  scantling  18  feet  long  and  4  luches  sqaare,  with 
iniDcb  bolt  and  nnt  to  keep  them  together  on  top,  and  two  sets  of  braces,  S  by  4  inches 
•raattin;;,  with  half-inch  bollji  and  nuts.  One  set  waa  screwed  on  t«the  legs  ofdeirick 
1^  inches  from  the  ground,  and  the  other  set  about  tO  feet  from  it.  This  was  not  only  to 
(trenethen  it,  but  serTed  the  good. purpose  of  supporting  a  movable  platfonn  thcongh 
KbJeh  the  boring-rod  was  passed,  keeping  it  perpeudicular.  A  windlaaa  of  white  obIc  , 
S  incbes  in  diameter,  was  fastened  to  the  derrick  with  iron  straps,  which  could  be  re- 
moctd  M  pleosnre,  and  at  eitber  end  bandies  I^  inches  thick  iuaerted  orossways.  This 
windlui  was  naed  to  draw  up  the  borinff-rod,  as  occasion  roiaired,  and  was  furnished 
with  an  inch  rope  and  a  pair  of  double  blocks. 

I  tbiukit  wna  aboot  theSdof  July  that  we  commenced  borinc  on  the  "old  cut,"  60 
feet  from  the  wat«r's  edge  of  Sturgeon  Bay,  and  tbe  center  of  the  "  cut,"  which  is  100 
&et  widt,  in  flat  swampy  ground  at  stake  0,  and  penetratedin  one  day's  boringSl  feet, 
which  proved  to  be  muck  and  sand  till  reaching  tbe  Slst  foot,  when,  on  drawing  np 
ihe  rod.  bine  clay  was  fuund  in  the  WDrm  of  tbe  auger.  We  then  moved  500  feet  in  a 
lin  to  tbe  next  atation,  borings  being  made  at  every  500  feet,  when  we  again  sunk  to 
40  feet  in  sand  and  fine  gravel. 

At  station  3,  or  1,000,  to  42  feet  in  sand  and  gravel. 
I  4,  or  1,500,  to  40  feet  in  sand  and  grsveL 
.-  --'•"~'  '-■■'-■  ^nsandjind  gravel, 
n  sand  and  graveL 
n  sand  audgr»veL 
n  sand  aod  gravel, 
n  sand  and  grave). 

Atatation  10,  or  4,500,  east  side  of  the  Buffalo  Ridge,  four  or  five  borings  were  mads 
ronoil  this  station,  and  from  9  to  20  feet  only  were  reached.  The  soil  was  sand,  gravel, 
ud  loose  stones ;  very  hard  boring. 

At  station  11,  42  feet  T  inches  were  icoched,  oocnpyiug  three  days  of  excessively  hard 
■otk,  and  a  very  fine  sample  of  red  clay  was  secured  at  that  depth,  the  soil  above  being 
nwne  sand  and  gravel. 

At  station  13,  40  feet  in  two  hours  were  reaehed,  through  fine  sand. 

At  station  13,  15  feet,  after  several  ineflectual  attempts  to  penetrate  further.  From 
Ibat  point  to  tlie  lake,  from  9  to  30  feet  only  were  reached  at  the  remaining  different 
tIatiuDS,  and,  with  the  exception  of  three  or  fonr  samples  of  clay,  they  wiere  all  of  sand. 

In  a  great  measure  the  defect  in  tbe  Joints  of  our  boring-rod  proved  a  great  obstacle 
!•>  our  penetrating  deei>er  on  this  tine,  and  which  was  afterward  remedied  on  the  new 
one,  as  wilt  be  bereafl«r  explained. 

A  anccessful  boring  of  15  feet  in  depth  through  sand  was  made  about  900  feet  &am 
"hore,  in  15  feet  water,  and  in  line  of  center  of  "  old  cut,"  and  the  sample  washed  out 
tile  worm  of  aager  in  drawing  np. 

Hie  task  of  getting  tbe  two  scows  in  order  and  lashed  together,  after  being  aiink  in 
lbs  lake,  requiring  extraordinary  labor  and  prooiptuess  to  seize  the  favorable  moment, 
it  Sne  to  jou,  1  mny  safely  say,  alone. 

On  AnunBt  10,  moved  to  new  line,  or  route,  with  our  two  scows  lashed  together,  as 
■n  furmer  occasiotiH,  and  oar  derrick  astraddle.  Tbe  scows  were  firmly  anohorsd  to 
keqi  tliem  in  position,  and  another  suoceasful  boring  made  14  feet  deep  through  aand,  in 
I-^feet  water,  about  700  feet  from  shore,  opposito  tnangulation-statlon  K,  and  in  line  of 
mit«r  of  new  route.  At  that  depth,  stone  and  ooarse  gravel  were  struck  and  the  rod 
pilled  up,  Dot  being  able  to  penetrate  farther. 

Second  boring  on  this  route,  about  50  feet  from  water's  edge,  and  immediately  hdow 
tbe  bank  at  stBtion  K,  sank  16  feet  and  stmck  stone,  or  ooane  gravel,  and  polled  np. 

Third  bori^  at  at«be  61,  ran  down  15  feet,  and  broke  ooi Joints;  soil,  ooarse  gittval 
>od  none.  We  had  been  hitherto  so  much  troubled  and  put  to  leriona  inoonveQieuos  • 
Md  expense^  in  coiiaeqaeuoe  of  this  repeated  mishap,  Uiat  we  now  conolnded  to  do  awav 
with  tfieiD,  so  we  had  two  rods  of  iron  16  feet  long — samesise  of  n>dB,  IJinoh^wal^d 
temtber,  aiod  one  of  our  old  joints,  with  a  strong  anger,  made  by  the  TillaM  miith 
DfSbMBon  Bay,  welded  to  it,  which  answered  admirably,  and  were  oot^Aanrud 
ttMbled  with  ao  eeriona  a  defect ;  our  rod  was  now  36  feet  4  inches  in  lensth,  and  we 
Bid  little  tnrable  in  carrying  it,  and  raising  and  letting  it  fall  by  the  use  oftba  dsrriok. 

Fourth  borioE,  moved  derrick  between  stakes  47  and  46 ;  reachedd^tlief  SB  Aat  in 
eme  sand  and  grave). 

mth  boring,  at  rtake  4,000,  we  sacceeded  in  getting  down  25  feet;  very  bwd  boriur; 
wartasaQd  and  gravel.  ,  -.  , 
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Sixth  boring,  at  stake  3,000,  peuotratod  to  the  depth  of  30  feet ;  ea 


Seventh  boring,  at  Btation  3,000,  reaclieil  a  depth  of  33  f 
twent;  minnteB ;  etej  boring,  and  m^tiDg  with  no  obstructiooi  . 

At  Btoke  1,000  reocned  25  feet  in  two  boan,  and  one  man  could  have  eaail.T  tar 
the  rod,  BO  easj  was  the  labor ;  muck  and  eand. 

I  have  endeavared  to  embrace  the  priucipal  fcntiirps  of  tliis  iiitfinwling  opemtini 
the  beat  of  my  ability,  and  only  Lope  tliey  luay  iin)vu  aotpplabln  to  thoparliw  in 
eatod,  and  have  the  honor  to  remain, 

Very  respectfully,  your  obedient  servant, 

WILLIAM  L.  BABY, 
Baaing  fcad  dutrgt  of  Borinf-I'an 
WiLMAM  T.  Cawikain,  Esq., 

L'KJfnl  Slaltg  t'nginffr,  Chicago,  Illinois. 


APPENDIX     B. 

ANNUAL  EG3P0RT   OF   MAJOR   F.   U.  FAliQUHAR,  COKi 
OF  ENGINEERS,  JULY  "l,  1871,  TO  JUNE  13,  1872. 

United  States  Engineee  Office, 

Milicaukee,  WUconsin,  Jutie  13, 187^ 
General  :  I  have  tbc  honor  to  make  the  followiog  report  ofoj 
atiooB  nt  harbors  under  my  charge,  from  July  1,  1871,  to  June 
1872. 

Very  respectfully,  your  ot>eclieut  servant, 

F.  U.  PARQUHAR, 
Major  United  States  Engineer. 

Brigadier-General  A.  A.  Humphreys, 

Chief  of  Engineers,  United  States  Army,  Wa^hingtan,  1).  C. 


FRANFORT,  (AUX  BECS  SCIE8,)  MICHIGAN. 

The  contract  of  William  NicoUs.  awarded  April  17, 1871,  for  frani 
and  sinking  three  cribs,  64  feet  by  20  feet,  was  completed  by  sinkinf  t 
cribs,  one  on  each  pier-extension,  and  building  saperstractare  o 
these  cribs  and  the  one  sunk  on  north  pier  extension  in  fiaiuit  year  e 
ing  June  30,  1871.  Stone  and  timber  were  purchased  in  opeh  market 
the  same  rates  as  contracted  for  by  0.  S.  Stevens,  whose  contract  ^ 
annulled. 

The  north  pile-revetment  of  18G7  has  been  reballasted  with  brush  i 
stsne. 

The  detaileil  cost  of  work  and  materials  for  the  past  fiscal  year  ^ 
as  follows : 

4,492  onbio  feet  pine  timber,  at  13  cents  per  onbio  foot ^ 

6,611  enbio  feet  hemlock  timber,  at  11^  cent*  per  onbio  foot '? 

58,199  feet,  board-measure,  pine  timber,  at  (13  per  tbonsaad  feet '^ 

199  «orde  of  atone,  at  (9.87  per  cord 1.9^ 

hb  cords  of  stone,  at  |10.50  per  cord ........ .  &~ 

575  ponnds  of  driflr-bolta,  at  3]^  centa  perponnd . •  ^ 

Rehanling  17S  coida  of  stone,  at  |2.25  per  cord ........ .  ^ 

Framing  15,479  onbic  feet  timber,  at  12  centa  per  cnbic  foot--.....  -. 1>^ 

FnnuBhingin  pier  350  cubic  yards  brasb,  at  OT'  cents  per  oobie  yvd    33! 


byGoogIc 
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rurnisbioK  iii  piprSlr',i\.  cordi  stabs,  at  50  cents  per  cord tlO  97 

Dr«dgiag3^ila<rs,Bt^l04  per  day 335  92 

Labor 310  05 

HopcriDtendence - - - 1,977  93 

AdVwtiainft 121  56 

ToUl 10,028  37 

Amnnnc  on  band  Jnlj- 1,  1871 iS,844  45 

:V,iftite,l  |)>-  c.  S.  atevt-m  on  contract  of  November  11, 1870 185  67 

10,030  02 
Uv  imonnt  espeiided  during  flaeal  year,  to  date 10,028  37 

AniDimt  on  baud  Jniie  13, 1873 1  65 

A.  bad  bar  baa  fonnetl  at  tUc  western  entrance  to  the  channel.  Thia 
I'iinnot  beoome  a  harbor  of  refoge  until  the  piers  have  been  extended 
into  deep  water,  beyond  the  ontside  bar.  The  present  piers  are  in  good 
-iiiiditiou. 


MANISrEE,,MlCHIOAM. 

Tlieiv  were  sunk  last  season  by  It.  P.  Thnrber,  under  contract  of 
April  IT,  1S71,  sis  cribs,  extending  each  pier  loS  feet,  with  two  cribs 
•H  feet  by  20  feet,  and  one  crib  30  f»et  sqnare.  Thnrber,  failing  to  do 
more  than  begin  the  auperstracture  over  tiieae  cribs,  his  contract  was 
ionalletl.  This  spring  the  work  was  resnmed  by  hired  labor,  and  the 
.'raining:  of  aiipei"strnctnre  and  pier-head  for  south  pier  is  already  com- 
pleted. 

Stone  was  furnished  by  C  Fitzstmons,  under  contract  of  Angnst  27, 
>70. 
Timber  was  bought  in  open  market,  after  the  coutrac-t  of  C.  S.  Ste- 
rns bad  been  annulled.  Tbe  Manistee  tire  of  October  S,  1871,  destroyed, 
'^itb  a  large  portion  of  the  town,  10,75i^  cubic  feet  of  pine  timber,  M6 
ulficfeet  of  oak  timber,  Government  property,  and  burned  the  su|>er> 
•tniclnre  froiu  115  feet  of  the  south  pier  at  the  east  end.  This  destrue- 
'.lon  of  timber  so  delayed  progress  that  the  proposed  work  of  rewt- 
'iDsaod  protecting  tfaat  portion  of  north  channel-bank,  east  from  the 
f'n*«t  pier,  ^as  but  commenced  at  the  close  of  the  season. 
Tl»  (letaileil  cost  of  work  and  material  was  as  follows : 

ii'^.eTfeet,  board-nicasare,  pine  timber,  at  St  1.95  per  thonsand  feet $1,270  96 

<i!^tH)fect,  board- meaaure,  pine  timber,  at  (16  per  tbousand  feet 675  53 

'-XlJcnbic  f(ct  pine  timber,  at  SI  cents  percnbic  foot 254  53 

MSleocdBofBtooe,  •tft0.40  per  cord 5,06J  85 

'~''6poa[ida  ofacreW'boltA  and  waehera,  at  5  cents  per  pound 1%  30 

li/t  Nor»aj-piDD  ^i1e«,  at  1^2  per  pile ^ 321  00 

^' !!orwBj-puie  pilM>  at  !l.75  per  pile 131  25 

'oiainhiniF  and  framioK  !N5  cnbic  feet  oak  timber,  at  .'id  centa  per  cable  firat.  102  50 

T-Bl....." 7- 6J  68 

K>huidling2&S.3GeuTdBofstone,  at^iipercord 592  72 

^'aoiiiiKS0,.^i9Hcubicfeet  timber,  at  10  ecu  la  per  cubic  toot 3,059  80 

>'mtiin|{  3,677  cubic  feet  timber,  at  15  cents  per  cubic  foot 551  55 

ItirdruiK  lite  for  cribs 199  OO 

Uhot 460  15 

X^ioin  and  ilmlRing-apparatnii 3,779  8U 

V2  E                                                                                                 I  •  \ 
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Slipfrintcnilenco , Sl>OV 

AllvcTtiHtng 3 

Total n,i;-| 

AJiioiLDton  liaud  July  1,  1871 jaO.Hl 

Forrtited  hy  C.  S.  Stevens,  on  coutrnct  Sejitcmber  8,  16T0 Vi 

Forfeited  by  R.  P.  Thurb«r,  on  contract  April  17,  lf71 % 

30.  ST 
Lrss  amount  e^1lC1lded  diiriug  fiHcal  yenr  to  dute  of  report 1T,& 

Anionnt  avnilableJimuia,  1B72 M."l 

Tlit'ic  is  now  a  greater  depth  of  water  between  tlie  piers  tlian  tliro 
the  river  above.  Tlie  work  now  progressing  with  the  funds  oti  V 
will  leave  tlie  piers  complete,  with  substantial  pierheads,  and  »itl 
repairs  necessary. 

The  danger  of  a  breach  in  tlic  east  end  of  north  piei  still  cTiit* 


Pf-RE  MARQI'ETTE,  MICHIGAN. 

Under  cuntriiut  with  Duncan  Dewar,  dated  May  5,  1871,  a  pier! 
30  feet  square  was  framed  and  placed  on  the  north  i)ier-extcnsioii. 
both  this  crib  and  the  one  forming  the  south  pierhead  were  decked 
heavy  planking  and  thoroughly  protected  by  oak  fenders. 

Pile-pier,  a  length  of  135  feet,  connecting  the  south  pier  with 
shore,  lias  been  built. 

The  United  States  dredging-apparatua  was  employed  at  this  lia 
until  September  21, 1871,  at  llrst  in  dredging  the  channel,  am)  s 
ward  in  the  difficult  work  of  removing  slabs  from  the  old  slab 
which  obstructs  the  south  side  of  the  channel. 

In  detnil  the  cost  for  the  fiscal  year  was  as  follows : 

G,71G.l  oubic  feet  iiiuo   timber  furuiehcd  and  i^ained,  itt  35  eeuts  iwr  cubic 

foot SI  tl 

74^.71  cubic  feet  oak  timber  fiiraielied  aud  framed,  at  30  cents  per  cubic 

foot 2 

13S.4  cordaof  stoue  furnished  in  pier,  at  |I4  per  cord 1.' 

VJfUili  pounds  of  iron  drift  and  Bcrew  bolts,  nashetH,  Btrap-irons,  and  spikes. 

average  price  4^  cents  per  pound ' 

570  linear  feet  Nornay-pine  piles,  at  10  cents  per  linear  loot 

3,U71  liuearfeet  of  oak  piles,  at  15  cents  per  linear  foot '' 

145.74  cords  slabs  fumiabed  iupier,  at  22  pet  cord - 

1^3  piles  driven,  at  $1.70  per  pile ^ 

Dredging ' 

Labor 1<^ 

Superintendence i-t 

Advertisiuf; 

Total 9' 

Amount  on  hand  July  I,  1671 - - ^'. " 

Less  amount  exiiendcd  during  fiscal  year  todatv '''~ 

Amount  on  band  Jnne  13,1872 

As  predicted  in  the  last  annual  report  the  sand  has  accnroni 
lii'yond  the  west  end  of  the  old  slab  pier,  which  so  much  obstruct 
channel.  The  depth  of  water  in  tlie  ehannel-WHy  is  now  iJ  fici- 
rciiaiis  are  necessary. 
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B  4. 
PENTWATER.  MICHIGAN. 

The  eodtiacts  with  Messrs.  Corlett  &  Hewly  for  pier-building,  and 
wit]]  T.  Stewart  White  for  dredging,  awarded  M»y  4  of  the  tiscal  year 
eodiii^  Jane  30, 1871,  were  completed  during  tlie  fiscal  year  ending 
Jnne  3fl,  1872. 

The  work  done  prnbracea  a  pierhead  30  feet  square,  well  feud- 
eredjfor  north  l>ier,  95  feet  of  pile-pier,  connecting  the  soiuli  pier  with 
the  shore,  and  dredging  the  channel  to  12  feet  of  water. 

The  cost  of  work  and  material,  itemized,  is  as  follows: 

:!.-75,Mcnbic  feet  of  iiioe  timber,  furnUbed  anil  framed,  at  20  cents  per  cubic 

toot $1,007  6C 

■2.340  cnbic  feet  of  hemlock  tinibuT,  fiirniubcil  anil  framed,  at  24  ccuts  per 

tnbiifoot 561  60 

113.77  conls  of  Btoiie,  furnished  in  pier,  nt  $13.75  per  cord 1,550  5y 

l7,U&lpoun<lsof  iron  drift  and  screw  bolts,  wasberH,fitrap-irous,nnil  spikcu, 

at  ati  average  cost  of  4.29  cents  per  pound 733  Bit 

:i,176  lioeavfeet  ouk  piles,  fnraisbeil,  at  10  cents  per  foot .- 317  60 

<160iS3  cabic  feet  oak,  funiisbed  and  framed,  at  38  ceuta  per  cubic  foot S50  tt9 

fl)  cords  of  Blabs,  furnished  in  ^icr,  at  81.50  per  cord 90  00 

llrivins  oak  pilca,  1,751  linear  leet.  at  22  cents  per  foot ^Wb  iti 

Dredpng,  33.15  days,  at  JiMJiO  per  day 3,132  67 

Removing  7S0  ninning  feet  old  slab  pier,  at  (1  per  foot 750  00 

Removing  41  cobic  yunls  ulsbs,  below  water,  at  75  cents  per  yard 30  75 

Labor 30  86 

Snprrintendeate 1,214  87 

.Wvertising 30  70 

Total 10,076  2a 

.InioootoQ  hand  July  1,1871 $10,085  04 

Lp^  aitioiiut  expended  duriug  fiscal  yeoi  to  date 10,076  22 

.twomit  nnexjwndcd  June  13,  tS72 8S2 

The  Govcniinent  piers  are  in  good  repair.  The  interior  slab  re- 
vetmeuts  are  fast  rottiug  away,  and  the  sand  drifts  over  into  the  chau- 
npl  from  the  dunes  on  the  south  side. 

A  very  narrow  channel,  but  of  a  depth  not  less  than  SJ  feet,  is,  how- 
ever, maintained. 


WHITE  KIVER,  MICHIGAX. 

The  superstructure  of  uorth  pier  has  been  completed,  over  64  feet  of 
|)iling  driven  before  the  close  of  the  last  anunal  report,  and  carried  on 
a  farther  distance  of  06  feet  over  piles  driven  duriug  the  fiscal  year 
ioclnded  in  the  present  report.  Beyond  this  completed  superstructure 
the  piling  in  complete  for  a  section  40  feet  square,  intended  for  a  pier- 
head. 

On  the  south  side  the  completed  pier  has  been  prolonged  C8  feet, 
lieyond  which  the  piles  are  driven  for  a  further  extensiou  of  28  feet. 
The  filling  in  the  piers  abont  the  sboreline,  where  sand  came  through, 
was  thoroughly  overhauled,  and  there  is  now  less  sand  la  the  channel 
tlirtn  a  year  since. 

All  materials  were  bought  iu  open  market,  and  the  work  was  done 
hy  hired  labor. 


..logic 
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The  detailed  co»t  vas  aa  follows : 

n,668  cnliic  feet  plue  timber,  at  10  cents  per  cubic  foot (3(16 

8,12.1  feet  boan]-measore  oak  timber,  at  ftlfi  per  thouaaiid  feet - 189 

329  bonl-ivood  piles,  at  aa  avernRe  price  of  f2.0a  per  pile 665 

RehandlJDg  85J  conls  stone,  at  $1.50  per  cord 128 

FumiBliiDg, ia  pier,  673 cords  of  brush  and  slab,at  fSpeccord 1,346 

Repairs  on  pile-driver 857 

Labor,  Audi Ing,  driving  piles,  and  filling  piers 5,608 

Repairs  on  dredging-apparatiis '..  2,715 

Super!  nteadelice 1,912 

Advertising -■ 39 

Total 13,170 

Amount  on  band  July  1,  1871 «13.9K 

Amount  receivnl  from  snte  of  tng's  bull  and  boilfr 350 

14.27.1 

Less  amount  e\peudcd  during  floral  year  to  date  of  report 13, 170 

Amount  available  Jiiuo  i:l,  lS7a 1.104 

Tbis  barlKtr  Las  dow  a  depth  of  water  uot  less  than  9  feet.  \Vh( 

tbe  sliore-ltae  intersects  the  piers,  however,  the  chaiioel  is  narrc 
owing  to  the  sand  ^hich  came  through  the  piers  during  the  winter 
1870-'71,  an  heretofore  mentioned. 


B6. 
ML'SKEGOK.  MICIIIC.AN. 

During  tbe  past  year  a  crib  JiO  feet  squnrn  baa  been  sunk  ou  uo 
pier-extension,  and  sapcrstructare  built  over  tbis  and  tbe  two  cribs  m 
interior,  one  oO  feet  sqnare.  and  tbe  other  .'S2  feet  by  I'O  feet,  sank 
the  years  1870  and  1809  respectively.  Stone  to  fully  ballast  this  i^ 
was  furnished  on  contract  of  E.  W.  Biercks,  dated  September  4,  is 

A  heavy  stomi  late  in  the  fall  made  a  breach  through  the  old  soi 
slab  pier  where  it  joins  the  Government  pier.  This  was  closed  iicmi' 
fttely  by  building  .'14  feet  of  i)ile-pier.  Excepting  stone,  the  niateri 
were  Iwngbt  in  open  market.     All  work  was  done  by  hired  labor. 

The  expcnditare  in  detail  was  as  follows: 

2,GrV  feet,  board-measure,  pine  plank,  at  f  15  per  thousand  feet ^ln 

41  piles,  Ht  nn  oveniB«  price  of  $1.51  per  pile rtl 

289.66  cords  of  stouu  fnrniahed  in  pier,  at  J12.34  per  cord •2.fM 

F<,096  pounds  of  iron  drift-boltn,  at  3.9  cents  per  pound -Hj 

30  conls  of  sialWiRt  70  cents  per  cord ■>{ 

Urivinj!  piles l:i- 

Labor  IVnming  and  moving  stone l.tir<4 

Repairs  on  drodf>ing'Hpparatua 4.944 

Superintendence I,  yOH 

Adverlising . 4.1 

Total II. aw 

Anioont  on  baud  July  1,  Ifll flS.rii;! 

Less  amonut  expended  during  liscnl  year  to  date  of  report ll,2l>.'i 

Amodut  nv.iilable  June  13,  lt'72 3,247 

JJuring  tbe  past  winter  the  north  pier-head  pitched  badly  to  the  nor 
west,  and  needs  releveling.  Otherwise,  excepting  the  old  slab  pit? 
the  harbor  is  in  good  condition. 
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CKAKD  HAVEN,  MICHIGAK. 

L'ndet  the  contract  of  T.  Stewart  Wbitc,  dated  Auj^iist  27, 1870,  about 
480  fi-et  of  reimirs  were  comiileteil,  from  tlie  point  readied  at  the  time  of 
ttie  last  report,  to  the  work  of  1809. 

Tlie  detaileil  cost  of  the  work  was  as  follows : 

-.'>;:ftetKhit«-oal£  piles,  at  15  cenW  per  foot *1,241  2". 

'iJXfi  feet,  liounl-nieaRiire,  pine  timber,  at  S'-i5  per  tlionsand  feet 1,  tj24  90 

'i;CU  feet,  boanl-iueiuure,  oak  timber,  at  ^5  jwr  thonxaud  feet 241  OS 

i^iV.  «>rf*of  ilalM,  at  l^.^perrard 1,989  W 

Driring  piles,  3,641,  at  20  cent*  per  foot 728  20 

TMtfng  away  159  feet  old  work,  at  tl  .75  per  foot 378  25 

fipEDaviDg  16  eords  stone,  at  (3  per  cord 4ti  00 

IiDD  bolls 17  57 

HodinfT  916  bolta,  at  21  cents  per  bolt 22  90 

SapwiDtenilencB ■ - 553  50 

AdvertiwDg 106  37 

TnBsportation 58 

Total  cost 7,051  75 

AmniDt  on  baiid  July  1,  1871 ...  ^,051  75 

.\inaanl  tjipendod  to  June  1,  1«72 7,051  75 

.tir<iaiit  on  hanilJnne  1,  1?72 0,000  00 


Tbeentire  amount  available  having  been  exhausted,  nothing  has  been 
dune  this  season.  The  old  work  is  iu  about  the  same  condition  as  here- 
tofore reported,  with  the  exception  of  the  inner  revetment,  which  is 
rapidly  going  to  pieces. 


B8. 

BLACK  LAKE,  MICHIGAN. 

Sii  huudred  and  forty  feet  of  pile-revetment  were  completed,  320  feet  on 
Mt-h  side  of  the  cut  inward  from  the  ends  of  the  old  piers.  The  super- 
"nwtore  of  IW  feet  of  crib-work,  at  the  inner  end  of  the  south  pier, 
"hirli  was  begau  in  1870,  was  finished,  and  also  the  pierhead  crib 
to  tb«  north  pier.  A  protection  of  piles  was  constructed  around  the 
Dorth  pier-hea<l. 

The  following  is  the  detailed  cost  of  the  whole  work : 

I".-I6  linear  fr«t  vrhit«M>ak  piles,  at  13  cents  per  foot $1,409  98 

l't-<ciibicf«et  pine  timber,  furnished,  framed,  bolted,  and  put  id  place,  at 

:C  emu  per  cubic  foot ],03U  96 

iA'rii  mbie  feet  pine  timber,  bolted  and  put  in  place,  at  10  cents  per  cnbic 

fcrt 145  60 

4'rnbicfe«tpili«  timber,  at  16}  cents  per  cnbic  foot 40  00 

^  linear  Cset  o«k  timber,  4  by  0  inches,  at  21  cents  per  foot IHA  96 

'If.  lioetf  feet  oak  timber,  10  by  13  inches,  at  31  cents  per  foot 283  96 

fofAtt,  board-meBBQre,  pine  plank,  at  (16  per  tboneaud  f«et ■ ■ 7  30 

■"'.n  cords  stone,  at  t9.7S  per  cord 982  11 

3t-ooidsaUbB,at*3.aperoorf 1.  OdO  62 

'.liaponndadrifl-balla,  at  3|  cents  per  pound 366  38 

1-*<Jpoaiida  drift-bolts,  at  3  cents  per  pound 59  40 

Wi  pminda  sere  IT -bolts,  at  H  cents  perponnd 101  <7 

-•1.7<pnQiMlswreir'1>olts,tlt4t  cents  l>crponnd 39  51 

L,,,_,  ■   Cookie 
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iB  icon  a|iiko9|  8  inchca,  at  '>  cents  pec  npike ■ (i  i 

89  pounds  boat-Bpikea,  at  SJ  cents  per  pounil 1 4  fi 

2,09d  oiibic  feet  piae  timber,  framed,  bolted,  aud  put  iu  pla^e,  at  14)  ceuta 

per  foot 3U4  2 

Iron  strapa  for  pier-headB ;WI  t 

Superintendence PH  ' 

AdvoTtieiug '&' 

TronsportatioD 14  ' 

Driving  piiea,  6,189  feet,  at  22  cents  per  foot 1,36K 

Total  cost e,im'. 

Amonot  on  band  Jnly  1,  1871 ftl.lrtS; 

Amount  eipeudud  to  June  I,  187^ 8.1^  ' 

Amonnt  on  band  June  I,  1872 0, 000  ( 

Some  damage  bus  beeo  done  by  the  sea  and  by  ice  to  tbe  head  of  tt 
iiorth  pier,  but  no  expensive  repairs  are  necessary.  In  other  parts  tl 
work  remains  in  good  condition. 


SAUGATUCK,  MICHIGAN. 

Tbe  work  of  protecting  tlie  slab  pier  on  the  south  side  of  the  rivi 
uuder  contract  of  F.  L.  Tebel,  has  proceeded  very  slowly.     But  -Ko  fe 

have  been  finished.  Some  refilling  of  the  old  revetment,  bnilt  in  is; 
was  found  necessary. 

Tbe  following  is  the  detailed  cost  of  tbe  work  ; 

6,342  liaeur  fret  hemlock  piles,  at  8  cents  per  foot S507 

4,3781incarfeet  white-oaK  piles,  at  12  cuntAiier  foot f-sB 

3,668  linear   feet  12   b<r  IS  pine  timber,  furnisbed  framed  and  bolted  in 

place,  at  23  cents  per  linear  foot 'iG* 

405  linear  feet  4  by  9  inches  oak  timber,  furuisbed  framed  and  bolted  iu 

place,  at  32  cents  per  linear  font l^* 

456  linear  feet  10  by  13  inches  oak  timber,  famiabed  framed  and  bolted  in 

place,  at  29  cents  per  linear  fool 132 

105.25  cords  of  stone,  at  ?10  per  cord 1,(62 

31!)  cords  of  slabs,  at  |2.50  per  cord 797 

5,496  ponnds  of  screw-bolts  and  irashei's,  at  4.9  cents  per  pound 'i^ 

11,697  poDOds  of  drift-bolU  and  vasliera,  at  3.9  cents  per  ponnd ..  4.'i6 

Saperintendeuce l.lril 

Advertising 44 

Transportation 61 

Sandrieo  for  bnliding  bolt'Sbed 4 

Sundries  for  dredge 161 

Tug-boiler S.'**" 

I>riviDc390  piles,  at  ^Sench TMi 

Removing  220  cords  of  slabs,  at  §1.25  per  cord 277 


Total 9.1«7 

Amount  ou  band  July  1,1871 $I4.7;« 

Amount  expended  to  June  13, 1fc72 9.9^ 

Amount  available  June  13,  1872 J.rt"^ 

L.,j-,.P:lbyG00glc 
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The  coQtrftctor  lias  commenced  work  again,  and  expects  to  finisii  it  as 
fiir  as  the  shoKr-liue.  Some  refilling  is  necessary,  but  with  this  ex- 
r^litioa  tho  work  is  in  good  condition. 


B  10. 

SOUTH  HAVEN,  MICUIQAN. 

Under  the  contract  of  George  Hannahs,  tbree  cribs,  uO  by  32  feet  in 
plan,  were  sunk,  one  on  the  south  and  two  on  tbe  north  pier.  It  was 
(band  necessary  to  dredge,  and  in  the  month  of  September  tbe  United 
States  tag  and  dredge  were  sent  to  this  harbor.  Owing  to  the  Iitteness 
of  the  season  but  little  work  could  be  done.  The  dredge  was  drawn  out 
at  tbe  barbor  and  repaired  during  the  winter.  The  work  of  dredging 
biiB  again  commenced. 

Tlie  following  is  the  detailed  cost  of  tbe  work : 
IjA^I  cubic  feet  liemlock  timber,  fumiaheil  friimed,  bolted,  and  niit  in 

plKc,  at  29i  contB  per  foot >I,53S  08 

IJtl?  linear  feet  pine  timber,  furnished  framed,  boltsd,  and  put  in  place, 

at  29t  cents  per  foot 53fi  31 

moi9n)rdaof8lcine,at91Ipercard 3,K(9  21 

:B^.1G  ponnds  ilrifl-bolts,  at  3f  cents  per  ponnd 1,235  33 

4.251.42  ponndsacren-bolta,  at  51  cents  per  pound 233  09 

#t  pouada  waahera,  at  41  centa  per  poond 41  09 

r<iO  pounds  acrew-bulla,  at  61  cents  per  pound 35  10 

iSpoanda  woabeia,  at  5  cents  per  pound II  25 

iilvertiaing 52  80 

Straps  for  pier-head 42  05 

Totting  United  Slatea  dredge 275  00 

''nnilrieaand  ivork  on  tuf;  and  repairs  of  dredge 748  20 

Fuel  far  United  Statea  tug 74  00 

Tnnaportation 72  38 

-'^pwnDtendence 1,V23  20 

LaW 2,289  61 

Total  coat IG,  154  75 

Auianat  on  handJuIy  1,  1871 916,47fl  00 

.Vnoniit  expended  to  June  13,  1972 15,154  7.'> 

AmouDr  on  band  Juno  13,  1872 1,321  25 

-V  large  amount  of  stone  was  lost  from  tbe  new  cribs,  and  some  refill- 
ing may  be  necessary.  The  outer  crib  on  the  north  side  lost  so  much 
xtoDe  that  it  was  moved  entirely  out  of  its  position,  and,  finally,  losing 
all  fltone,  it  was  necessary  to  secnre  it  with  chains  for  the  winter.  It 
luu)  not  been  replaced,  and  is  in  bndloudition. 


SAINT  JOSEI'H,  MICHIGAN, 

The  Boath  pier  baa  l)een  extended  41C  feet  by  contractor  R.  A.  ConoUy, 
and  some  crib-work  pat  in,  at  slight  cost,  to  make  good  the  connection 
between  the  south  pier  and  the  shore. 

The  following  is  the  detailed  cost  of  tbe  work : 

l^^t&G  linear  feet  n-hite-oak  piles,  at  14  cents  per  foot ?1, 163  11 

J.6IM  linear  fi-etwbite-oak  pi  lea,  at  IG  cents  per  foot 1,545  60 
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6,157.2  foot,  bonrd-measiire,  oak   timber,  fumisbcd  fraiuetl,  bolted,'  and  pal 

JD  place,  at  J39  per  thousand ?i4(i  I 

59,370  feet,  board-meaanre,  pine  timber,  furoisbed  framed,  bolted,  and  put 

ID  place,  at  ftlt.Gf)  per  thousand l,G;t~  ( 

377.^  linear  feet  ouk  timber,  10  by  Vi  incbcs,  fumiahed  framed,  bolted,  and 

pnt  in  place,  at  45  cents  per  foot lSr>  i 

977.B4  linear  feet  oak  timber,  4  by  ri  incbcs,  fumiabed  framed,  bolted,  and 

pnt  in  place,  at  45  cents  per  foot 12j  i 

3,677^  linear  feet  pine  timber,  12  by  12  inches,  fumiahed  framed,  bolt«d. 

and  pnt  in  place,  at  40  cents  per  foot 1,07H! 

4,399  ponnda  drift. bolts,  at  3.9  cents  per  ponnd ITl  i 

1,085  pounds  drift -liolts,  at  4i  centa  per  ponnd 46 

1,414  pounds  screw-bolts,  at  » J  cents  per  ponnd 12l> 

4,561  pouuda  Bcrevr-bolta,  at  4.9  cents  per  pound 224 

9C0!  cords  slabs,  nt  ^.»3  per  cord 2,718' 

470.56  corda  Blabs,  at  $3.25  per  cord 1,529 

139.87  cords  stone,  at  tl2  per  cord 1,C78 

133{  cords  stone,  at  $10.45  per  cord 1,399'' 

Driving  3,231  linearfeet  piles,  at  22  cents  per  foot 710 

Driving  4,17.1i  linear  feet  piles,  at  2G  centa  per  foot 1,0H& 

Spikea ao 

Sundries  for  repaitsof  pier 115 

Uachinery  for  tug 2,07S 

Advertising 38 

Trangporlation 3 

Labor 44 

,  Suporinteudence 1,7W 

Total  cost 19,ffl8 

Amonnt  on  hand  Jflly  1, 1871 »19,931 

Amonnt  expended  tu  June  13,  1672. 19,626 

AiuouDt  on  band  Jane  13, 1972 30! 

There  is  considerable  refllliDg  uecessary  on  both  the  north  and  GOti 
piers,  and  some  slight  repairs. 


APPENDIX  b. 

EEPOKT  OF  CAPTAIN  S.  M.  MAKSFIELD,  CORPS  OF  ESG 
NEEES,  JUKE  13  TO  30,  1872. 

United  States  Engineee  Office, 

Detroit,  Michigait,  Augvtt  28, 1ST2. 
Genbhal  :  I  have  the  honor  to  submit  the  following  report  of  opei 
tioHS  of  the  work  carried  on  nnder  my  charge  from  the  date  of  tl 
report  of  my  predecessor,  June  10, 1872,  to  June  30, 1872. 
Very  respectfully,  your  obedieut  servant, 

S.  M.  MANSFIELD, 
Captain  of  Engineers,  Brevet  Lieutenant- Colonel,  U,  S.  -1- 

Brigadier-General  A.  A.  Hltuphbeys, 

Chief  of  EngineiTS,  United  IStates  Army. 
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6  1. 

FRANKFORT  HAEIJOR,  MICIIKJAN. 

Aoiouul  iMi  LaiiiIorn[i|>ropriatioiiHi>iirove(lMRrcb  3,1371 ^l  6r> 

ABioDnl  of  appropriation  approved  Juno  10,  1872 10,  OUO  OU 

Amotinl  on  handJnly  1,  1P7-J 10,001  6f> 

Part  of  tliiit  amoant  ivill  be  applied  this  fall  to  a  south  pier-crib  exten- 
iiioaofG5feet,  leaving  the  piers  eveu,  ami  tbe  balance  reserved  until 
sprJDg  for  dredging,  abouid  the  channel  block  up  during  the  winter,  as 
ina,v  lie  expected  from  past  experience.  On  the  accompanjing  tracing  this 
crib  is  shown  in  blue.  Tbe  importance  of  making  a  harbor  of  refuge  for 
the  large  fleet  constantly  paasiug  this  point  has  been  fully  considered 
ID  previoas  reports,  and  needs  do  further  discnssion. 

The  local  interests,  inconsiderable  at  the  time  the  harbor  was  first 
proposed,  bid  fair  to  attain  an  unlooked-for  importance ;  especially  is 
this  the  case  with  the  manufacture  of  lumber  and  iron. 

To  extend  tbe  piers,  as  designed  since  1869,  will  require,  under  future 
appropriations,  a  further  addition  of  264  feet  to  each,  shown  id  red,  and 
rill  cost  the  estimate  of  last  year,  $Q6,000,  less  the  present  appropria- 
tion, $10,000,  or  946,000,  which  can  be  profitably  expended  daring  tbe 
fiscal  year  ending  June  30, 1ST4.  '. 

Statement  of  raatels  entered  and  cleareil  at  Frankfort  Harbor,  Michigan, 
lAowing  the  number  of  resseh,  tonnage,  cretcg,  and  cargoes,  during  the 
gear  1871. 


Vntatitt,  nuniber 113 

Tunnage,   tons IS,  KIO 

CrrWH,   DDmber 701 

"bU,  biubelA 7.H50 

Coin,  buhela 300 

R}e,bo»hel« 14 

Hay,  tODS 144 

float,  barrela *....  1,555 

Kted,  loos 112 

Pi-rk.hsn»l» 159 


Bntter,  firkins 2.5 

Bntter,  poands 10,700 

Eggs,  dozen 400 

Appll^B,  barrelB 9 

Stone,  cords 603 

Coal,  tons 15 

Lime,  barrels 21 

Salt,  barrels 20 

Brick,  tbousaud 103 

Iron  ore,  tons 6,  BB4 

MercbandlM,  iwcki^eti 9K 


^(•Bcts,   niiniber.- 


I'tew*.  unmber 

lAmber,  tboosand  feet..  .. 

Tunber,  tboassnd  feet 

Trlrcraph-poles,  number., 
ifiilroad-tieis  number 


107  :  Fehce-postB,  nmiiber 

2,420     Bark.conls 

679  ;-Wood,  cords 

2,932  I  Iron,  tons 

804  Fisb,  kegs 

250  I  llercIiaudiNP,  tiackages.. 

4,037  . 


MAMSTEG  HARBOR,  MICHIGAN. 

The  north  ftnperstrncture  over  cribs  sunk  lost  fall  by  B.  P.  Thurber 
'an  continned  by  hired  labor,  at  a  cost  of  $1,715.62,  bnt  not  completed 
■lown  to  Jtioe  30, 1872 ;  shown  in  the  accompanying  tracing  in  blue. 
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Amoiiut  on  hand  of  appropriation  approved  Mnrcli  3, 1871 .  $j, 711  H' 

Amouut  of  approprialiou  appro vuil  Juue  ID,  1H7S... 10, 00(1  IX 

12,714  r,: 
Less  aiiioimt  c\peD(led  in  Gacol  year,  ufWr  Jiuio  13,1672 1,715  K 

Amount  on  lian<lJii1j-l,IHT2 10,998  91 

This  amount  will  be  applied,  after  making  necessary  repairs  aod  com 
pleting  north  8ui>crstruGtnre,  to  revetting  COO  feet  of  north-cbanue 
shore ;  sbown  in  bine. 

To  complete  the  inside  work  of  this  harbor,  as  heretofore  desiguecl 
will  require,  under  future  appropriations,  to  be  constructed  280  feet  o 
revetment  to  north  shore,  and  580  feet  to  south  shore ;  the  latt«r,  afte; 
dredging  13,046  cubic  yards  of  esirLh  and  slabs  from  the  point,  ti 
straighten  and  widen  the  chanuel ;  all  shown  in  red. 

The  estimate  for  north  revetment,  last  year,  was  $10.25  per  foot,  oi 
$13,812.50,  of  which,  $10,000  has  been  appropriated.  At  the  same  ran 
the  south  revetment  will  cost  $9,425 ;  the  dredging  will  cost  $6,52:1 
There  will  be  necessary,  therefore,  $19,760,50,  which  can  be  profitabl; 
expended  during  the  fiscal  year  ending  Juuo  30, 1874. 

Statement  of  vesneU  etiiered  and  cleared  at  Manistee  Harbor,  Michiga* 
ghmcituf  tkenumber  of  resnels,  tonnage,  crea:s,and  cargoes,  during  (Si 
year  1871.    " 


VeaselH,  number 

1,383 

Eggs,  dozen 

Apples,  barrels 

1  435 

1,327 

«f,0 

Wood.cords   

Butter,  pouiide 

Vessels,  number 

2,000 
1,2«7 

Crews,  Da  niber 

lO.OeU 
..       165,794 

Apples,  barrels 

Potatoes,  bushels 

2,490 

Fish,  packages 

Maple  sugar,  pounds 

Railroad-ties,  number 

Fence-posts,  numlier 

...        20,000 
3,600 

h  3. 

PEKE  MARQUETTE  HARBOR,  MICHIGAN. 

Amuuut  on  liiiudof  ajipropriatioi)  approved  Mareh  3,  1S71 (I'l: 

Amount  of  appropriation  appi'ovud  Juuo  10,  1872 lO.tWU  H 

Amount  on  hand  July  1,1872 10,000  13 
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This  aiDonnt  \rilt  be  applied  to  wideniDj;  tlie  chaDoel,  by  removiug  a 
part  of  the  old  slnb  pier  from  the  south  side,  and  rerettiug  opposite  the 
portion  removed. 

The  whole  of  this  work  has  beeu  previously  estimated  to  cost  $35,440, 
of  which  910,000  has  been  approi>riated,  leaving;  $125,440  necessary  for 
ils  completion. 

An  examination  of  the  accompanying  tracing  will  show  a  bad  bar 
formed  west  of  the  piers.  An  extension  of  the  piers,  beyond  tbis  bar, 
together  with  dredging  the  channel,  wonld  benefit  very  much  the  ship- 
ping interests,  now  rapidly  developing,  and  likely  to  continue  large. 

To  extend  the  piers  250  feet  each,  to  attain  12  feet  water,  will  require 
ten  50-feet  cribs,  costing  1 4,000  each,  or  140,000.  These  amounts  ($65,440) 
can  be  profitably  expended  duriug  the  fiscal  year  ending  June  30, 1874. 

Statement  of  vessels  entered  and  cleared  at  Pire  Marquette  ffarbor,  Michi- 
gan, showing  the  number  of  vessels,  tonnage,  eretcs,  and  cargoes,  during 
the  year  1S71, 


Vfsseb,  Dumber 

Tin)n4(t«,toae 

CRW8,DUinb«t 

0iti,l)a8hel8 

Cora.bnsbels 

Other graio, (not  epeciQed).. 

TuwIb.  nnmber 

ToDtiage,  tons .. 

Crevs, number •• .. 

Lambcr.  thousand  feet 

Latb,  thousand .... 

i^)litlgleB,  thousand 

I'lrkcts,  thonsand 


423    Hay.tonB 

52,956  I  Flonr,  barrels 

3,6H8  '  Feed.tona 

18,080  I  Meal,  ponude 

8,998  j  Pork. barrels 

16,500  '  Merohnndise,  packages  .. 


Timber, thousand  feet... 
Railroad -ties,  number  . . . 

Wood,  cords 

Sbingle,  cords  ... ...- 

Fish,  naif-barrels 

Fish,  packnf;e8 

Merchaudisv,  packages  .. 


b  4. 

PESTWATER  HARBOR,  MICHIGAK. 

.\maunt  on  hand  of  appropriation  approved  Marob  3,  1871 S.S  82  * 

Amontit  of  appropriation  apprDve<lJunclO,  1872 30,000  0I> 

AnauDton  hand  Jul;  1,  1872 30,003  82 

The  amonnt  asked  for  last  year,  $54,780,  covered  the  removal  of  the 
old  south  slab  pier  and  revetment  of  the  channel-way.  To  this  work, 
the  present  appropriation,  $30,000,  is  about  to  be  applied.  There  will 
be  necessary,  therefore,  to  complete  the  work,  $24,780,  which  can  be 
profitably  expended  dnring  the  fiscal  year  ending  June  30, 1874. 

The  accompanying  sketch  shows  work  under  the  present  appropria- 
tion, in  blue ;  under  future  appropriations,  in  red. 
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Statement  of  vessels  entered  and  eletired  at  Pent  Water  Harbor,  Michiga». 
showing  the  number  of  resseh,  tonnage,  crews,  and  cargoes,  during  (V 
year  1871. 


VpsscK  unmber 312  :  Biittcr,  flrkinii 

Tonuagi-,  toim !ifi,295  ;  Butter,  tub 

Crens,  number 1,631  |  Butter,  pounds 

Oat  a,  bushels :tl,400  j  Kgga,  dozen 

Coni.busbels 10,61)4     Putntoes,  bnsbels 

Hav.toQs 639  I  Stoue.cords 

Flour.baneU 1,1)86  l  Coal,tons 

Feed,  tons 160     Snlt,  barrels 

Pork,  barrelH S22     Brick,  tbonsaDd 

Beef,  barrels 353  |  Hides,  number 

Otlicr  meats,  ton 1  '  Meri^banilisc,  packaijfes  .. 


VcsM'ls,  uuuiber 

ToDnage,  tons 

('rews,  number 

Larobcr, tbousand  feot ... 

I^lb,  tboiiMDd 

8b  iugles,  thousand 

Pickets,  tlioussud 

Telegrapli-poles,  number  . 
Rail  road- ties,  Dumber  .... 

Fence-posts,  number 

Bark, cords  


306  i  Wood,  cords 

34,313  ,  SbiUKle- bolts, cords 

1,605  I  Hoops,  thousand 

10,058     Wooden  bowls,  rack» 

32^  I  Berries,  (not  stated,)  bnsbcls.. 

75,a&7  I  Wheat,  bushels 

6     Flonr,  barrels 

300     Fish,  barrels 

34,695     Fish,  half-barrets 

14,900  I  Fish, packages 

1,970  i  Merchandise,  paekagcs 


WHITE  RIVER  HARBOR,  MICHIGAN. 
The  north  picr-liead  bas  beeu  completed  b;  hired  labor,  iit  a  cost  of 
$172.80. 

Araoaiit  on  liand  of  appropriation  approved  March  3,  lUii $1, 104  ^ 

Amount  of  appropriation  approved  June  10,  Iffi'i 10,000  Ml 

11,104  W 
Less  Huiount  expended  during  llecnl  jear  after  Juue  13,  I'S}^ 47!  ^' 

Amount  on  hnnd  July  1,  1872 10,633  0e 

The  present  appropriation  will  be  entirely  expended  in  bslIastiQg  tbe 
piera  and  dredging  the  work  for  which  it  was  intended.  To  make  the 
j>ier8  complete,  as  originally  designed,  and  as  called  for  iu  1870,  the  sontb 
pier  should  be  extended  136  feet,  e^'en  with  the  north  pier,  at  a  cost  of 
96,040,  which  can  be  profitablv  expended  during  the  fiscal  vcar  ending: 
Jnae  30, 1874. 

Statement  of  veaseh  entered  and  cleared  at  White  Ricer  Harbor,  Michigan, 
allowing  tlie  number  o/ vessels,  tonnage,  crews,  and  cargoes  during  the  jfear 

1871. 


Vessels,  number 631 

Tonnage,  tons CI.  36:) 

Crews,  number 3,361 

WbeaF,  bushels 330 

Oats,  bnshels 38,893 

Cora,  bushels 38,419 

Hay,  tons SM 

Flour,  bnrrela 975 


Pork, barrels 

Beef,  bairels 

Stouo,  cords 

Lime,  barrels 

Salt,  barrels 

Brick,  thousand 

Merchandise,  packages.. 


b,  Google 


BEPORT  OF  THE   CHIEF  OF   EN0ISEEB8. 


VcMeli,  u  umber 

Ton  nago,  tons 

CK«a,Duub«r 

Lnmber.tboasani]  feot ., 

LMb,tlioiuuiud 

Sbinglea,  thoasand 

Pickeh,  thoiuaDil 

timWr, tboDMDtl  feel.. 


ens     KuilioiMl-ticti,  nniDlier 61,600 

01,529  !  Bark.cordB 9,946 

:t. 360  I  Wood. cords 2,236 

44,853  I  SIiingl6-bolts, cords 2,028 

3,:t09  I  Huojw,  tbousand 38 

:{2,340     Hoop-poles,  tlioiisand 1,500 

;t2  !  Potatoes,  Ijushels 450 

TU  '  MerchnmliHe,  pockngen 200 


MirSKEUON  HARIIOK,  MICHIGAN. 

Unless  tlie  work  of  converting  into  pile-piers  that  portion  of  the  old 
.ilab  piers,  shown  in  the  aecompanriug  tracing  in  bine,  proves  more  dif- 
ficalt  than  anticipated,  the  funds  on  band,  July  1, 1872,  $11,688.11,  will 
accomplish  all  that  is  at  present  necessary.  The  harbor  is  in  excellent 
eoudition,  and  no  further  appropriation  is  a.sked  for. 

Statement  of  reMcls  entered  and  cleared  at  Muskegon  Harbor,  Michigan, 
shotting  the  number  of  vessels,  tontiage,  ercics,  atid  cargoes,  during  ibe 
year  1871. 


Vesaebi,  number 

ToDuif^jtonii-. 

Grain,  uumber 

Wheat,  bnsbelH 

0ats,baBbel8 

Cum,  biisbelH 

H»y,  tons 

Batter,  firkius 

Batter,  pounds 

li^gf.  dmen 

VeMeU.  niimbvv 

Tonimg?,  tons 

Lamber,  thousaud  fi^ct  . 

Latb,  thousand 

l4faioglen,  tboiis.tud 


2, 461  I  AppleH,  barrels 

4-22,  SSr>     Potatoes,  buslipU 

18,8H4     Coal,  tons 

9,000  I  Lime,  barrels 

46,  r>25  I  Ilrick,  tbonsnnd 

24,327     PiRiroD.tons 

r>3:i     Ratlrolul-iron,  bars 

11)6  I  LWo  stock,  head 

->,  400     Mercbandlse,  pai'kn"es  . 
2.300  ■ 

2,491  :  StnvuH,  tbousand 

1:MM54  I  Pickets,  thonsand 

19,49S  i  Timber,  thousand  feet. - 
•-'77,843     Hai1ro!id-tie8,  nnmbor.. 

41,752     Bark, cords 

7, 020  !  Wood,  cords  ...   


UR.V.VD  HA\'ES  H.\I{1(0R,  MICHIGAN. 

Amount  on  baud  of  appropriation  approved  March  3,1871 

.tiaouiit  of  appropriation  approved  J  nue  10,  JB72 ¥15, 000  00 

Lms  nnioout  expended  duriug  fiscal  year  after  June  13,  1872 2  75 

Amonntonliaiid  Jnly  l,le72 14,997  a'. 


Under  the  present  appropriation  the  reballasting  and  repairing  of 
tlie  onter  work  proposed  by  my  predecessor.  Major  F.  U.  Fanpihar,  will 
bo  completed,  and  600  teet  of  pile-revetment  built,  (inward  from  the 
work  of  last  season.)    Tlie  latter  is  designed  to  replace  the  existing  revet- 
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meut,  which  is  seriously  damaged.  A  pier-head,  to  cost  87,000 ;  a  iiortl 
pier,  to  coat  $200,000 ;  and  the  repairing  or  replacing  of  the  inner  re 
YCtment  thronghont  its  entire  length,  to  cost  $36,000,  were  recommeiidct 
by  Major  Farquhar,  in  bis  report  for  1S71.  These  recommendatious  an 
renewed.    The  funds  required  to  complete  tliis  harbor  are  as  follows: 

For  a  north  pifir fiOO,  Ini 

For  n  pier-bea<i  crib  on  Iho  soiitli  pier 7,("l 

l-"or  liiiiiiliiDg  tlio  repuiriug  or  repluoing  of  iuner  ruvetmeut 26,  3ii 

Total  aiiionut  rriiuireil Kt3,  :W 

Of  thia,  $100,0(H»  can  be  advantageonsly  expended  during  the  fisc; 
yoar  ending  June  30,  1874. 

On  the  sketch  the  work  to  he  done  with  funds  available  is  shown  i 
blue,  and  all  proposed  worli  in  red. 

Statement  of  resseh  entered  and  cleared  at  Grand  Haven  Harbor,  Mich 
(tan,  shoiring  tite  number  of  Tcsseh,  tonnage,  crocH,  and  cargoes,  durin 
the  year  1371. 


VcsselH,  uuiiibtT 1,124 

ToDiiage,  tons 403,174 

CrewB,  number 12,  aST 

Wbeat,  biiahi-Is 20,101 

Oats,  buBlielB 47, 2!I4 

Com,  bnitbelB :(0,204 

Ryo,  biishclN 4,222 

Barley,  buBbela 15, 074 

Other  graiu,  busbebt 1, 482 

Otlier  grain,  brnrels 418 

Hay,  tons Sl.l 

Hny,  bales «27 

HopM,  bales 3,  OtiS 

i'lour,  barrels iW,  8H8 

F«e(],  tons 4,407 

Meol.  ponnda 272,0()0 

Wool,  bales 3,639 

Pork,  barrels 36, 800 

Jiccf,  tiercem 1, 4 17 

Otbcr  meiits,  tinin 3,  ;i70 

Vessels,  immber 1,123 

Tuunage,  tons 396,  :i9l 

Crews,  number 11.H71 

Lumber,  thousand  fcot Of,  l(i7 

Ijn til,  thousand 1,494 

Shingles,  thousand 20, 316 

Staves,  t ho asanil 1,3U2 

Pickets,  thousand t!9 

Timber,  thouBand  feet 1,  001 

Railroad -ties,  nnmber 24,026 

Bark,  cords 1,846 

Wood,  cordB 4,279 

Hoops,  thouHand 1,321)  I 

Hoop-poleB,  thonsaud 400  . 

Heading,  barrels 445  ' 

Apples,  barrels 32,827  i 

i'eat'hes,  bnshets 12, 000 

Fruit,  (not  H|>ccilied,}  buBhols..  I,4ri4 

Dried  I'niit.  buHhcIs 2,'>l  ' 


Butter,  tirkina 

Bnttur,  tubs 

Butter,  punnds 

EKfiH,  dozen 

Lai-il,  tierces 

Apiiles,  barrels 

Cranberries,  barrels 

Potatoes,  bushels 

Stone,  cords 

Coal,  tons 

Lime,  barrels 

Salt,  barrels 

Brick,  thousand 

Pig-iron,  tons 

Kailroad-iron,  bars 

liuilroad-iron,  tons 

Live  stock,  head 

Hides,  nnmber 

tlerchnudise,  packages  . , 


Strawberries,  bushels 

Wheat,  bushels 

Grain,  (not  specified,)  bushels  . 

Flour,  barrels  ... ... 

Potatoes,  bushels 

Plastor-roek,  tons 

Plaster-rock,  ground,  barrels  . . 

Stucco,  barrels 

Salt,  barrels.- 

Railroad-iron,  t«ns.. 

Railroad-Iron,  bars... 

Fish ,  barrels 

Fish,  boxea 

Fish,  half-barrels  .-. 

FisU,  packages ,. 

Merchandise,  packages 

Live  stock,  head 
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b  8. 

BLACK  LAKE  HARBOR.  MICHIGAX. 

Aniuiint  un  liuniliir  npproptiotion  o|iprovp.(l  March  3,  lt^7t 

Amonnt  of  Bppii>|iriniioii  approved  Juuo  10,  ld72 §10,000 

.IniMBtonbandJaly  1,  Itrra 10,000 

Darinj;  tlie  present  season  tlic  cliaDiiel  will  be  dredged  out  by  the 
TDited  States  dredge,  and  400  feet  more  of  the  revetment  of  the  cut 
liuisbed.  After  this  is  done  only  about  450  feer  of  revetment  are  reiiuisite 
to  complete  the  improvement,  at  least  for  the  present. 

The  estimate  furnished  by  my  predecessor  in  the  report  of  1871,  for 
lliis  work,  is  deemed  insafflcient.  Noallowanco  was  made  for  dredging, 
since  tbnud  imperative. 

The  current  from  Black  Lake  is  so  sluggish  that  the  use  of  »  dredge 
from  time  to  time  will  be  indispensable.  ISo  further  extension  of  the 
l>ier3  is  immediately  necessary,  1  would  recommend  the  following 
u|ipro[)natious : 

T'lnimplftetlieTevetmrntof  tlie  cut 87,000 

for  <tredgiijg  ami  coiitiugruclcH Q,  000 

T«.tnl. 12,000 

All  of  this  t^an  be  advantsigcously  expended  during  the  fiscal  year 
emiiug  June  30, 1874. 

!<latemeiit  of  resseh  entered  and  cleared  at  Black  Lake  Harbor,  MichigaH, 
ihoiring  the  number  of  vessels,  tonnatje,  erewK,  and  eartjoea,  during  the 
yrarl871. 


Vi-smIb.  uiimlwr 

Tonnage,  tonn ., 

rrpwu.  nnnibiT 

Ua(«,  bnsbetH 

Ciini,  batiivlN 

lIST.tODlt 

Hsy,  bultTH 

Vi«*|»,  DiintlHT 

T<IDU>gp,  tODB 

CrewB,  DUDiber ., 

I-nmber,  Ibouitalid  ff«t 
■MiiDgW,  ihoniiuid — 

Mirca,  tboDsund 

Kailroad-tics,  nnuiber . 

tUrk.  cor<lH 

Wimd,  cordti.. 


Meal,  pouuils .. 

Coal,  tons 

Lime,  baneln.. 
Salt,  barrels... 


2S0  I  Wooden  bowls,  racks 

ir>,&14  i  Headiut;.  barrcla 

1,190     Apples,  buHhels 

2,  tew  ]  Barky,  linsbels 

(WB     Flonr,  barrels 

2,;«5tf  j  Polatoes,  bUBheln 

02, 0'lO  Plastvnnx-hair,  poundx  . 
•i,h'i^  1  MerrbaiiiliHe,  packages.. 
<,17(J  '  Leather,  i>ouii<1h 


SAUOATLCK  HARBOR,  MICHIGAN. 

Tlic  work  of  revetting  with  piles  the  south  slab  pier  has  been  eou- 
tinoed  under  the  contract  with  F,  L.  Tebel,  at  an  expenditure  of 
W'iVIK;,  itemize<r as  follows: 
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For  24  liiivar  fuet  tO  liy  13  inches  oak  tinibor,  furnighed  and  used,  at  29 
For  I,001|  liiirnr  feet  wbite'Oak  piles,  funiiabed  and  used,  at  12  cents  per 

foot lao 

For  l.KII  linear  feet  hemlock  piles,  furnished  and  used,  at  H  iwatB  per  foot..        IW 

For  112  piles  ilriroii,  at  ja  per  pile 224 

SupeiiutendeDre - 120 

Tolal SSt 

But  not  completed   down  to  June  3(>,  1872,  as  sbowii  in   tlie  accoi 
panying  traciug. 

Amount  uii  band  nf  appropriation  approved  March  3,  1671 $4,ri')^ 

.\uioniit  (if  appropriation  approved  Jnue  It],  1872 , IS, 000 

19,  SW 
Less  aiuouut  f7:i>ended  in  GNcnl  yonr  after  Jnne  l:t,  1812 625 

Amount  on  hand  July  1,  1872 '.       19.iai 

AVitb  fuDiU  itvnilabic  the  prot«etioii  of  ttie  slab  pier  on  tbe  sontU  ei 
will  be  completed.  Thi8  work  bas  been  found  much  more  expensi 
than  was  at  first  supposed,  and,  owing  to  this  fact,  nothing  bus  be 
done  on  the  north  side. 

I  would  renew  the  recommendations  (see  report  of  Chief  of  Eoginee 
1871)  for  a  north  pier  and  revetment,  to  cost  $50,300.!»8.  Of  this  si 
$25,000  could  be  advnutageonsly  expended  dnriug  the  fiscal  vearendi 
June  30,  1874. 

Statement  of  resseh  entered  and  cleared  at  Saugatuck  Harbor,  .l/«ftiflc 
shoeing  the  number  of  resxelit,  tonnage,  cretrs,  and  cargocn.  during  \ 
year  1S71. 


Vessclit,  uiiinbui' ■ •>5'5 

Tonnage,  tons 71,G:)tl 

Crows,  uuniber 3,897 

Grain,  (not H|)ecilkd,)  busbcls. ..  12,970 

Hay.toUH 105 

Hay,  bales ''i 

Flonr,  barrels -f'H 

Fecil,  touH 20 

Pork,  barrelB 1 1 H 

VcBsein,  miuibei' 571 

Tounage,ton8 72,  OSU 

Crews,  number :!,440 

Lninber,  thousand  feet 27, 495 

Lath,  tbuusand 1,71s 

SUipgles,  thousand 24,696 

Staves,  tliuusand 740 

Pickets,  number 365 

Uailroail-lies,  unuibur ;I7,759 

Bark,  cords WW 


Coal,  tons 

Linio,  barn^Is 

Solt,  barrels 

Brick,  thousand 

PiK-iroii.  ton, 

Railroad-iron,  bars 

Hides,  nnmbor 

Mcrcbmidiso,  parkngL's 

Wood,  conls 

Headinf;s,  barrels 

Apples,  bushols 

Burries.  (nut  specilied,)  bunhels. 

Flour,  barrels 

PI  astcriuK-h  air,  pounds 

Fisb.  packages 

Mcrcbundise,  packages . . 

Leather,  pou  lids 
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b   10. 

SOUTH  HAVEN  HAKBOH,  MICHIGAN. 

The  nork  of  dredfpng  this  harbor  by  hired  labor,  id  coniiectiou  with' 
tbe  United  States  dredge,  haabeen  coDtinacd,  ata  costof  $1,4~>1.70,  and 
neiirly  completed. 

Amounl  on  band  of  appropTiution  approreil  March  3,  1H7I $l,3St  'ib 

Imiinutof  spproprinlioDapprovnlJmielO,  1HT2 12,000  01) 

i:!,3ai  25 
[a~vi  amoQiiI  cKpcDdeil  in  iiscal  yenr  nlli-T  Jiiiir  l:),  1872 1,451  70 

Amonnt  on  lisnd  July  li:»72 11,86955 

It  is  pioposed  to  replace  a  crib  that  was  removed  from  the  iiorth  pier 
■Inring  the  niiiter,  and  to  build  and  8iuk  oue  other  in  cxt«iiaion  of  the 
>ame  pier. 

The  recoiDDiendntioiis  made  iii  the  report  of  the  Chief  of  Engineer^ 
fur  1371,  by  Major  Farqiibar,  for  dredgiug  and  removing  slab  pier,  to 
rost  $32,t)0U,  acd  for  a  revetmeDt,  to  cost  $12,138.33,  are  reQe«red. 

An  extensioD  of  400  feet  to  each  pier  was  formerly  recommended.  (See 
report  of  Chief  of  Engineers  for  1860  and  for  187U.} 

After  the  work  now  laid  out  is  finished,  there  will  remain,  of  this,  300 
feet  for  the  south  and  250  feet  for  the  north  pier.  The  work  should  be 
i-arried  ont  for  these  distances,  at  least,  to  prevent  the  formation  of  a 
rery  tronblesome  outer  bar  every  fall.  Fifty-flve  thousand  dollars  is 
Decesaary  to  do  this.  The  increase  over  and  above  the  former  estimate 
(954,000  for  800  feet)  is  due  to  the  fact  that  larger  and  more  expensive 
i^ribs  are  now  used  at  this  ]>oint. 

The  dredging  done  at  this  harbor  during  the  present  year  will  not 
materially  change  the  original  estimate,  because  all  work  of  this  descrip- 
tion can  secure  but  a  temporary  advantage  until  the  channel-way  is 
widened. 

To  complete  this  harbor  there  will  be  needed  the  following : 

Kor  pier-ext«m>ioii 4^000  00 

iorihrdKiDg,  sndiemovincBUlM 32,000  00- 

I'm  hoiWinn  revelmelit 12,138  33 

ToIbI 99,138  33 

Fifty  thousand  dollars  cau  be  advantageously  expended  during  the 
fiscal  year  endiug  June  30,  1874. 

itiitemmt  vf  result  eHtered  and  ciear&l  at  South  Baten  Harbor,  Mtckitjan, 
'hoiriug  the  Hvmber  of  resitetit,  tonnage,  cretes,  and  cargoes,  during  the 
•mtr  1H7I. 


'•McU.  Dunibvr 11^     PotutucH.  liaiTol» •         30 

T»i.iu|;p,  tMM :a,SI):i  !  8lonB,cor(la 239 

'  '■■■•,  uuQilWT 1,468  !  Coal,  tons 21 

1^ Inu,  btulwla lao     Snlt,  barrels 245 

"u*  bfutwb aoo  I  Brick,  tbonsand 4.0-JO 

'■«».  boJielB a.aOO  i  Plg-iron,  tons 5H 

Hjv.intM 26  '  Murcbandise,  pnckagos 1,100 

fV-ir.Uneli SSO  ■ 

^^  ,M..dbyGoogle 
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ToiiDage,  loDB 23,610 

CrewH,  uutobet 

Lumber,  thouNiod  fuet 

Lath,  thonaitDd 

Staves,  thousaod 

Timber,  tbouraiid  fuet 


Railroad-tiea,  uuDiber. . . 

Bnrk, cords 

Wood,  conlB 

Shiugle-bolls,  cords 

Apples,  bnslieU 

Pracbes,  biisbcls 

MerchandiBe,  packages.. 


b  11. 

SAINT  JOSEPH  HARBOR,  MICHIGAN. 

Repairs  have  been  put  upon  the  DortU  pier,  at  a  cost  of  9113^;>,  ^ 
Superiateudcnce %\3i. 


IJWgbt i 

Total Ii; 

and  are  still  going  on. 

Amonot  on  band,  of  appropriatiou  aiiprovcd  MarcbS,  1671 t^ 

Amount  of  appiopriutioD  npprovi'd  Juuo  10,  1872 3,W)i 

3.3ft 


Lrsn  amount  expeiidul  in  UtcsH  yvat  after  June  13,  ld72  . 
Amonnt  on  bnud  Jnlj-  1,  1872 


This  money  will  be  expended  this  year  in  repairs  and  fllliagwitlisti 
l)oth  north  and  south  piers. 

No  further  improvement  is  deemed  neceasaiy  to  meet  all  dcmiiud! 
commerce  at  this  point. 

No  appropriation  is  asked. 

Statement  of  veaaeU  entered  and  cleared  at  Saint  Joseph  Harbor,  JIficJij 
showing  the  number  of  vesseU,  tonnage,  creica,  awt  cargoes,  during 
year  1871. 


Vessels,  number 

Tonnage,  Ions 

Crews,  number 

Wbeat,  bnsbels 

Groin,  (not  specified,)  bnahels  .. 
Flour,  barrels 

VfBscIs,  number 

Tonnage,  tons 

Cren  a,' number 

Lnmber,  tbonsand  feot 

Sbingles,  tlionsHnd 

Staves,  thousand 

ICail  road -ties,  number 

Hark,  cords 

Wooil,  cords 


Stone,  oords 

Coal,  tons 

Lime,  barrels 

Salt,  barrels 

Merchandise,  packtiges.. 


5^670 


Apples,  bushels.. . 
Peaches,  bushels.. 
Grapes,  busbols.. 


Fniit,  (not  specified,}  bushola. .. 

lOD     StrawUerrics,  bnsbols 

40     Berries,  (not  specified,)  bnsliels. 

2,550  I  Flour, barrels 

370  '  Fisb,  barrels 

2,022  '  Merchandise,  packages 


kGoo^^lc 
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APPENDIX  C. 

ANNUAL  iREPOET  OF  MA.TOK  O.  M.  POE,  CORPS   OF  ENGI- 
NEERS, FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1872. 

United  States  Engineer  Office, 

Detroit,  Auifust  29, 1872. 
Genebal:  I  have  ttie  liouor  to  transmit  herewitli  luy  annual  reports 
relating  to  the  works  of  river  and  barbor  improvements,  &c.,  under  my 
charge,  for  the  fiscal  year  ending  June  30,  1872. 
Verj-  reapectfully,  your  obedient  servant, 

O.  M.  POE, 
Major  o/Enffineers,  Brevet  Brigadier- General,  V.  8.  A\ 
Brigadier-General  A.  A.  Hoiphreys, 

Chief  of  Engineers,  United  States  Armtf. 


8AIKT  MARY'S  FALLS  CANAL. 

Since  the  close  of  the  Inst  fiscal  year  further  action  has  been  taken  for 
ibe  acquirement  of  the  additional  lauds  necessary  for  the  enlargement 
»f  the  Cflual ;  and,  to  render  the  subject  complete,  a  detailed  history  of 
this  action  is  given,  as  follotvs : 

The  governor  of  Michigan,  under  date  of  August  12,  1871,  wiis  re- 
•laested  to  furnish  information  concerning  the  progress  made  in  acquir- 
ing title  to  the  lands  referred  to,  and,  under  date  of  August  15,  be  fur- 
oisbed  the  information  called  for.  He  stated  that  e£forts  were  made  by 
ihe  board  of  control  in  1870  for  the  purchase  of  such  lands  as  they 
iWmed  likely  to  be  wanted  for  canal  purposes.  These  being  unsuccess- 
fQl,  renewed  efforts  had  been  made  during  the  season  of  1871,  bat  also 
Titboot  success.  He  further  stated  that  the  legislature  of  1871  antbor- 
ized  the  governor  to  appoint  a  commission  to  determine  the  value  and 
condemn  the  lands  which  might  be  required,  but  that,  doubts  having 
ari«en  as  to  the  constitntionality  of  some  of  the  important  provisions  of 
tbe  act,  it  was  submitted  to  some  of  the  most  able  and  reliable  lawyers, 
tbe  result  of  which  was  to  lead  him  to  defer  action  for  condemning  the 
luids  until  tbe  act  ooald  be  amended  in  some  of  its  features,  which  could 
I>n>bably  be  accomplished  during  the  following  winter.  That  in  tbe 
mean  time  all  proper  efforts  would  bo  continued  for  tbe  purchase  of  the 
laoda. 

The  aneiHlaMit  of  the  act  referred  to,  however,  was  never  effected  by 
the  legulatnre,  for  tbe  reason,  as  I  understand,  that  tbe  act  iu  question 
'as  adjudged  unconstitutional,  and  that  tbe  legislature  had  no  power 
l«  M  amemi  it  as  to  provide  for  vesting  title  in  the  United  States  to  the 
lands  teqoired  in  the  manner  indicated.  This,  therefore,  terminated  all 
'forts  iu  that  direction  to  accomplish  the  desired  result. 

Under  datu  of  August  22, 1871, 1  transmitted  to  the  Chief  of  Engi- 
Beors  a  tracing  of  a  plat  showing  the  Government  land  on  the  south  side 
•it  Ibe  State-canal  grant,  with  subdiviinions  and  names  of  claimants; 
alw,  a  tracing,  on  a  smaller  scale,  showing  the  relation  of  these  claims 
t«  the  canal  enlargement,  as  well  as  the  history  of  each  claim  so  far  as 
I  had  been  able  to  obtain  it.    Tbe  location  of  this  laud  is  in  section  0, 
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il  ]  townebip  47  north,  ranRe  1  east,  being  a  portiou  of  a  tract  granted  I 

^ii|  j  tlie  Indiana  as  a  reservation,  and  snbHe()uent!y  .yieldeil  by  them  to  it 

I  !,'  I  United  States.    A  complete  bistor.v  of  tbese  tmusfers  eould  not  I 

j     ;  given.     A  clause  in  the  trejity  with  the  Oltawa  and  Chippewa  IndiRD 

!'  dated  Jnly  31, 1855,  indicates  that  the  right  of  fishing  and  eneampmei 

(on  lands  presumed  to  include  those  shown  on  the  tracing)  was  seciirt 
I  to  the  Chippewas  of  Sanlt  Ste.  Marie  liy  the  treaty  of  June  IC,  182 

1  Reference  to  this  made  in  article  3  of  the  treaty  first  mentioned  iuc 

cates  that  the  right  was  not  yielded  by  the  Indians  at  that  time ;  hot 
'  was  informed  that  it  Wiis  yielded  soon  after,  by  a  special  treaty  wil 

the  bnnd  at  Sanlt  Sic.  Marie,  by  which  the  United  States  assumed  e 
tire  control  of  the  whole  tract  at  the  lapids,  except  a  small  island  in  tl 
river.  .  The  right  ef  way  through  this  tract  ■was  granted  by  the  Unit* 
i  States  to  the  State  of  Hifiehigan  for  the  purpose  of  making  a  caui 

the  grant  including  an  area  200  feet  in  width  on  each  side  of  the  ceut 
line  of  the  canal,  a  total  width  of  400  feet. 

Scon  after  the  settlement  of  the  Indian  claims  (in  IS.I.'i  or  185fi)  dilft 

I  ent  parties  "pqualted"  upon  various  portions  of  the  laud  on  the  son 

II  I  side  of  the  "cHiinl  grant,"  either  building  and  living  upon  their  clniii: 
'  I                    or  fencing  and  cultivating  them.    The  claims  referred  to  are  six  in  niii 

[  ber.    ^o  tases  were  ever  paid  on  any  of  this  land.     Having  lieen  eo 

f  I  sidered  Government  land,  it  was  never  assessed. 

I  recommended  the  retention  of  all  the  lots  except  the  one  claimed ) 

Carleton  &  Bernier,  and  snbniittcd,  for  instructions,  the  question 

.  .  I  j  entering  upon  the  lands  and  dispossessing  the  claimants. 

'M.  j  The  above  being  piibmitted  to  the  Judge-Advocate-General  fori 

I  :  opinion  as  to  the  authority  of  the  United  States  to  take  possession 

land  claimed  by  aquatters,  he  expressed  the  opinion  that,  if  thon; 

,|   I  proper,  they  might  be  legally  dispossessed,  and  gave  the  course  usual 

,   I  pursued  in  such  cases.    The  Secretary  of  War,  therefore,  requested  l 

Attorney -General  to  call  upon  the  proper  United  States  marshal  to  ej( 

,^ij<  :  all  the  squatters. 

'l  ,  The  deputy  United  States  marshal  was  at  the  canal  dnring  the  latt 

I  week  of  September,  1871,  for  the  purpose  indicated,  and  arrange<l  t 

matter  so  that  the  occupants  were  to  vacate  their  claims  whenever  call 

upon  to  do  80.     He  transfered  his  authority  in  the  premises  to  Mr. , 

"  P.  Heichhold,  who  was  to  act  whenever  called  upon. 

'fl  The  lands  belonging  to  Individuals,  and  also  required  in  the  enlai^ 

ment,  were  made  the  subject  of  a  separate  report  to  the  Chief  of  Eii| 

eers  on  the  22d  of  Aiignst,  1871,    This  report  contained  a  history  of  t 

I  progress  made  in  acquiring  title  from  its  inception  to  the  date  of  t 

I      I  report,  and  showed  that  the  attempts  made  were  failures,  as  appears  i 

1  letter,  before  referred  t«,  fh>m  the  governor  of  Michigan.    It  also  cf 

It  tained  a  request  for  instructions  as  to  the  application  or  expenditnre 

I       •  the  $250,000  appropriated  March  3, 1871 ;  whether  the  same  should 

:  retained  entire,  until  a  further  appropriation  be  made,  and  then  t 

'  whole  applied  to  the  construction  of  the  new  locks,  or  whether  no  mm 

of  it  as  could  be  expended  in  erdarging  the  prism  during  the  winter 

■  devoted  to  such  purpose ;  and  if  the  latter  should  be  deemed  l>ef 

that  it  would  be  necessarj-  to  make  a  new  contract,  and  the  queatii 

was  presented  whether  it  should  bedoueafteradvertisingorby  arroiip 

ment  with  the  contnictors  at  the  prices  of  their  existing  contract.    Tli 

latter  was  recommended,  in  view  of  the  great  annoyance  and  jraRsili 

detriment  to  the  work  which  would  aiise  from  having  two  sets  of  en 

tractors  at  the  same  time  eng-aged  upon  the  same  work  and  at  differe 

rates. 
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It  tras  decided,  however,  by  the  Chief  of  Engineers,  in  ii  coninuiDica- 
tion  dated  Aiign8ti!6, 1871,  that  the  appropriation  referred  to  should 
be  apphed  as  soon  aa  practic»ble  to  the  construution  of  the  prism  of  the 
canal,  but  that  proposals  for  such  additional  work  should  be  iuvited  in 
the  usual  manner. 

The  Chief  of  Engineers,  under  date  of  October  2, 1871,  requested  an 
estimate  of  the  probable  rnnount  required  to  re-imburae  the  Stsite  of 
Michigan  for  sums  expended  in  acquiring  lan<l  from  private  intlividiiala 
for  modififiatiou  of  the  canal,  or  for  acquisition  of  the  land  by  the  United 
Slates  under  a  condemnation  act.  In  reply  to  request  of  October  4, 
1871,  lor  such  in  formation,  the  governor  of  Michigan,  in  a  letter  dated 
Deoeniber  1,  informed  me  that  the  aggregate  ninonnt  asked  tbr  the 
additional  lands  was  $14,000.  This  information  was  contmuuicated  to 
tlie  Chief  of  Engineers  on  the  follon-iiig  dny,  with  the  statement  that 
to  Rc<iuire  the  lands  we  were  driven  to  one  of  three  measures: 

let.  To  purchase  the  land  from  the  owners  at  any  price  they  might 
we  pro|>er  to  ask. 

'-'d.  The  enactment  by  Congress  of  a  law  conferring  upon  the  proper 
authorities  of  the  United  States  tbe  right  iiud  power  to  seize  and  con- 
demn the  liind  needed. 

.Id.  The  enactment  by  Congress  of  ii  law  authorizing  the  exi>enditnre 
of  a  portion  of  tlie  appropriation  npoii  lands  belonging  to  the  State  of 
Mi<:higan,  iu  which  case  tho  State  could  soiite  the  lands,  condemn  them, 
and  acquire  title. 

Of  these  three,  the  second  was  strongly  recommended. 

The  act  of  Congress  approved  Jniio  10,  187^,  appropriated  $300,000 
for  tlie  work,  with  a  proviso  that  $15,000  of  that  sum  might  be  expended 
in  securing  the  desired  right  of  way  over  the  grounds  belonging  to  pri- 
vate iKirties  at  the  east  end  of  the  canal.  Upon  being  informed  of  this, 
1  at  once  took  measures  to  ascertain  the  price  at  which  each  individual 
owner  was  wUling  to  sell  tbe  portions  of  the  lots  required.  Proposals 
have  been  received  accordingly,  and  Indicate  that  the  owners  adhere  to 
the  prices  previously  named  to  the  State  authorities,  which,  in  the  aggre- 
gate, reach  the  sum  of  $14,00U.  This  sum  is  largely  io  excess  of  the 
n-al  value  of  the  property,  but  it  is  not  at  all  likely  that  tho  demands 
of  tbe  owners  will  ever  be  diminished. 

Ui>on  the  basis  that  only  the  immediate  water- fi'out  of  all  tbe  claims 
be  purchased,  io  addition  to  the  amount  of  claim,  seventy-eight  origi- 
Q8lly-])ropose(]  oflers  from  the  owners  were  also  obtained,  the  total 
amount  of  which  is  $7,050. 

TheM  two  propositions  were  submitted  to  the  Chief  of  Engineers  on 
the  22d  of  July,  1872,  with  request  for  authority  to  accept  one  of  them, 
and  with  the  remark  that  I  considered  the  Urst  one  unobjectionable  aud 
desirable ;  but  that  tbe  second  was  subject  to  tbe  objection  that  it 
would  leave  the  owners  all  their  right  and  title  up  to  the  channel-bank 
as  it  would  be  after  the  dredging  proposed  to  be  done,  in  which  case 
they  might  permit  vessels  to  obstruct  the  entrance  to  tbe  new  lock, 
thou^  I  thought  it  would  subserve  all  necessary  purposes. 

The  titles  being  considerably  involved,  I,  at  the  same  time,  requested 
that  application  be  made  to  the  Attorney- General  of  the  United  States 
to  instruct  the  district-attorney  to  have  the  title-papers  ^nt  into  proper 
shape. 

Under  date  of  July  30,  the  Chief  of  Engineers  instructed  me  to  enter 
into  negotiations  for  the  purchase  of  tbe  additional  lands,  with  the  per- 
wns  named,  in  tbe  first  |>roposition  referred  to ;  and  stated  that  appli- 
cation wonhl  be  made  for  instructions  to  the  United  States  attorney  for 
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Micfaigan  to  assist  me  in  prcpnriuf;  the  title-papers,  and  in  sacb  oth< 
duties  coQtiectcd  witb  tlie  pui-cliase  as  might  seem  necessary. 

The  distrJet-attoi'Dey  huviDg  received  the  requisite  instruetioiis  in  tl 
premises,  the  matter  is  now  in  Lis  liauds;  and  it  is  hoped  that  tl 
preparatiou  of  the  transfer-paiiers  will  be  pushed  forward  an  ]>roiiipt 
as  practicable. 

Ah  autborized,  an  advertisement  was  pnblished  inviting  proposals  f 
continning  the  enlargement  of  the  canal  and  bnilding  a  revetmeaC  ■ 
timber  and  ballast- stone,  under  the  appropriation  of  $250,000,  approvt 
March  3,  1871. 

The  proposals  were  o[>ened  on  the  lOtb  of  October,  and  were  aa  U 
lows: 
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On  tbe  following  day  the  abstract  was  transmitted  to  the  Chief 
Engineers,  showing  that  the  bids  of  Barker  and  Williams,  (one  for  tl 
completion  of  the  contract  l>y  September  1,  IS72,  and  the  other  fortl 
completion  of  the  eoutnict  by  July  1,  1S73,)  based  upon  approximate  ( 
timates  of  quantities,  were  each  lower  than  the  offer  of  any  other  bi 
der,  and  the  second  considerably  lower  than  the  first. 

The  Chief  of  Engineers,  October  27, 1K71,  Authorized  the  accentaoi 
of  the  second  proposal  referred  to,  i.  e.,  for  the  completion  of  thl  co 
tract  by  July  1, 1S73,  and  the  articles  of  agreement  were  ejitered  iff 
accordingly. 

The  go\'erndl'  of  Michigan,  president  of  the  St-ate  board  of  contrc 
under  date  of  August  30,  1871,  gave  notice  that,  for  the  piiqiODe  • 
repair  and  improvement,  the  canal  would  be  closed  at  13  m.  ou  the 251 
of  November,  1871,  Ut  remain  closed  nntil  the  1st  day  of  May,  1S72. 

February  20, 1872,  I  informed  the  governor  that  tbo  first  order  of  tt 
board  of  control  fixed  the  dates  as  above  stated,  and  that  BQbBeqneiitl 
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the  date  of  closiug  vaa  fixed  at  the  1st  of  December,  but  tlie  date  of 
opening  was  not  chaiige<];  tbat  tbe  residt  of  tliis  exteasioii  of  seven 
(lays  the  previoQs  fait  was  exactly  what  was  feared,  aamely,  the  hard- 
freezing  weather  came  on,  and,  owing;  to  the  low  temperatare,  the  con- 
tractors were  seriously  interfered  with.  In  view  of  this  fact,  I  stated 
that  it  seemed  but  simple  justice  to  the  contractors  to  fix  the  20th  of 
Mayas  the  date  of  opening;  but  as  the  commerce  of  Lake  Superior 
wonld  be  seriously  incommoded  by  such  an  extension,  I  suggested  instead 
tbereof,  as  a  partial  reparation,  that  the  10th  of  May  be  named  as  the 
day  of  opening.    This  date  was  therefore  specified. 

Ad  application  having  been  received  from  tbe  contractors  for  tbe  ex- 
teosion  of  tbeir  contracts  of  October  20,  1870,  and  February  9, 1871,  to 
the  Ist  of  July,  1873,  it  was  forwarded  to  the  Chief  of  Engineers 
Febmary  21, 1872,  with  a  statement  of  the  condition  of  the  work  and 
the  reasons  leading  to  a  recommendation  that  the  extension  asked  for 
be  granted.  The  extension  was  granted,  but  with  the  understanding 
that  the  contractors  furnish  additional  security  for  the  performance  of 
the  work,  and  tbat  the  clause  contained  in  the  new  form  of  contracts, 
aad  embraced  in  their  contract  of  December  7, 1871,  in  relation  to  foilure 
to  commence  and  prosecute  tbe  work  faithfully,  &c.,  be  inserted  in  the 
contracts;  that  should  the  contractors  decline  to  accede  to  these  terms, 
aod  the  contracts  should  at  the  periods  specified  for  tbeir  compTetioD, 
viz,  May  1,  1872,  and  July  1,  1872,  (the  contract  of  October  20, 1870, 
having  been  extended  to  the  latter  period,)  be  unfulfilled,  to  declare  tbe 
retained  percentage  forfeited  to  the  United  States,  and  proceed  to  exe- 
cote  tbe  work  by  biriog  labor  and  purchasing  material  in  open  market, 
unless  it  would  be  more  advantageous  to  re-advertise  for  proposals. 
Tbe  contracts  were  extended  to  July  1, 1873,  as  aathorized,  and  the 
additional  articles  of  agreement,  with  the  required  bonds,  were  execntect 
<Hi  the  15th  of  April,  1872. 

Immediately  upon  the  receipt  of  the  authority  granting  this  exten- 
sion I  directed  that  the  work  upon  the  new  gnard-gates  be  prosecuted 
with  the  greatest  vigor;  that  they  must  be  rebuilt  in  the  new  position, 
and  that  tbe  construction  of  the  outer  dam  (at  section  30,  west)  would 
he  dispensed  with  for  tbe  winter. 

On  tbe  18th  of  June  last  I  reported  that  Barker,  Williams  &  Bangs 
had  performed  their  contract  under  the  appropriation  approved  July  11, 
1S70,  and  that  tbe  retained  percentage  hud  been  paid  them  and  the 
contract  closed ;  nnd  tbat  the  guard-lock  had  been  removed,  rebuilt, 
and  paid  for. 

Seeing  tbat  no  efficient  steps  had  been  taken  to  put  in  so  much  of  the 
cflfier-dani  requireil  for  tbe  work  of  next  winter  as  is  comprised  in  the 
wings  and  through  the  piers  to  the  channel  on  each  side  of  the  canal,  I 
reminded  the  contractors,  under  date  of  June  li),  1872,  of  tbeir  failure 
in  this  resiiect  last  year,  and  gave  them  warning  that  any  omission  would 
not  again  be  overlooked  under  any  circiimatanees,  and  expressed  a 
desire  that  they  would  take  tbe  matter  in  hand  -within  thirty  days  and 
jiroBeAute  to  completion  the  work  of  putting  in  the  wings  of  tbe  coffer- 
dam on  both  sides  of  tbe  canal,  extending  each  wing  from  tbe  natural 
shore  along  tbe  bock  side  of  each  pier  to  the  proper  point  on  each,  and 
(hen  through  tbe  cbanuel. 

The  progress  of  tbe  work  during  the  year  was  very  slow,  delays 
arising  at  almost  every  stage.  Some  of  this  was  due  to  the  fault  of  the 
coatntctom,  though  they  operated  at  times  under  tbe  most  trying  diffi- 
culties. Tbe  extreme  severity  of  tbe  winter,  when  tbe  most  important 
work  could  only  be  carried  on,  retarded  the  progress  of  the  work  and 
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placed  tbe  contractors  in  an  embarrassinK  condition.  The  difficulty  i 
keeping  tlie  force  employed  np  to  the  reqniaite  standard  for  the  ripi 
oas  prosecntion  of  operations  added  to  tbe  canse  of  delay ;  yet  it 
believed  that  this  difficulty  could  have  been  ameliorated  to  a  certa 
extent  by  the  contractors  l>y  a  judicious  tine  of  action  in  the  emplo 
ment  and  payment  of  the  men.  The  isolated  region,  however,  to  whii 
many  men  are  reluctant  to  go,  furnishes  some  excuse  for  the  low  stau 
ard  of  the  force  during  the  year. 

Operations  during  July,  August,  and  September,  1871,  coimisteil  on 
in  receiving  timber  to  be  used  iu  the  revetment.  The  bill  of  timli 
furnished  the  contractors  embraced  113,000  cubic  feet,  which  they  su 
let  to  parties  on  tbe  river  and  on  the  shore  of  Lake  Huron.  Only  iibo 
one-third  of  tbe  amount  called  for  was  furnished,  banlly  .sufficient 
build  the  revetment  to  the  water-liue. 

In  October  the  contractors  organized  a  small  force,  and  employed 
cleiiring  the  site  of  the  pier,  above  the  water-line,  extending  this  wo 
eastward  to  the  guard-gates  on  the  south  side,  and  to  tbe  basin  on  t 
north  side.  A  part  of  tbe  force  was  det^iched  in  N^ovember  and  set 
loading  and  hauling  clny  for  the  dam. 

The  cold  weather  set  in  very  early,  (about  November  25,)  freezing  t 
clay  that  had  been  deposited  on  the  bank  of  the  canal  into*  solid  ica 
rendering  it  useless.  The  canal  being  closed  to  navigation  December 
the  frame  of  the  dam  was  placed  in  position  at  once. 

It  had  been  the  design  of  the  contractors  to  place  the  dam  at  secti 
30  west.  Some  dredging  was  necessary  before  doing  so,  to  break  throu 
the  piers  and  clear  the  site^  tbr  wing-dams  connecting  the  main  d< 
with  the  shoreline.  They  failed  to  get  the  dredge  at  tiie  work  in  tii 
to  do  this  before  December  I,  and  concluded  to  place  a  dam  at  the  inn 
end  of  the  south  pier,  at  the  position  occupied  for  the  same  puriKwe  t 
previous  year. 

It  was  understood  that  this  dam  would  be  only  temporary  and  tl 
tbe  one  at  section  3()  would  be  imt  in  immediately  after. 

Tbe  contractors  did  not  have  snSicient  force  on  the  work  daring  I 
winter  to  render  it  possible  to  fulfill  this  promise  without  neglecti 
other  work  of  greater  urgency. 

The  clay  for  filling  was  hauled  from  the  pit,  about  tbree-foartfas  ol 
mile,  and  used  at  once ;  but  the  weather  was  so  severely  cold  that  t 
clay  froze  on  the  way,  and  was  rendered  very  unsuitable.  The  ent: 
month  of  December  was  consumed  in  repairing  the  dam  after  sued 
sive  leaks.  Besides  the  leaks  through  the  dam  itself,  the  water  pass 
through  crevices  in  the  rock  aixiund  the  ends,  and  under  the  bottom 
the  same  manner,  and  in  about  the  same  quantity  as  during  tbe  pre 
ous  winter.  This  had  to  be  i-cmoved  by  pumping.  The  pnmps  w( 
set  up,  and  a  pump-house  built  early  in  January. 

The  excavation  during  the  winter  was,  from  section  14  westward 
section  6,  completed ;  and  from  section  50  eastward  to  section  74  li 
uncompleted.  The  guard-gates  and  walls  were  removed  daring  Mar 
and  April,  and  placed  in  a  new  [wsition  700  feet  above  tbe  old  oi 
The  revetment  was  carried  above  the  ordinai-y  water-line,  between  t 
guard-gates  and  the  dam,  and  to  within  about  4  feet  of  the  water-Iii 
between  the  guaid-gatcs  and  section  71. 

Upon  commencing  the  removal  of  the  dam,  May  7,  it  was  found  th 
the  to])  of  the  dam,  for  a  depth  of  2  feet  below  the  water-line  or  aba 
4  feet  below  the  top  of  the  dam,  was  a  solid  mass  of  frozen  ean 
throngh  which  the  dredge  of  small  power  and  in  bad  repair  conld  ma: 
but  little  headway. 
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A  practicableopenittgrorthepassage  of  vessels  and  steamers  teas  made 
lateon  tbe  lltb,  (a  day  later  than  that  fixed  for  the  o))eiiiiig  of  the 
canal,)  and  on  the  inoming  of  the  12th  all  those  iu  waiting  passed 
tbrongh. 

Since  the  opening  of  navigation  a  small  force  lias  been  employed  in 
gravel  excavation  below  section  77.  About  5,000  cubic  feet  of  limber 
have  been  received. 

The  operations  during  tlic  year,  to  June  30,  inclusivi*,  resulted  in  the 
excavation  of  17,741.10  cubic  yards  of  rock  and  26,839.40  cubic  yanls  of 
IJTavel.  In  addition,  57,681.11  cubic  feet  of  revetment,  estimated  as 
revetting- wail,  was  plar«<l  in  the  worlc,  and  the  guanl-gates  rebuilt. 

A  table  giving  the  mean  water-stage  during  each  month,  and  sliow- 
tug  the  elfect  of  certain  winds,  and  a  tracing  of  a  diagram  showing 
the  elevation  of  the  water'd  surface  during  e^^ch  day  ia  the  year,  are 
transmitted  herewith,  1  also  accompany  this  report  with  a  tracing  of  a 
map  of  the  canal,  with  proposed  improvements,  whicli  shows  tlie  condi- 
tion of  the  work  at  the  close  of  the  year. 

Under  date  of  June  IS,  1S72, 1  was  notified  that  *300,»00  bad  been 
appropriated  by  act  of  Congress  approved  June  10, 1872,  and  requested 
to  snbmiC  a  project  of  operations  thereunder. 

Except  that  i>ortion  of  it  provided  for  the  purchase  of  the  additional 
lands  rfMjnired  in  the  enlargement  of  the  cana),  it  is  proposed  to  expend 
this  sum  toward  the  construction  of  the  new  lock,  the  plans  for  wbieh 
are  nearly  completed.  The  project  called  for  is  necessarily  delayed 
pending  negotiations  for  the  acquirement  of  the  land,  but  will  be  taken 
in  hand  as  mton  as  possible  and  subinittetl  for  the  action  of  tlie  Chief 
of  Engineers. 

The  following  shows  the  tinuucinl  condition  uf  the  improvement  at 
the  close  of  the  year,  and  the  amount  recommended  for  the  service  of 
the  fiscal  year  ending  June  30, 1874: 

AiDoant  BvaJlalile  Jatv  I,  li^l,  and  under  cuiitrai^t (:t91,r>b<l  09 

AmnoDt  eip«nil<Ml  rruiu  Jul;  1,  1871,  to.Iuly  I,  IS72 99,4(19  36 

Bilance  on  haDilJiily  1,  1872 Wi,2Vi  Z.i 

Amoaot  apntvpriutedJuue  10,  ler72,  not  yet  under  contract 300,000  00 

ADioant  »yailiible  July  1, 1872 r^,2I8  33 

AawDQt  required  tor  the  fiiicnl  year  eadine  June  30.  1874 600, 000  00 

The  balance  of  $393,212.23  on  band  July  1, 1872,  includes  $0,071.86, 
being  aggregate  amount  of  percentage  retained  from  paymeuts  made  to 
the  contractors  from  time  to  time  agreeably  to  the  terms  of  their 
contracts.  The  materials  already  delivered  under  existing  contracts, 
but  not  placed  in  the  work,  also  cover  some  portion  of  this  balance. 

The  extent  of  commerce  involved  in  this  improvement  is  so  well 
known  that  no  statistics  of  the  same  are  deemed  necessary.  It  em- 
braces the  entire  traffic  by  vessels  between  Lake  Superior  and  the  other 
lakes,  and  its  present  magnitude  has  already  attained  proportions  of  a 
large  character,  with  a  rapid  and  greatly  increasing  tendency. 

The  estimated  cost  of  the  new  lock  is  $884,977,08.  Of  this  amonirt 
the  sam  of  $28o,000  has  been  appropriated,  ($15,000  of  the  last  appro- 
priation having  been  made  applicable  to  the  purchase  of  the  additional 
land  requireil  in  the  enlargement,)  leaving,  in  round  numbers,  the  sum  of 
$t>00,000  yet  to  be  appropriated.  The  construction  of  the  new  lock  will 
reqaire  more  than  one  yejii-'s  time,  but  the  great  advantage  to  the  Gov- 
ernment arising  from  letting  the  contract  for  the  entire  construction  at 
one  time,  induces  mo  to  strongly  recommend  the  appropriation  of  the 
entire  sam  at  once,  and  my  estimate  of  the  sum  required  for  the  flscal 
year  1873-74  is  based  upon  this. 
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CHEBOYGAN  HARBOR. 

Tlie  List  annual  report  of  operations  at  this  improvement  closed  with 
the  statement  that  upon  the  failure  of  Charles  Fitzsiroons,  of  Chicago, 
to  enter  into  contract  for  the  reqnireil  dredging  npon  tlje  terms  of  his 
bid,  the  work  n'as  awarded  to  Messrs.  Ctirkiu  &  Stickney,  the  next 
luwest  bidders.  They  entered  into  contrnct  accordingly,  and  on  the  3d 
ilay  of  August  they  commenced  opemtions,  and  continued  them  with 
very  little  interruption  to  the  17th  of  Sovemher,  at  which  date  32,000 
cabic  yards  of  material  had  been  removed,  and  the  ai)propriatiou  ez- 
baasted;  the  result  attained  being  a  channel  from  the  9-foot  curve  out- 
side to  the  same  depth  inside  the  bar  of  9  feet  in  depth,  50  feet  in  width 
on  the  bottom,  with  side-slopes  of  1  to  1^. 

The  present  condition  of  the  work  is  esseutially  the  same  as  when 
oompleted  last  fall.  Inside  the  bar  the  cnt  has  been  partially  filled  by 
a  deposit  of  sawdust,  but  the  passing  tugs  have  caused  much  of  it  to 
move  out.  It  does  not  appear  to  impede  the  progress  of  vessels,  and 
the  only  damage  done  by  it  seems  to  arise  from  the  fact  that  it  cod- 
aiderably  increases  the  amount  of  material  removed  by  the  dredge  and 
paid  for.  The  practice  of  throwing  this  and  other  refuse  matter  from 
the  mills  into  the  river  is  reported  to  be  nearly  discontinned,  and  it  is 
hoped  will  soon  be  entirely  so.  !No  change  in  the  slopes  of  the  cnt  is 
perceptible,  though  many  severe  gales  have  swept  across  the  channel. 
A  row  of  roand  piles,  with  booms  placed  between  for  the  pari>*>^  ot 
bolding  logs  for  the  Duncan  Bay  mill,  have  been  driven  from  the  shore 
along  the  eastern  bank  of  the  channel,  and  the  slab  dock,  on  the  west- 
ern side,  shown  on  the  chart  of  ltt70,  has  been  almost  entirely  swept 
■way. 

By  act  of  Congress  approved  June  10, 1872,  the  sum  of  $1P,000  was 
appropriated  for  this  improvement.  It  is  proposed  to  expend  this 
toward  making  a  12-foot  channel  across  the  bar.  Instead,  however,  of 
following  the  9-foot  channel  of  last  year,  it  is  proposed  to  dredge  upon 
a  straight  line,  having  its  termini  coincident  with  those  of  the  crooked 
ebaimel.  As  the  whole  of  the  9-foot  channel  lies  within  the  limit  of  the 
channel  as  originally  proposed,  no  loss  results  from  this  modification, 
and  we  will  nltimately  have  a  perfectly  straight  channel,  instead  of  the 
one  proposed  of  two  straight  reaches  making  an  angle  of  11'^  with  each 
other. 

The  experience  of  the  past  year  leads  us  to  infer  that  no  wash  need 
be  provided  against,  and  that  the  piers  originally  prot>osed  will  never 
he  required,  thus  greatly  reducing  the  final  cost  of  the  improvement. 
The  slopes  may  be  made  as  abrupt  ns  the  dredge  will  cnt  them  ;  and  as 
the  whole  cnt  will  be  through  shoal  water,  it  will  be  impossible  for  a 
vesjel.  once  in  the  channel,  to  get  out  of  it,  or  to  nin  hard  aground.  In- 
deed, the  preseut  prospect  is  so  favorable  that  I  am  inclined  to  think  it 
wilt  never  be  necessary  to  make  tbe  cut  more  than  100  feet  wide  ou  the 
bottom,  or  about  120  feet  at  top  instead  of  200  i'eet  at  top,  as  originally 
proposed. 

In  order  to  carry  oo  this  improvement  to  advantage,  and  complete  it, 
and  with  this  end  in  view,  I  have  very  reapectfully  to  urge  that  the 
entire  amount  of  the  balance  of  the  estimate  for  dredging  be  appropria- 
ted at  the  next  session  of  Congress.  My  estimate  of  last  year  was 
•50,000.  Of  this,  $16,000  has  already  been  appropriated,  leaving  a 
balance  of  ^35,000  to  be  provided. 
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Within  tlie  yp-ai',  40,000,000  feet  of  lumber  and  timber  have  passed  oo 
of  Cheboygan  River,  All  the  supplied  and  camp-eqnipage  reqnired  ii 
gettiug  this  lumber  out  of  the  forest  are  either  passed  on  scows,  o 
hauled  over  saw-dnst  roads  from  Dunitau  Bay. 

In  the  same  way  all  the  supplies  needed  by  the  inhabitants  of  th 
vicinity  are  brought  in.    These  inhabitants  nm^l>er  over  3,000. 

The  village  of  Chelioygan  now  has  n  population  of  over  1,000,  and  i 
growing  rapidly.  It  oQ'ers  great  iiidneeuieuts  hi  ship-builders,  and  did: 
ultimately  become  important  in  connection  with  that  interest.  Au 
injury  requiring  the  docking  of  vessels  can  only  be  repaired  after  tLe 
have  passed  the  entire  length  of  either  Lake  Huron  or  Lake  Micliigai 
The  iueonventence  and  danger  attending  this  are  so  great  that  oue  < 
the  very  first  results  of  a  sufti^ient  channel  into  the  river  will  probaltl 
be  the  establishment  of  a  dock-yard  of  sufficient  capacity  to  make  tli 
necessary  repairs  in  the  immediate  vicinity  of  the  scene  of  most  of  tb 
accidents. 

The  opening  of  this  river  will  also  give  an  outlet  to  vast  qn  mtitiea ' 
the  most  valuable  fuel,  rapidly  beooming  a  matter  of  great  importaue 

The  citizens,  with  commendable  energy,  have  contributed  to  the  in 
provement  of  the  river  inside  the  inner  end  of  the.  improvement  by  ll 
Government.  Their  contribution,  thus  far,  amounts  to  $2,(HMt,  and»h! 
been  partly  expended  in  dredging-work  to  the  amount  of  the  ei)tii 
eontribntion  being  uuder  contract. 

Tlio  lack  of  the  requisite  data  concerning  the  commercial  statistics  i 
the  place,  1  am  nuabte  to  give  them,  but  in  this  coiincctiou  resiiectfiil 
refer  to  the  last  annual  report  with  the  remark  that  tliecommereoi 
the  port  was  greater  during  the  last  year  than  the  year  preceding. 

Tbe  appropriation  of  Mnrali  3,  1871,  (the  Drnt  for  lliia  work,)  was «10.  OW 

ExpuU(liMl<lu[iu('tliKvaur<^uil(»lJuiii!3tl,  1S;2 11,91111 

Balance 9 

Appruprikted  by  Bcti)f  Jnne  10,  IdTi 15,000 

Total  arailuble  Jnl;  1,  iwa IS.ttW 

Estimato  for  fisoul  year  1^73-74 K.OOO 

Cheboygan  is  iu  tbe  collection- district  of  Michigan.  The  nears 
light-house  is  Cheboygan,  two  miles  distant  from  the  port. 


AU  BADLE  RIVER. 

The  report  of  last  year  stated  that  contracts  h;ul  been  eutered  in 
with  Mr.  Win.  H.  Patten  for  the  work  to  be  done  on  this  improvcme 
under  the  appropriation  of  March  3, 1371.  The  nnder-water  work  of  t 
south  pier  was  in  very  bad  condition,  through  having  been  left  in  i 
unfinished  state  for  so  long  a  time;  the  injury  having  been  causi 
principally  by  the  impact  of  rafts,  which  caught  upon  it,  tearing  < 
timbers  and  otherwise  damaging  it.  This  was  first  aligned  and  leve1e< 
and  the  superstructure  then  carried  up  to  a  height  of  five  timbers  (5  (ef 
from  the  angle  outward  to  the  end  of  the  pier.  From  the  angle  inwai 
tJie  superstructure  was  made  only  four  timbers  high. 

The  contractor  gave  much  trouble,  having  insutticient  raean.s  to  car 
on  such  a  work,  as  well  as  being  of  Huch  habits  as  to  unfit  bim  ( 
properly  meeting  and  overcoming  difflcnlties.  After  furnishiug  all  tl 
iamber  and  iron,  and  doing  a  considerable  portion  of  the  work, 
became  evident  that  he  was  either  unable  or  unwilling  to  supply  ll 
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tmlUststoDe  reqnired  for  fllling  tbe  cribs,  in  conseqiietice  of  which, 
apon  the  expinitioD  of  the  time  oamed  in  Ms  contract  for  the  i^niple- 
tion  of  the  work,  I  declined  to  recommend  an  extension  and  declared 
the  cootract  forfeited.  Altlioagli  this  was  as  late  as  the  1st  of  Decem- 
ber,! iMught  in  open  marketa  sufficient  amonnt  of  ballast-atoue  to  make 
the  work  secare  for  the  winter,  at  $8.50  per  cord  delivered  in  tbe  work, 
or  at  S  cents  jier  cord  less  than  the  price  named  in  tbe  contract.  There 
fffiano  time  dnring tbe  preceding  two  mouths  wben  the  contractor  cooid 
Dot  hare  done  the  same  thing,  a  fact  of  which  I  duly  informed  him, 
enn  going  so  fur  as  to  name  the  parties  willing  to  deliver  the  stone, 
lu  fact,  owing  to  the  lateness  of  tbe  tjenson  when  1  ordered  the  stone,  I 
was  compelled  to  pay  a  higher  price  than  the  contractor  wontd  have 
hail  to  pay  in  September.  The  most  nnaccountabte  thing  in  connection 
with  tbe  whole  matter  is  the  fact  that  the  contractor  had  in  bis  power 
to  make  more  on  tbe  delivery  of  the  stone  than  any  other  part  of  tbe 
uontract,  it  only  requiring  that  he  should  give  the  order  for  tbe  delivery 
of  tbe  stone,  yet  for  some  reason  uuknowu  to  me  he  failed  to  do  so. 

As  already  remarked,  at  so  late  a  date  as  the  1st  of  December,  1 
tmagbt  so  much  stone  as  seemed  absolutely  necessary  at  (8.S0  per  cord, 
orHcvnts  less  than  the  price  named  in  bis  contract,  and  tberemaiuder 
of  the  stone  required  is  now  being  delivered  at  $7.75  per  cord  or  83 
cents  per  cord  less  than  he  was  to  get. 

Declaring  the  contract  forfeited  carried  with  it  the  forfeitnre  of  the 
10  per  cent,  retained  from  payments  under  the  contract,  but  this  pnn- 
isbed  him  but  little,  as  he  had  nothing  to  lose,  but  it  came  hard  npon 
the  persona  to  whom  be  was  in  debt  for  materials  or  labor,  and  who 
oeceDsarily  lose  the  auionnt  doe  them. 

The  entire  amonnt  of  stone  purchased  last  fall  in  opeo  market  was  90 
cords,  which  probably  saved  tbe  work  during  the  winter,  as,  being  all 
pat  into  the  outer  end  of  the  pier,  it  gave  it  the  strength  requisite  to 
TJtbstand  the  heavy  jams  of  ice  which  came  against  it. 

The  last  vessel  which  delivered  stone  last  full  accidentally  got  cross- 
wise in  the  channel  and  injured  both  piers,  crushing  and  lifting  the  tim- 
bpra  so  badly  that  I  deemed  it  necessary  to  have  them  repaired  at  onoe, 
and  it  was  done.  The  work  stood  tbe  winter  remarkably  well,  aud  ex- 
wptsome  settling  toward  the  outer  eud  of  the  south  pier,  it  is  in  as 
]pN>d  condition  as  when  the  winter  set  in. 

By  referring  to  tbe  chart  of  the  harbor,  transmitted  herewith,  it  will 
be  seen  that  the  10  foot  curve  is  now  distant  from  the  outer  end  of  the 
piers  120  lieet,  an  increase  of  280  feet  during  the  year.  This  is  largely 
in  excess  of  the  increase  in  former  years,  aud  maJkes  a  much  less  hope- 
ful exhibit  for  the  future  of  the  improvement. 

Mr.  U.  O.  Sothwell,  the  agent  in  local  charge,  attribntes  this  to  the 
fact  that  cnts  have  been  made  across  points  in  tbe  river  above,  the 
wouring  eflT^t  being  very  considerable,  and  the  result  being  the  deposit 
of  the  material  thus  dislodged  upon  the  bar  at  the  head  of  the  ])iers. 
This  effect  be  thinks  has  beeu  increased  by  nsing  the  currents  of  the 
river  in  a  similar  manner  to  s(;our  out  mill-ponds  and  boom-cuts,  and 
ratimates  the  total  amonnt  of  material  thus  removed  aud  rcdepoeited, 
at  an  aggregate  of  1G1,06.^  cnbic  yards  of  sand;  being  in  detail  as  fol- 
long;  in  cut  made  by  Mr.  Urnckenridge  across  point,  97,777  cubic  yiirds; 
by  same  person  in  dredging  a  bend  in  the  river,  31,288  cubic  yards;  in 
l»ora-cuts  of  Messrs.  Backers  &  Bros.,  32,000  cubic  yards.  These  are, 
he  says,  approximate  ligures  only,  but  he  considers  them  far  below  tbe 
actual  amonnt,  and  that  tbe  eflect  has  been  to  shorten  the  life  of  the 
present  harbor  at  least  five  yearn. 
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Under  tlie  appropriatioo  approved  Jnoe  10,  1872,  it  is  proposed  to 
extend  the  nortli  pier  (except  tbe  Buperstmctare)  a  distance  of  from  150 
to  20U  feet,  witb  the  liojte  of  throwing  tlie  current  more  to  the  eastward, 
and,  by  its  Bcoiiring  action,  improving  the  condition  ofthe  bar  along  the 
line  where  tbe  best  water  is  now  found.  I  am  constrained  to  say  that 
the  sBiiguino  expeittations  concerning  the  vatne  of  this  improvement, 
originating  in  the  excellent  showing  of  the  previous  year,  have  not  been 
realized,  and  I  am  somewhat  at  a  losa  what  to  recommend  for  the  future. 
The  proposed  extension  of  the  north  pier  is,  at  beat,  an  experiment,  and 
may  result  only  in  further  illustrating  tbe  never-ending  operation  of  the 
pier-ext«nsion  system.  If  the  action  should  not  prove  to  be  more  favor- 
able than  during  the  last  twelve  months,  it  would  be  cheaper  to  dredge 
a  channel  across  the  bar,  annually,  after  tbe  winter  and  spriagfresheiia 
have  done  their  work,  than  to  further  extend  the  piers,  and  I  make  my 
estimate  with  this  possibility  in  view. 

I  instructed  the  local  agent  to  extend  his  surveys  of  this  season  saf- 
ficiently  tar  outward  to  determine  whether  or  not  a  bar  of  sand,  reported 
to  exist  off  the  mouth  of  the  harbor,  was  actually  there.  It  was  fonnd 
at  a  distance  of  about  a  mile  from  tbe  outer  end  of  the  piers,  with  a 
maximum  depth  of  18  feet  of  water,  and  on  the  greater  portion  of  it 
only  13  feet. 

The  general  depth  of  water  inside  this  bar  is  from  3j  to  1^  fathoms. 
This  bar  is  not  welt  defined  on  the  lake  survey  published  charts,  and  i.^  I 
fear,  in  process  of  formation.  I  will  examine  further  into  this  matter, 
and  make  it  the  subject  of  a  special  report. 

The  impoiiance  of  the  lumbering  interests  of  this  port  is  anuuall; 
increasing,  and  of  all  the  points  on  Lake  Huron  is  now  nest  in  import- 
ance to  Saginaw.  The  river  Au  Sable  is  over  ninety  miles  ia  leogtli, 
and  drains  a  region  of  more  than  1,700,0(10  acres,  a  large  part  of  whicli 
is  valuable  pine  land,  the  remainder  being  good  farming  land,  which 
will  be  occupied  as  the  country  is  opened  up. 

During  last  season  150,000,OOU  feet  of  pine  were  cut  on  this  river,  one 
firm  alone  manufactnring  30,00U,0OO  feet.  This  large  business  is  done  on 
the  take  shore  at  piers  built  for  the  purpose,  but  when  the  weather  is 
roDgh  it  is  unsafe  for  vessels  to  remain  at  these  piers,  and  they  find  a 
convenient  shelter  in  the  harbor. 

The  arrivals  and  departures  from  this  portduring  the  fiscal  year  num- 
bered 1G8  steamers,  and  370  sail-vessels ;  the  latter  having  capacity  to 
carry  from  150,000  to  300,000  feet  of  lumber. 

There  were  also  put  up  and  ex^Ktrted  5^000  barrels  of  fish,  and  im- 
ported about  23,000  tons  of  general  supplies,  consisting  of  hay,  grain, 
provisions,  and  camp  stores.  The  river  at  this  time  is  almost  constantly 
full  of  vessels  and  rafts  of  timber,  so  that  at  times  it  is  diflicult  to  work 
a  small  boat  either  up  or  down. 

The  prospects  of  the  place  are  very  flattering,  based  principally  npon 
its  facilities  for  liandling  the  vast  amount  of  pine  timber  growing  in  tbe 
area  drained  by  this  river,  which  forms  the  natural  outlet  for  it.  It  is 
situated  in  the  collection  district  of  Huron,  between  the  light-hoase  at 
8targeon  Point  and  that  at  Tawas,  about  fourteen  miles  from  the 
latter. 

I  do  not,  as  heretofore,  make  an  estimate  for  completing  the  work,  as 
I  now  see  no  pro8i)ect  of  ever  being  able  to  say  that  it  is  satisfactorily 
completed,  but  recommend  that  an  appropriation  of  120,000  l>e  asked 
for,  to  be  applied  in  such  manner  as  tbe  experience  of  the  current  year 
may  indicate  as  judicious. 
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Anioant  available  July  1,  li^l;  appronriatiouH  of  July  II,  1^0,  and  March 

3,1371 '.... JlO.OWO  G4 

Expended  daring  tbe  fiscal  year  oadias  Juno  3U,  ISTi 7, 415  4ti 

Balance  June  no,  1972 2,585  22 

Of  Ibis  balance  tbe  siidi   of  1l5:)9  W  esislti  aa  retniaed  percenliifte  on  tlie 

fbdrited  contract  of  Win.  H.  Patten. 
AppnqiriBtioa  of  J  ime  10, 187^ 10, 000  00 

Total  available  for  fiscal  year  1^72-73 n,56&  m 

AtDonutorntimatefurcarryiiiK(")  the  nork  for  tbe  fiscal  year  1H73-74  ...     |20,000  00 


C  4. 

SAGINAW  HIVEH. 

As  proposed  in  niv  last  aDnnal  report,  the  appi-opriation  of  $1,600  at 
that  time  available  for  tlieimproTemeQt  of  tbe  moath  of  Saginaw  River, 
Micbigao,  was  expeiided  ia  making  a  survey  for  the  purpose  of  deter- 
mining the  condition  of  the  work,  and  the  reqairemeDt8,if  any.  The 
surrey  was  intrasted  to  Colonel  H.  A.  UlEfers,  civil  engineer,  and  his 
report  and  map  are  appended  hereto. 

The  results  of  this  survey  show  that  no  essentinl  change  has  taken 
place  in  the  improvement,  and  that  it  still  snbserves  a  valuable  purpose. 
The  few  spots  where  less  than  12  feet  of  water  were  found  are  probably 
doe  to  thu  action  of  propeller-wheels,  and  do  not  indicate  an  actual 
deposit. 

Inside  the  mouth  of  tbe  river,  as  well  as  along  tbe  take-shore  to  tbe 
vest  ward,  Oolonel  Ulffers's  shoreline  does  not  agree  with  that  of  the  lake 
survey  chart.  This  is  principally  due  to  tbe  fact  that  ou  this  low  flat 
shore  a  slight  rise  or  fall  of  the  water  in  the  lake  makes  a  great  change 
in  the  shore-line.  Moreover,  there  is  always  great  difficulty  in  fixing 
opou  any  shore-line,  as  the  growth  of  wild  rice  and  rushes  is  such  that 
the  shore-line  maybe  taken  anywhere  within  limits  considerably  sepa- 
rated. 

I  do  not  think  that  anything  will  be  rerjuired  to  keep  this  improve- 
ment in  good  condition  daring  tbe  next  fiscal  year,  and,  therefore,  make 
no  estimate. 

The  (om  available  July  1,  1H71,  was $1,387  25 

Imoont  expended  (luting  tbe  fiscal,ycaieadiDg  June  30,1872 1,387  25 


Balance  available  Joly  1, 1872.. 


DiSTBOrr,  Michigak,  April  15,  1872. 
Ov:ikral:  According  to  inatractloiiH  dated  Aninmt  28,  1871,  I  left  Detroit  on  tbe 
cvraiog  of  tbo  S9th  and  proceeded  to  tbe  month  of  Saginaw  River,  Miohigau,  to  make 
■  corvey  ehoiriag  tbe  condition  of  the  iinprovemeDt  at  that  point.  1  arrived  at  Bay 
City  on  thoattemoun  of  AngOKt  31,engsfred  a  party  and  provided  the  iiecesaary  ontBt. 
Oa  September  Sd,  tbe  boate  and  Implenieute  nblcb  I  bad  been  authorized  to  procure 
fioai  Major  J.  A.  Smith  arrived  Avm  Port  Hope,  and  on  September  4  1  cammenced 
operations. 

Tbe  improvement  at  the  montli  of  Suginaw  River  consists  of  a  channel  180  feet  wide, 
dredged  acroes  the  bar  to  a  depth  of  12  feet,  and  marked  liy  buoys  (  one  can,  and  nina 
>pw  bnoys )  on  both  edges.  Tbe  erection  of  range-liRhts  hod  been  contemplated  but 
never  carried  ont  by  the  Government ;  tno  small  plfttfurms  with  lights  were  procured 
■ad  maintained  by  voluntary  coutributinna  of  the  otvncrs  of  shippiug. 

'rhe  inittnotiona  calling  fur  data  vrbich  shonid  enable  me  to  construct  a  map  in  oou- 
■iderablc  detail,  so  as  clearly  to  show  tbe  iniproveraunt  nud  illustrate  any  changoH  that 


,.,,ylc 
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DMy  hnve  lakoD  plncp  in  the  chkunel  since  dredKcd,  I  Hret  proceeded  to  Mbiblub 
obaervinK  stalions  (Iripnla)  uu  Hhorc,  at  cousidornlire  diat«ac<ui  aiwrC,  tbe  unter  bnoys 
being  fully  9,000  feet  from  nhore.  Afler  tliese  HtalloDS  were  Kccurutely  detenuiDed  b; 
base  lines  rejieatedly  cliAJned  and  triongulutiuu,  1  wt  ont  flag-linoys,  eacb  of  which 
wuB  observed  from  not  less  tbnii  tltreH  HlatiuTiH. 

The  niuiii  portion  of  the  \rork,  tbe  nrea  uf  dnilj^ed  cbaunel,  was  (touniled  over  very 
careriillr,  the  diatauceB  lietween  Bonndinji^  being  on  an  •veraf^  abont  40  fmU 

DiiriDK  tbe  prof^reeBof  the  work,  I  co(i8lriict«d  umapon  a  scale  of  1.2SO0,  embodying 
all  the  reuiillo  obtniiied  daily.    The  Boundinj^s  were  all  raferrtMl  to  the  plane  of  low 


T  adoptnl  at  (lie  time  of  drcd){in);,  as  obtiiinod  from  the  original  bench- mark  c 
tue  stepN  of  the  Sasinan'-bay  li^ht-bonW'.    Dnrin;;  my  stay  ther     " 
obtaiurd  a  ntage  as  low  as  this. 


_ II  iuHimclioii  of  tlie  map,  it  uppeani  that  althoiiffh  the  depth  of  tbe  iinprovo- 

meiit  )•  in  Home  parts  nxlaced  to  little  more  than  11  feet  from  the  orijjinal  1^  yet  tbe 
iisefiiliieaa  of  the  channel  is  bnt  little  if  any  impaired.  The  fall  season  of  1671  n-an 
considered  to  be  one  of  lower  water  than  usual,  yet  the  actual  depth  fonnd  in  the 
cbaniitfl  was  but  in  a  few  instances  fonnd  to  bu  two  or  three  inuhea  leas  than  12 
feet,  and  nlinust  uniformly  a  )[Ood  deal  more.  I  do  not  think  the  itnprovemi-ut  can  be 
said  to  have  deteriorated  to  any  appreciable  extent,  np  to  the  present  time. 

Owln^  to  tbe  denseness  of  the  smoke,  I'esultiuj;  from  the  bumin((  wihmIs  all  over 
tills  diHlrict,  dnrin;:  the  latter  part  of  Sept^^niber  anil  Octobtir,  the  B(mndiu)(s  outside 
(or  etui)  of  the  chiinnel,  which  hod  been  conteniplatrd  for  the  completion  of  the  niap, 
coulii  not  be  carried  out.  It  frequently  was  so  thick,  fur  s'lveral  days  i[i  successiou, 
that  I  conld  not  see  fnrther  than  a  few  bandred  feet  in  any  direction. 

Incidentally  to  this  work,  nud  in  obedience  to  verbal  orders,  I  made  a  linear  survey 
of  1h«  light-house  reseri'fttioii,  nud  of  snch  tractx  of  land  adjacent  to  its  soathera 
boundary  as  wen>  designated  in  a  map  furuisbed  by  yon,  to  be  ucfinired  for  rango-light 
purposes. 

An  a  starting-point  I  used  n  stake,  estnbtiebed  by  tbe  county  surveyor  as  a  qnnrter- 
eectiou  comer,  between  eections  3  and  10,  township  14,  range  5  east,  froui  whii^  itoiut, 
moiling  dne  uoith,  I  estublisheil  the  soutb west  corner  of  the  present  licht-honse  res- 
ervation, ill  accordance  with  lhelitiltl-nat««  uf  the  original  survey,  dated  June  11, 1B39. 
This  point  was  marked  by  aii  oak  poet. !4  inches  thick,  and  4  feet  in  the  gronnd.  (Vom 
this  point  north,  the  original  survey  calls  fur  ll.f>0  chains,  oi  760  feet,  to  the  shore  of 
Saginaw  Buy,  which  would  bring  it  to  the  outer  edge  of  one  of  the  seven]  ridges,  oi:- 
t«nding  parallel  to  the  shore,  bnt  more  than  400  feet  inland  from  the  present  shore. 

From  the  stake  at  the  sonthweat  ciimer  I  then  ran,  according  to  the  original  field- 
notes,  south  f>4°,  east  43  chains,  at  which  distance  1  fonnd  myself  in  the  midst  of  » 
swanip  entirely  impaasalile  fnrther  on  that  course,  bnt  stilt  far  distant  from  the  poiBt 
called  for  in  tbe  description,  which  is  the  shore  of  the  Saginaw  Biver. 

It  is  presaniahlH  that  the  snrveyor,  at  that  early  day,  contented  himself  with  the 


.  1  have  gained  as  much  as  that  in  thirty  yeals.    In  mnny 

js  it  may,  moreover,  he  a  mere  matter  of  opinion  as  to  which  is  to  be  called  land 

and  which  water,  as  most  of  the  shore  above  the  light^hoase  is  a  succession  of  alonfrlu 
and  lice  «wam|M.  It  is,  however,  certain  that  the  sLora  of  the  bay  north  of  the  lisbt- 
hoiisB  bos  not  changed  to  any  appreciable  extent  since  1850,  the  time  of  tbe  United 
States  lake  survey  at  this  point. 

A  (Kirvey  of  tbe  ont«r  parcels  of  land,  desi^^natsd  on  Ihe  map  as  part  of  lot  No.  3, 
section  3 ;  part  of  lot  No.  4,  section  S ;  part  of  tbe  hortbeast  qnarter  of  the  northnat 
<inarter  of  Hection  10 ;  and  part  of  lot  No.  1,  eectJoD  11,  was  fonnd  to  be  impTaot-tcBble, 
owing  partly  to  the  prerailinK  inuike,  and  portly  to  the  foot  that  all  those  fr«ctioni< 
rcatly  cousist  more  of  water  iHan  of  laud,  beiug  navigable  to  heavy  boats  throngli  all 
tbeir  extent,  and  covcrod  with  wild  rice. 

As  above  remarked,  the  shore  line  of  tbe  lake  has  not  perceptibly  changed  since  the 
time  tiiH  UnittNl  Slates  lake  siirvAy  bas  operated  here.  Tbe  only  reliable  point  of 
oamparisoii  I  was  able  tn  establish  is  tbe  light-bouse,  which  point,  in  eonjuncLion  with 
the  ti'ne  meridian,  should  be  suntcieut  to  enable  us  to  compare  the  two  aarveys.  Ac- 
cordingly we  find  that  Ihe  western  take-shore,  tbe  channel  of  improvement,  aod  tlir 
soundings  generally  agree  closely.  Above  tbe  ligbt-bouse,  and  on  Ihe  eastern  shore, 
scarcely  a  jKiiiit  of  resemblance  can  be  found,  ami  1  soppoee  that  the  surveyors  at  that 
time  (lilt  ni't  think  it  necesiiat?  on  this  iudettiiahle  shore  to  do  more  tbau  eslahliah 
olwerving  ninnts  iUr  their  soundings. 

The  tnerldiun  iibt^ueit  by  mo  was  eatablislieil  by  corresponding  allitudea  of  the  bdd 
'  by  Ibeoi1ulit4-,  bnt  no  correction  made  for  rliauge  in  deetination,  us  I  bail  no  almnnac 
with  me.  ' 

Rpsiieolfitllv  snbmitted. 

H.  A.  ULFFBES, 
Ciril  Jinglnnr,  JnUtanl. 

Major  O.  M.  Fok, 

I'liiltd :itatt^  KnglHteiK.  Ilnrrl  Hrigarlier-Geiirral,  V.  S.  A. 
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HAEBOE  OF  BEFUGE  ON  LAKE  HURON. 

Uoder  tlie  act  of  Congress  approved  March  3, 1871,  appropriating 
$100,000  for  this  work,  examiaationa  and  snrveya  were  made  at  three 
points,  namely,  Port  Hope,  Sand-Beach  Bay,  and  Blue  Ledge,  with  a 
view  to  determine  which  of  these  offered  the  greatest  advantages  for 
tlie  location  of  the  proposed  harbor. 

These  sarveys  and  esaminatious  were  minute  in  their  character,  and 
vere  not  completed  until  the  31st  of  Aagnst,  when  I  reported  the  fact, 
and  as  there  was  mach  strife  between  the  three  points,  each  claiming 
tlist  it  possessed  advantages  not  found  at  either  of  the  others,  I  hesi- 
tated to  recommend  either  of  them,  more  especially  as  neither  of  them 
appeared  to  satisfy  at  Ithe  conditions  of  a  good  site.  Accordingly,  nnder 
date  of  the  30th  September,  I  requested  that  a  board  of  engineer  offi- 
cers of  high  rank  be  convened  for  the  purposeof  definitely  selecting  the 
site  for  the  harbor.  The  board  met  at  the  engineer  office  iu  Detroit,  on 
the  day  specified,  and  after  ench  an  examination  of  the  subject  as  was 
then  possible,  submitted  the  following  report : 

Froaediagi  of  a  board  of  engtnerre  convcKed  at  Detroit,  Mieklgan,  bg  virtue  of  paragraph  S, 
Sptcial  Ordera  No.  136,  dalfd  Headquarlera  Corpt  of  Kvgincen,  Waahington,  D.  C.,  Ooto- 
(*rl2,1871. 

Dktkoit,  MiCiiifiAN,  October  19,  IWl. 
Tbe  board  aesembleil  pnrsuBnt  to  the  fullowiog  otder : 
ISpeoial  Onltrs  No.  ISB-Eitiact.) 


N.  Macomb,  Corpa  of  EnniDeers ; 
ra;  Major  C.  B.  ComstocK,  Corps 
111  r^ugiuecrs;  jnnjur  v.  m.  rvo,  ^^uelta  ui  cuuiiieda;  &D1I  CaptAin  F.  U.  FarqubftT, 
Cwps  of  Engineers,  will  asBemble  at  Detroit,  Miobigan,  on  the  19th  inatont,  or  as  soon 
Ihrrettnei  as  practicable,  to  examine  aad  report  upon  tbe  best  site  for  a  harbor  of  lef- 
«fe  na  Lake  Har'>n,  MicbtKaa. 

"Tbe  board  nill  visit  tbe  two  localities  leconnneiided  for  the  harbor,  Fort  Hope  and 
SlDd<B«acli  Bay,  and  will  especially  examine  into  the  aaChte  and  exteut  of  their  bold- 
in);-^rounds.  Thoy  will  nscertain  the  views  of  persons  engaged  in  tbe  commerce  and 
ni<ij(;ition  of  the  lakeB,  and  will  report  fnlly  upon  the  most  suitable  site  for  the  harbor 
of  refuge,  its  plan,  the  form,  dimensions,  and  mode  of  construction  of  its  breakwater 
ot  |>i«m,  an<l  accompanying  the  same  with  an  estimate  of  the  cost  of  its  construction. 

"  Unjor  Poe  will  submit  to  the  board  his  reports,  maps,  and  plans  upou  tbia  subject, 
and  lU  other  papers  and  information  relating  to  it  in  his  possession. 

"  By  command  of  Brigadier-General  A.  A.  Unmphrevs. 

"THOS.  LINCOLN  CASEY, 

"  Major  of  Engiaeeit." 

All  the  members  being  present,  the  president.  Colonel  J.  N.  Macomb,  Corps  of  Engi- 
ann.  United  States  Army,  called  the  board  to  order : 

After  the  reading  of  the  above  order.  Major  0.  M.  Poe,  Corpa  of  Engineers,  United 
States  Army,  laid  before  the  board  the  papers,  plans,  and  other  iuformatjou  in  his  pos- 
Kwion,  relating  to  the  proposed  harbor  of  refuge. 

Ths  board  then  proceeded  to  the  discussion  of  the  plans  laid  before  them. 

Mioorned  at  6p.  m.,  to  meet  at  9.30a.  m. 

October  aO,lSJ71. 
All  tbe  members  present. 

The  board  continued  the  discnssion  of  the  plans. 
Adjoumed  at  6  p.  in.,  to  meet  at  10.30  a.  m. 

October  21, 1871. 
Ths  board  ssiled  in  Unil«d  States  steamer  Ada,  to  examine  the  localitiM  recommended 
Im  a  baibot  of  refage  at  3and-Beach  Bay  and  Port  Hope. 
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October  22, 1971. 

The  board  maile  examiuatioue  nt  Sand-Bvacb  Bnjr  nnd  Port  Hope. 

At  SaDd-Bea«h  Bujr  tbo  BtHnmeT  was  ancliured  with  a  bcO]>d  of  nhaia  of  10  to  13 
fathoniB,  at  sii  different  points  scattered  over  tbe  site  proposed  to  be  eoverfd  by  the 
breakwater.  Tbo  steaioer,  when  anchoreil,  was  backed  at  a  slow  apeed,  and  iu  every 
case  ttie  ancbor  was  dragged  rapidly  from  100  to  300  Teet.  Iu  oearly  every  case  llw 
steamer  was  stopped  after  dragging  tbe  anchor  100  or  300  feet,  and  again  backed,  vhen 
the  aocbor  wah  again  dragged. 

In  several  cases  the  wind  alouc,  which  wan  stiff  and  directly  off  shore,  dragged  the 
anchor  steadily  without  tbo  aid  of  steam.    The  anchor  weighed  >iii>  pounds. 

Mr.  Irwin,  a  citizen,  identified  with  the  interests  of  Sand-Beach  Bay,  from  wham 
some  information  was  hoped,  was  invited  on  board  the  steamer  to  meet  the  board,  l>nt 
declined.  He,  howeyer,  jiotnted  out  a  locality  where  he  said  he  had  seen  vessels  anchor 
in  a  northeast  xtorm.  At  two  points  in  this  locality  the  steamer  was  anchore<l,  and  at 
both  places  tbe  anchor  was  dragged. 

At  I'ort  Hope  six  anchorages  were  made,  also  distribntcd  over  the  site  about  the 
proposed  breaKwater,  and  with  the  same  results  that  obtained  at  Saud-Beacli  Bay,  «i- 
cept  at  a  jioint  near  the  end  of  the  wharf,  at  which  a  good  anchorage  was  fonnd,  bal 

The  board  deeming  that  their  examinations  were  snlScient  to  satisfy  them  that  nei- 
ther locality  afforded  the  necessary  holding-ground,  at  5.15  p.m.  start^  on  their  retnm 
to  Detroit. 

OCTOBKR  S3,  l«;i. 

Tho  board  arrived  at  Detroit  at  1  p.  m.,  and,  after  discussion,  decided  on  submitting 
the  following  opinion ; 

From  the  results  of  the  examinations  detailed  above,  the  board  conclude  that  it  i« 
not  advisable  at  present  to  recommend  the  location  of  the  proposed  harbor  at  either 
Sand-Beach  Bay  or  Port  Hoi>e. 

Although  there  are,  in  comparatively  shallow  water,  limited  areas  of  good  or  toler- 
able holdlng-gronnd,  they  are  not  sufficient  either  in  extent  or  depth  of  water  to  jna- 
tify  the  large  expenditure  which  must  be  made  to  ]irovi<le  a  harbor  of  siifDcient  arra, 
without  its  being  first  settled  that  no  better  site  exists  within  twenty  miles  to  tho 
sontliwanl,  or  nine  miles  to  tho  westward  of  Point  aux  Uaninea  light-bouse;  it  not 
being  recommended  in  nuy  ease  to  locuto  a  harbor  of  rcfii)^  westward  of  Point  aux 

The  board  are  of  the  opinion  that  the  site  should  be  located  as  near  Point  aux  Itar- 
qnes  light-house  oa  good  anchorage  can  t>e  found.  The  board,  therefore,  recommend 
that  a  preliminary  examination  bo  made  similar  to  those  eoudueted  by  them  at  all 
points  within  the  limits  uiuned  which  offer  a  chance  of  finding  good  anchorage ;  and 
that  when  the  best  iK>int  is  foniid,  n  dctaUcd  survey  be  made  upon  wbtcb  to  base  a 
plon  and  eatimatf. 

Owing  to  the  lateness  of  the  season,  which  precludes  the  hope  of  good  weather  of 
sufficient  duration  in  which  to  make  the  examination  recommended,  na  well  as  Ih* 
dense  smoke  which  now  prevails,  and  which  will  certainly  last  nntil  heavy  and  long 
continued  rains  occur,  and  which  is  quite  sufficient  to  prevent  the  satisfactory  nse  of 
means  for  determining  poeilions,  it  is  not  deemed  advisable  to  nndcrtake  anything 
further  before  next  season,  when  a  steamer  at  least  as  heavy  as  tho  Ada  should  be  pro- 
vided for  the  pnrjiose  of  testing  tho  ground  by  dragging  the  anchor. 
All  of  which  is  respectfully  submitted. 

J.  N.  MACOMB, 
*  Colontl  EngtHferi,  Vnittd  Stattt  Jrmg. 

I.  C.  WOODKIIFF, 
Lieatatant  Colonel  of  Engineer*- 
C.  B.  C0M8TOCK, 

Major  of  EngiiftTt. 
0.  M.  POE, 


The  hoi  rd  tleti  adjoanied  to  meet  a 


by  Google 
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It  was  impossible  to  make  the  further  examiDations  prescribed  by  the 
boarA  before  tbe  close  of  tbe  seasoo,  as  it  was  then  so  latfe  and  the 
gmoke  so  dense  that  work  could  not  be  carried  on. 

As  soon  as  possible  after  the  opening  of  navigation  in  the  spring  of 
1872  the  take-9ur\-ey  steamer  Ada  was  fitted  ont,  and,  under  charge  of 
Captain  J.  A.  Smitli,  Corps  of  Engineers,  left  IJetroit  on  the  9tU  of 
May,  proceeding  to  Point  aus  Barques,  where  she  commenced  opera- 
tioDS  in  accordance  vith  tbe  mode  which  was,  in  its  general  features, 
prescribed  by  the  board.  Tbe  steamer's  anchor,  weighing  830  pounds, 
waa  let  go  about  ten  times  in  each  mile  in  points  between  tbe  two  and 
a  lialf  aud  five  fathom  curves,  and,  by  backing  the  engine,  it  was  ascer- 
taiued  whether  the  anchor  would  hold.  Witb  short  lengths  of  cable  out 
tbe  lifting  component  of  the  force  would  be  so  great  as  to  vitiate  the 
results.  To  render  this  component  as  small  as  the  time  at  our  disposal 
wontd  permit,  and  at  the  same  time  nuiform,  a  length  of  cable  was  paid 
ont  equal  to  sis  times  the  depth  of  the  water  at  the  spot. 

At  points  where  the  anchor  resisted  the  eflorts  to  drag  it  the  cable 
Itecame  nearly  straight,  and,  when  the  anchor  canght,  before  itcoald 
hoM  it  had  not  only  the  force  of  the  engine  to  counteract,  but  also  to 
overcome  the  momentum  of  the  steamer.  This  resulted  in  fretiiiently 
breaking  the  anchor-cable  and  fastenings,  and  often  dragging  tbe  an- 
chor where  it  would  probably  have  held  with  a  scope  of  cable  suflicient 
(0  form  a  considerable  curve  by  its  weight,  thus  giving  no  lifting  com- 
ponent,  and  gradually  overcoming  the  steamer^s  momentum.  Yet,  upon 
(be  whole,  these  experiments  were  satisfactory,  and  the  resulting  data 
valuable. 

Besides  the  experiments  with  thtf  anchor,  the  bottom  was  examined 
Tith  poles  shod  with  steel,  terminating  in  a  long,  slender  i)oint. 

These  examinations  were  continued  as  described  until  the  IStb  of 
■loae,  when  the  steamer  was  required  for  lake-snrvey  duty,  at  which 
time  they  had  extended  to  a  point  about  four  miles  below  Barnetsville, 
iBock  Falls,)  or  a  total  distance  of  twenty-niue  and  one-half  miles,  and 
a  little  more  thau  covering  tbe  ground  indicated  by  the  board. 

Althoagh  a  few  points  were  found  where  tbe  anchor  held,  none,  save 
at  Point  Hope  and  Sand  Beach,  bad  sufficient  extent  to  have  any  claim 
to  the  title  of  an  anchorage,  and  at  these  they  were  not  of  such  a  char- 
acter as  it  was  hoped  would  be  found. 

Upon  the  completion  of  the  examinations  I  reported  the  fact  to  tbe 
Chief  of  Bngineers,  and  requested  that  the  board  be  reconvened  for  the 
purpose  of  considering  the  results ;  and,  accordingly,  they  met  at  Detroit 
on  the  17th  of  July,  a  date  subsequent  to  that  at  which  this  report  is 
supposed  to  close.  But,  nevertheless,  I  deem  it  advisable  to  Include 
tbeir  report,  which  is  as  follows : 

e  of  paragraph  2, 


Tbe  boud  consUtDted  by  Speci&l  Orders  No.  136,  dat«d  beadqoarten  Corps  of  Engj- 
»cn,  Octcbec  12,  18TI,  recoDveoed  by  virtne  of  tbe  followiug  correBpondeoce  and 
■irden,  vie ; 

"United  Status  Eno inker  Office, 

"  Detroit,  June  30, 1872. 
"8iB'.  I  hare  th«  honor  to  report  that  tbe  exam i nations  preacribed  by  tbe  board  of 
rojciDMn  which  oonTOned  iu  this  city  on  the  19th  d^  of  October,  1871,  to  consider  mat- 
Itit  In  cotmectton  with  the  location  of  a  harbor  of  refDTC  on  Lake  HoroD,  bare  been 
completed  to  and  a  littl«  below  the  prescribed  point.    I  liave,  therefore,  very  respect- 
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fully  to  request  that  the  board  be  Teconvetied  at  anch  time  as  the  Chief  of  EogiuM 
may  deem  proper. 

"Very  respectfully,  youi  obedieQt  serrant, 

"O.  M.  POE, 
"  Major  of  Engineeri,  Brevtt  Brigadier  General  United  Slata  Jrnj, 
''  Brigadier  General  A.  A.  IIvmfhiibys, 
"  Chief  of  Entinteri,  Waghinglon,  D.  C." 

"  Ofwcb  ClIlEP  OF  Ekocseeeb, 

"June  B6, 1#7» 
"  Respectfully  referred  to  ColoDel  Macomb,  witb  the  request  that  be  reconYene  I 
boani  coustituted  by  Special  Orders  No.  136,  beadqnartera  Corps  of  Kogineers,  Oclol 
1^  1K71,  at  as  early  a  day  aa  practicable. 
"  By  command  of  Brigadier  General  Humphreys : 

"JKO.  G.  PAEKE, 
"  Majw  ofEngintm^ 

"  Rock  Isiaxd,  IixiKOia. 

"  By  authority  from  the  Chief  of  Enf^ueera,  dated  26th  June,  1S73,  the  boaid  of 
ciueers  coimtituted  by  Special  Order  No.  136,  head  quarters  Corps  of  Engiueeis,  0( 
ber  13,  1)471,  is  hereby  directed  to  reconvene  at  Detroit,  Michigan,  on  Wednesdac.  1 
July,  1672. 

"  J.  N.  MACOMB. 
"  Colonel  Engineeri,  United  Slulti  Jnaji, 
"  Fretidenl  of  the  BoarJ. 

Met  at  Detroit,  Micbiean,  at  10,  a.  m.,  on  Wetlneaday,  July  IT,  1S72. 

Present:  Colonel  J.  NT  Macomb,  Colonel  I.  C.  Woodruff,  Major  C.  B.  Coinstock,M: 
O.  M.  Poe ;  absent.  Major  F.  U.  Fanjubar. 

The  results  of  the  examinations  orilercd  at  the  prcvinuH  meetintr  of  the  board  « 
then  laid  before  them,  and  they  proceeded  to  discusii  tbeiu,  taking  a  recess  fro 
o'clock  p.  m.  to  4  p.m.  Continuiufc  their  scssiou  nntilG  p.  m.,  when  they  adjoof 
to  meet  at  10  o'clock  a.  m.,  on  Thursilny,  July  18.     i 

TnunsDAY,  Jul]/ 16, 187 

Tlie  board  met  according  to  adjourn  lucut.  Present,  Colonel  J.  N.  Macomb,  Colod 
C.  Woodruff,  Mnjor  C.  B.  Comatock,  M^or  0.  M.  Poe  j  absent,  Mnjor  F.  U.  Farqn 
and  resumed  tlie  discuHslon  of  the  data  before  them.  At  1  p.  m.,  they  arrived  si 
folloning  conclusion,  viz  : 

That  the  results  of  the  examinations  show  that  the  general  character  of  the  con: 
very  unfuvorablo  for  contemplated  work,  and  that  within  the  limits  prescribed  by 
board  at  its  previous  meetiug  no  other  points  than  Port  Hope  and  Saud-Beach  Ba.' 
entitled  to  consideration  iu  connection  \rith  the  location  of  the  proposed  harlrii 

Tliat  these  results  do  not  satisfy  the  board  that  they  would  bo  justified  in  n^ 
meuding  the  location  of  the  harbor  at  either  Port  Hope  or  Snnd-lk-ach  Bay  u 


milled  whether  or  not  any  better  locality  can  be  found,  and  tbey  tlierclbm  m 
mend  continuiuK  the  examination  to  the  southward  until  a  point  U  reached  wIietc 
Toek  formation  disappears,  provided,  this  distance  is  not  found  to  exceed   about  t 


miles  from  Point  aux  Ilarques  light-boi 

And  they  recommend  that  the  engineer  chained  with  the  work  bo  directed  to  ref 
the  examinations  accordingly.  Also,  that  he  be  instructed  to  charter  fur  tliis  pur| 
a  steamer  whicli  iu  size  au<l  weight  will  approximate  as  closely  as  possible  to  the  h 
survey  steamer  Ada,  hcreloforo  used  but  not  now  available,  and  that  upon  the  ceiu 
tlon  of  tlie  cxaininationa  now  prescribed  the  hoard  be  of^aiu  recuavened,  with  a  v 
to  the  selection  of  a  site  for  the  harbor  and  the  general  features  of  the  requisite  < 
stinctiona,  especially  their  locations  and  plans. 

At  1  p.  m.  the  board  took  a  recess  until  4.30  p.  m.,  to  give  time  fur  the  prepan. 
of  the  report,  which  was  then  submitted  to  them  and  approveil. 

At  5  ]).  m.  the  board  adjourned  to  await  the  results  of  the  desired  exaniinaliiH!: 
meet  again  upon  the  order  of  the  president  of  the  board. 

J.  N.  MACOMB, 
Colonel  of  Engineere,  United  Slalet  Arnm,  /Vwirfenl  ofthf  Boai 
L  C.  WOODEUKK, 

Cofond  of  Empiita 
C.  B.  COMSTOCK, 

Major  of  Engintr 
0.  M.  K>E, 

Utfor  of  Engium 
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It  will  be  seen  tliat  the  seltiction  of  tbe  proper  site  for  tlie  proposed 
harbor  is  a  matter  of  great  diificalty,  aud  fully  Trarrants  the  espendi- 
tnre  of  time  and  moaey  for  preliminary  exatninations.  To  locate  the 
harbor  at  some  point  where  its  usefulness  would  bo  greatly  impaired 
would  canse  an  unjustiaable  waste  of  money,  and  it  is  very  certain 
now  that  no  satisfactory  point  exists  uorth  of  Kock  Falls.  Should  the 
site  finally  be  selected  north  of  that  point,  it  would  only  be  because 
nothing  else  could  be  done.  It  is  impossible  to  say  whether  auy  better 
reanlt  will  be  attained  by  the  examinations  ordered  by  the  board  at 
their  last  meeting,  but  no  course  seemed  to  be  left  other  than  to  try  to 
find  some  point  which  would  be  less  objectionable  than  those  previously 
named.  Still,  it  is  not  advisable  to  sacrifice  position  to  evertliing  else, 
and  it  may  be  found  that  no  satisfactory  anchorage  exists  until  a  point 
is  reached  so  near  the  head  of  the  river  as  to  exclude  it  on  that  account. 
The  principle  heretofore  enunciated,  that  the  harbor  should  be  located 
as  near  Point  aux  Barges  ligbt-houso  as  suitable  anchorage  cau  be 
found,  shonld  not  be  lost  sight  of. 

The  remarks  concerning  the  importance  of  a  harbor  of  refuge  on  the 
coast  in  qaestion  can  only  be  repeated  from  time  to  time. 

There  can  be  no  difference  of  opinion ;  and  knowing  how  great  will 
be  its  value  to  all  the  commerce  between  upper  and  lower  lake  ports,  I 
desire  to  push  the  construction  forward  as  rapidly  as  possible  as  soon  as 
its  location  can  be  determined.  The  difficulties  in  this  respect  which 
beset  me  at  the  very  outset,  may  be  appreciated  from  the  fact  that  a 
board  composed  of  officers  of  great  experience  and  local  knowledge, 
anxious  to  decide  the  matter,  find  themselves  still  unable  to  do  so. 

The  location  of  the  proposed  work  is  in  the  collection-district  of 
Haron,  and  the  nearest  light  is  that  of  Point  aux  Barques.  The 
amoant  of  revenue  collected  in  the  district  for  the  fiscal  year  aggre- 
mtesthesum  of  $279,127.16.  The  nnmber  of  vessels  whicb  passed  Fort 
Oratiot  light-house  during  the  same  period  was  26,381,  to  which  shonld 
be  added  25  per  cent,  {^6,595}  for  vessels  passing  at  night,  and  not 
reported  by  light-keepers,  making  a  total  of  32,976. 

Thongb,  as  stated.  Point  aux  Barques  is  the  nearest  light,  yet  the 
nnmber  of  vessels  passing  Fort  Gratiot  light  is  given  as  being  more 
accurate  than  the  number  reported  as  passing  the  former  light,  as  many 
of  them  are  at  such  a  distance  from  Point  aux  Barques  as  tj  be  invisi- 
ble, while  all  concentrate  at  the  Fort  Gratiot  light,  and  are  thus  bronghfc 
within  the  observation  of  the  keeper. 
Tba  amoant  availnbla  Jnl;  1, 1871,  npproprUtioa  of  March  3,  laTl.nos..     197,013  31 

Expended  during  the  year 7,193  47 

BilanceJnneSO,  1872 89,819  84 

Appropriation  of  June  10,  1972 100,000  00 

Amonntavailable  July  1,  18r2 189,819  84 

Althongb  no  work  of  construction  has  yet  beeu  undertaken,  and  the 
amonat  available  seems  large,  yet  as  the  work  will  be  put  under  contract 
as  soon  as  the  site  is  selected,  1  venture  to  recommend  an  appropria- 
tion of  1100,000  for  the  fiscal  year  1873-'74.  Last  year  I  recommended 
9200,000, of  which  one-half  was  appropriated,  aud  the  amount  now  rec- 
ommended is  the  remaining  half.  But  it  Yaaft  not  be  understood  that 
this  will  be  sufficient  to  make  the  harbor  at  nny  point.  Wherever  it 
may  be  located,  it  will  cost  at  least  a  half  a  million. 

Owing  to  the  uncertainty  concerning  the  location  it  is  impracticable 
to  make  an  estimate  in  detail.  The  foregoing  is  only  a  guess,  but  it 
will  not  be  found  too  high. 
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CLINTON  EIVEK. 

This  improYemeut  made  in  the  Ifttter  part  of  the  aeasoa  of  1870  coH' 
sUted  in  simply  dredging  a  channel  across  the  bar  at  the  month  of  Uie 
river.  At  the  time  I  expressed  the  opinion  that,  under  the  operation  of 
the  same  causes  that  originally  formed  the  bar,  the  channel  would  fill 
«p,  and  the  results  of  a  survey,  ma^le  only  one  year  after  the  dredging 
was  done,  show  how  rapidly  that  action  proceeds.  I  transmit  herewiOj 
a  chart  showing  tbe  results  of  the  survey,  the  soundings  having  been 
reduced  to  tbe  stage,  of  water  at  the  date  of  the  dredging.  An  inspec 
tiou  of  this  chart  shows  only  a  little  more  than  C  feet  of  water  on  tbo 
ehoalest  parts  of  the  bar,  at  a  point  where,  as  throughout  tbe  chanDel. 
the  depth  was  made  9  feet.  This  fact  shows  how  useless  it  is  to  simply 
dredge  a  channel  across  this  bar,  and  the  commerce  of  the  river  is  not 
sufficient  to  warrant  a  large  expenditure  in  the  construction  of  pier^ 
which  at  beet  would  give  but  little  hope  of  any  better  result,  as  it  is 
almost  certain  that  the  only  effect  would  be  to  transfer  the  bar  from  its 
present  position  to  the  outer  end  of  the  piers. 

I  append  hereto  a  report  by  Colonel  U.  A.  Ulfltrs,  who  made  tbe  Bur- 
vey.  He  suggests  a  curved  channel,  beginning  just  outside  the  olil 
light-house.  If  such  a  channel  wero  made,  and  not  protected,  I  woaltl 
expect  no  better  result  than  from  the  straight  one,  as  there  wonltl 
always  be  some  point  whi^re  the  current  would  be  directly  opposed  t'l 
the  current  of  the  north  channel  of  Saint  Clair  Flats,  and  at  that  (wini 
the  deposit  would  take  place  all  the  same.  Indeed,  the  effort  of  nature 
is  to  make  the  channel  straight  out,  showftig  that  in  that  direction  tk 
opposition  is  least.  If  the  curved  channel  were  made  and  protected  by 
piers,  it  might  possibly  keep  open ;  but,  as  already  remarked,  the  co^l 
would  be  out  of  all  proportion  to  tlte  im|K>rtance  of  the  place,  as  shovn 
by  tbe  statistics  iucladod  in  ColonelUlffera's  reiwrt.  His  suggestion tu 
protect  the  cbaimel  by  plantations  of  wild  rice  is  entitled  to  some  con- 
sideration, and  I  recommend  that  when  opportunity  ofl'ers  the  esperi 
mentbe  made.  While  I  do  not  rcommend  an  appropriation  for  tbi!* 
work,  yet  if  one  be  made,  I  will  try  the  exi>eriment  of  tbe  curved  chan- 
nel with  wild  rice  protection.  In  this  case  the  appropriation  should  not 
be  less  than  $8,00U.    Tbe  commerce  is  local  and  unimportant. 

Clinton  Itiver  is  in  the  collection  district  of  Detroit,  the  nearest  ligbt- 
house  being  at  Saint  Clair  Flats. 

Amount  of  fnnda  available  July  1,  lS71,appropriatioD  of  March  3,  1871....  $1.5i»ft; 
EipondedduriDg  the  ti«c3l  year  ciulio);  June 30,  m;2 ],4CJa' 


Balance  available  July  1, 1>?2.. 


DETKorr,  MioiiiGAX,  April  10,  I^-'- 
Genkhal:  In  obedience  to  inBlniclions  rcoeived  October  18, 1871, 1  procewled  witli  il» 
party  and  outfit  of  the  Saginaw  River  Biirvey  to  the  mouth  of  Clinloa  Kivcr,  in  Lik'' 
^iut  Clair,  to  examiiiP  into  the  condition  i>f  tbu  Improvemcut  at  that  place,  and  )<> 
fi^purt  any  alteratiouH  that  might  appear  dcHirable. 

'['be  iniprovcmetit  cousistcd  origiiiully  or  a  chauiiel  100  feet  wide,  dredged  t«  »  drplli 
of  gleet,  for  a  distance  of  about  1!,TOO  feet,  to  Ibo  9-foot  curve  in  the  take.  Hie  cat  i' 
Htrai8l''i  ^^^  rnns  directly  against  the  north  channel  of  the  Saint  Clair  River,  a  cni- 
TCQt  from  which  is  at  titnes  (|Uito  ()erceptible  on  the  ebure.  The  couseqnence  U,  lb*l 
the  channel  iB  sanding  up  quite  rapidly,  and  more  so  at  its  onti^r  end,  where  the  dtplli' 
a(t«T  one  year's  interval,  bna  already  decreased  to  6  feet.  Outside  of  tbe  one-fatiiro 
cnrve  it  is  completely  obliterated.    It  is  evident,  therefore,  that  a  etraigbt  cnt,  cTeii.il 
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pnt«e(ed,  will  not  aiUTrer  tbe  purpose  at  this  place.  A  recoDiiaissaiic«  for  a  curved 
tbuinel,  cotniDeiiciDg  near  tbe  geaeral  shore-liue,  was  abaadoaed,  as  tbe  off-shore 
•uuuliiigs  aboired  sboal  water  to  too  great  a  distance  to  be  at  all  practicable,  A  new 
line  waa,  therefore,  selected,  commeDciDf;  outside  of  the  old  liKht-hoase,  which,  m  its 
(nrred  part,  would  be  abont  1,400  feet  lone,  aud  require  an  excavation  of  2(>,000  cubic 
luda  for  a  depth  of  10  feet  and  a  width  of  100  feet.  This  would  undoubtedly  ba  pre- 
ftnble  to  tbe  straight  cut,  but  still  ueod  prote^itiou,  at  least  along  its  noi theaat«rn 
eif;e.  Such  a  protection  in  the  shape  of  crib-work  would,  however,  probablv  be  con- 
udeted  far  too  expensive,  In  cousideratiou  of  tbe  very  limited  importance  of  tbe  com- 
nvrce  to  be  benefited.  The  trade  of  Clinton  River  is  conllned  at  present  to  the  carry- 
iug  of  cord- wood  to  the  Detroit  market,  two  small  steam-scows  bein^  the  only  veas^s 
tuployed  during  the  season.  Larger  \eHscla  cannot  navi|;at«  Ciinton  River,  on  account 
of  the  exceedingly   sharp   beuda   which  characterize   it   from  its  month  to  Mount 

ClflnBOB. 

ir,  however,  the  restoiatiou  of  the  improvement  should  be  decided  upon,  I  would 
offer  a  plan  of  protection  to  the  channel  which,  although  untried,  I  am  couddent  would 
pnre  effective  in  coses  similar  to  the  one  in  question. 

All  along  this  shore  of  Lake  Saint  Clair,  as  well  as  in  many  localities  of  tbe  other 
likcfl,  the  wild  rice  grows  abundantly  and  luxuriously  in  water  from  1  to  5  feet  in 
depth.  This  wild  rice  often  grows  reef-like  far  out  into  the  lake,  aud  I  bad  frequent 
oecaaioD  to  observe  that  tbe  lee  of  these  reefs  afforded  complete  shelter  from  tbe  waves 
(MitAUle.  Even  a  narrow  reef,  of  say  20  feet  in  width,  completely  breaks  tbe  waves, 
mi  only  admits  a  gentle  swell  to  pass  through ;  while  a  greater  width  excludes  even 
Uiat.  and  leaves  the  water  behind  it  iiuite  smooth. 

If,  then,  all  tbe  excavate<l  material  should  be  banked  up  on  either  one  or  both  sides 
of  (he  cut,  until  it  reaches  tbe  surface  of  the  water,  and  tliis  sown  immediately  in  with 
sild  rice,  it  is  expected  that  a  barrier  would  be  formed  sITording  full  protection  from 
vaah  anil  sediineut.  Of  course,  tbe  plantation  would  at  first  have  to  lie  protected  by 
bmah  or  fascines,  but  after  a  year's  growth  tbe  plants  would  be  sufficient  protection  to 
tbemselvea  and  the  embankment. 

I  woidd  add  that  the  cultivation  of  the  wild  rice  of  these  lakes  has  lately  been  uiider- 
tik«D  in  Europe  with  complete  success,  where  it  was  found  that  it  would  germinate 
frrcly  in  water  not  less  than  two  inches  deep. 

The  experiment  would  be  inexpensive,  and  I  would  recommend  that  it  be  tric<l,  when 
ocriuian  oBera,  iu  some  fitting  locality,  and  on  a  small  scale. 

Beapectfulty  submitted. 

H.  A.  ULFFEES, 
Ct I'll  Engineer,  Aaaiatant. 

M^ior  0.  M.  For., 

PWW  Stala  Eaginim;  Brevet  Brigaiiier  Geaerat,  U.  S.  A. 


C    7. 
SAINT  CLAIR  FLATS  CANAL. 

This  vork  w»9  transferred  to  my  charge  on  the  lltli  of  December, 
1871,  by  Brevet  Miyor  General  T.J.  Cram,  Colonel  of  Engineers,  (retired,) 
under  whose  supervision  the  canal  had  been  made.  This  report  will 
iaclade  none  of  tbe  operations  carried  on  previously  to  the  time  named 
above. 

Since  I  have  been  in  charge  the  injury  to  tbe  upper  end  of  the  western 
pier,  caused  by  a  barge  running  into  it,  has  been  repaired. 

Deeply  loaded  propellers,  and  vessels  of  heavy  draught,  sometimes 
gronnd  in  the  canal.  In  the  first  case  tbe  boat  is  apt  to  swing  around 
with  her  stern  near  one  of  the  piers,  and  if,  as  is  usually  done,  the 
machinery  is  worked  in  this  position  the  earth-filling  of  the  embank- 
ment runs  out  through  the  cracks  in  the  sheet-piling  in  the  immediate 
vicinity  of  the  rapidly  revolving  wheel  of  the  steamer.  In  the  second 
case  the  tug  which  has  the  vessel  in  tow  causes  similar  damage,  iu 
eiactly  the  same  way,  though  not  herself  aground.  The  swash  of  the 
sea  in  heavy  weather  acts  in  almost  precisely  the  same  way. 

All  these  cauaea  combined  have  injured  the  embankment  to  some  con- 
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siderable  exteot,  and  the  only  ready  method  of  repair  is  to  so  use  marsh 
Beds  as  to  completely  stop  a  leak  wbererer  one  is  discovered.  This  ia 
done  by  placing  the  sods  in  contact  with  the  sheet-piling,  and  then  fill- 
ing with  earth  the  holes  in  the  embankment  back  of  them.  This  method, 
thns  far,  has  proven  qnite  el&cient.  bnt  is  expensive,  though  the  cheap- 
est that  has  yet  been  devised. 

The  only  complete  remedy  is  to  drive  another  line  of  sheet-pihng 
parallel  with  the  first,  and  a  short  distance  from  it  in  the  direction  of 
the  channel,  and  then,  with  clay,  puddle  the  entire  space  between  the 
two  systems  of  sheet- piling.  This  would' be  quite  expensive,  and  as  the 
other  plan  seems  to  answer  present  purposes  I  do  not  deem  it  advisable 
to  estimate  for  the  more  costly  but  perhaps  more  thorough  plan. 

The  depth  of  the  canal,  referred  to  the  datum  plane,  ia  essentially  the 
same  as  when  the  work  was  completed.  It  is  possible  that  a  deposit  of 
an  inch  or  two  may  have  taken  place,  but  whatever  it  may  be,  it  is  so 
slight  as  to  be  detected  with  difficulty.  But  a  deposit  is  being  made  at 
a  distance  of  about  1,000  feet  below  the  lower  end  of  the  canal,  that  is 
to  say,  the  material  held  in  suspension  is  carried  by  the  cnrrent  nntil  it 
meets  the  still  water,  where  it  is  deposited.  There  is  now  more  wat«r 
in  the  canal  than  on  the  bar  thus  formed,  and  I  see  no  remedy  for  the 
trouble.  Temporary  relief  may  be  obtained  by  dredging,  or  the  pier 
system  may  be  exteuded  to  this  point,  with  the  full  kuowledge  that  a 
similar  bar  wilt  form  just  outside  of  the  exteuded  piers;  and  the  strag- 
gle thus  carried  ou  fiom  time  to  time  until  the  canal  reaches  from  one 
end  of  Lake  Saint  t;iair  to  the  other.  Of  course  this  would  be  a  work 
of  some  time,  but  it  is  nevertheless  sure, 

In  view  of  this,  I  do  not  recommend  any  extension  of  the  pier  system, 
bnt  instead,  that  resort  be  had  to  dredging  whenever  it  is  found  that  the 
accumulation  on  the  bar  is  such  as  to  neutralize  to  any  extent  the 
advantages  of  the  canal. 

The  canal  being  a  fact  accomplished,  I  do  not  feel  called  npon  to  dis- 
cuss the  engineering  questions  connected  with  Its  design  and  location, 
bnt  deem  it  my  duty  simply  to  suggest  such  measures  as  seem  to  me  to 
be  necessary  to  make  it  as  valuable  as  possible  to  commerce.  I  there- 
fore submit  the  following  recommendations,  viz : 

Continue  the  system  of  stopping  with  sods  whatever  leaks  appear  in 
the  sheet-piling,  and  refilling  the  holes  in  the  embankment  behind  them 
with  earth. 

Dredge  a  chapnel  of  16  feet  iu  depth,  and  200  feet  in  width,  along  the 
axis  of  tho  canal  (and  ite  prolongation  at  either  end)  flrom  the  deep 
water  above  the  canal  to  deep  water  below. 

To  make  a  channel  of  the  width  and  depth  named  will  require  the 
removal  of  aboat  200,000  cubic  yards  of  material,  which,  at  40  cents  per 
cubic  yard,  will  cost  $SO,000 ;  and  to  pay  the  custodian  of  the  canal 
and  fumisn  sods  and  labor  stopping  the  leaks  will  cost  $5,000  j  total, 
185,000. 

This  estimate  is  based  upon  the  supposition  that  no  quicksand  is  en- 
countered during  the  excavatiou.  Should  any  be  found  the  amonnt  of 
the  estimate  will  not  suffice  to  make  the  channel,  nor  is  it  possible  to 
estimate  with  any  degree  of  accuracy  the  sum  which,  iu  that  case,  will 
be  required. 

The  location  of  tho  work  is  in  the  collection  district  of  Detroit,  and 
the  nearest  light  (except  those  located  on  theembankmeutat  either  end 
of  the  canal)  is  that  at  the  head  of  the  "  cut "  or  artificial  channel 
through  Saint  Clair  Flats. 

The  amount  of  revenue  collected  in  the  district  daring  the  year  end- 
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iDg  Jaae  30, 1872,  was  $283,127.28,  aod  the  Dnmber  of  vessels  passing 
Saiot  Clair  Fiata  iu  daylight  during  the  same  period,  as  reported  by 
tbo  custodtaii  of  the  caoal,  was  5,521  steamers,  6,039  schooners,  and  752 
barks. 

TleiiDODnt  of  fnnda  available  Docember  11,1971,  the  date  at  which  I  took 

chuge  of  the  work,  \Ttis  of  the  appropriatioa  of  Jul;  11,  1U70 (2,663  IG 

Approjiriated  by  act  approved  March  3, 1871 1,500  00 

Total  availaLIo 4,162  Iti 

Elpended  to  July  1,  1372 1 2,205  IC 

Balance 1,957  00 

Approiiriated  by  act  of  Jone  10,  1872 4,000  00 

AmouDt available  Jiily  1,1872 5,957  CO 

Amonnt  reqalred  for  fiBcal  year  l>*7:i-74 $^,  000  00 


harboe  of  refuge,  lake  huron,  michigan. 

United  States  Engineer  Office, 

Detroit,  Michigan,  September  30, 1871. 

General  ;  By  letter  from  the  ofliee  of  the  Chief  of  Engineers,  dated 
Uarch  14,  1871,  I  was  informed  that,  by  act  of  Congress  approved 
March  3, 1871,  the  sum  of  $100,000  bad  been  appropriated  for  a  harbor 
of  refuge,  Lake  Huron,  Michigan,  and  directed  to  take  charge  of  that 
work,  and  to  submit  for  approval,  at  as  early  a  day  as  practicable,  a 
project  for  carrying  it  on. 

Preliminary  to  the  final  location  of  the  harbor,  I  deemed  it  necessary 
to  institute  minute  surveys  and  examinations,  with  a  view  to  giving 
effect  to  the  following  opinion  contained  in  that  portion  of  my  supple- 
nentaty  report  entitled  "  Examinations  for  a  harbor  of  refuge  between 
Point  anx  Barques  and  Saint  Clair  Biver,  Michigan,"  transmitted  with 
my  letter  of  October  14, 1870,  to  wit :  "  1  am  decided  iu  my  opinion 
that  the  harbor  should  be  as  near  Point  aus  Barques  as  the  other  and 
most  important  condition  of  good  holding-ground  will  permit," 

The  organization  of  a  snrveyiiig  party  was  proceeded  with,  in  order 
that  the  work  might  be  commenced  as  soon  as  the  season  would  permit. 
On  the  let  of  April,  Captain  Jared  A.  Smith,  Corps  of  Engineers,  re- 
ported to  me  for  duty,  in  accordance  with  paragraph  7,  Special  Orders 
No.  124,'War  Bepartoient,  dated  Adjutant  General's  Office,  "Washington, 
-March  28,  1871,  and  was  immediately  "  placed  in  charge  of  the  opera- 
tions in  connection  with  a  harbor  of  refuge  on  Lake  Huron." 

It  was  not  until  the  early  part  of  May  that  I  deemed  the  weather 
safficiently  settled  to  warrant  audertakiug  the  field-work  of  the  survey. 
Accordingly,  under  date  of  the  3d  May,  I  iustructed  Captain  Smith  as 
follows : 

Dct'BOIt,  Michigan,  Mas  3»  IS71. 
CiPTAiN :  upon  tho  rctnrn  to  this  city  of  assistants  Ulffers  and  Craju,  now  engaKed 
in  the  rnirvey  of  tbo  Middle  Ground  at  Black  Elver,  you  will  conaider  them  aa  uodtir 
jont  onlen,  and,  with  them,  wjjl  proceed  by  tho  first  available  opportunity  to  Port 
Hope,  near  FolDt  Anx  Barques,  and  liegin  the  satvejs  and  examinations  required  to 
rtefinitely  locate  the  proposed  harbor  of  refiigo  on  Lake  Huron.  Of  tho  cliaractet  of 
ibeie  uirreya  and  examinations  yoti  are  folly  advised,  and,  therefore,  nothing  in  the 
*ay  of  debilled  inatractlotis  is  needed. 
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After  the  BDrveys  and  ezaminations  at  Port  Hope  are  eoiDp1et«d,  you  will  tnuiiftr 
your  partf  to  8aud  Beaoh  Bay,  and  afterward  to  Blae  lAdge,  m^ing  at  each  plac« 
ezaminatioiis  Mid  Bnrveys  Himilar  to  tbo«e  at  Port  Hope. 

Yon  will  coDstmct  your  maps  in  the  field  as  each  Biirrey  progreBBeB,  and  as  aoun  u 
cOmplet«dwiUBeiidacopyof  each  to  this  office.  •■  >  •  •  Itjg  desired  that  yoa  will, 
by  iKiring,  ascertain  with  accuracy  the  "  holdiag-groand  "  at  each  of  the  points.  Ths 
boringa  must  be  tiulBcieiit  in  number  to  leave  no  donbt  in  the  case. 

Very  respectfully,  , 

O.  M.  FOE, 
Major  of  Engineat. 
Captain  J.  A.  Smith, 

Corpi  of  EHglneeri,  United  Stale*  Army,  Dttreil,  Michigan. 

DETRorr,  MiAiga*. 

Major  :  I  have  the  honor  to  submit  the  fononing  report  of  completed  suTreje  and 
GxnminatiouB  for  locating  a  barboi  of  refuge  in  Lake  Huron.  The  BouDdings  beioc 
made,  and  boringB  required  at  date  uf  my  former  report,  were  completed  on  tbeStn 
of  Augnst;  the  weather  being  so  rough  that  hut  eleven  days  were  actually  oocupieilon 
the  work  after  June  30. 

The  soQDdingH  obtained  were  platted  ou  ao  extra  sheet,  aud  covered  in  detail  tb« 
location  nrouosed  for  cribs,  as  well  aa  a  lai^v  portiau  of  the  nucborage. 

In  the  uoriogH  previously  made,  viz,  eleven  nt  this  place  and  nine  at  Sand  Beacb,the 
action  of  the  auger  used,  a  cummon  bit,  was  unsiilisfactory,  from  the  difficulty  nith 
which  it  penetrated  surface  layers  of  cobble-Htoiies  aud  gravel.  A  new  aueer  wis 
made,  cDnaiating  of  a  semi-cylindrical  pod.  with  n  point  reseinbliug  a  gimlet:  this,  like 
the  former,  was  worked  in  an  iron  tube  adjusted  for  depth  of  water.  With  this  ap- 
paratus no  difficulty  was  experienced,  even  in  boring  some  of  the  softer  formations  of 
sandstoue. 

Of  tweuty  borings  made  at  Port  Hope  thirteen  indicate  blue  clay ;  two  othew  indi- 
cate a^ood  holdiug  ground,  though  notfiuding  this  material;  and  the  remaiuiug  five, 
which  indicate  a  bard  or  rock  bottom,  are  al!  outside  the  limits  of  the  anchorage  pro- 
tected by  the  proposed  pier.  A  large  nnmlrer  of  examinations  were  also  iDa«le  with 
poles,  shod  with  heavy  pointed  spikes  of  iron,  projecting  about  15  inches  beyond  the 
eud  of  the  poles. 

Through  courtesy  of  the  owners  and  master,  the  tug  J.  H.  Martin  was  nsed  in  at- 
tempts to  drag  a  small  anchor  of  340  pounds.  From  one  arm  of  this  anchor  the  point 
and  palm  were  broken.  It  was  first  dropped  outside  (south)  of  the  limits  proposed  for 
a  harbor,  and  dragged  a  short  distance  to  the  area,  before  found  to  be  clay,  when  it 
canght  aud  he4d.  It  was  then  let  go  within  the  above  place,  and  immediately  resisted 
completely  all  efforts  to  drag  it,  notwithstanding  less  than  twenty  fathoms  of  cable 
were  out,  and  in  five  fathoms  of  water.  I  was  informed  by  the  master  of  the  tug  that 
the  amount  of  steam  up  was  but  about  half  the  allowance,  but  that  it  was  sufHcient  to 
take  a  large  vessel  up  to  her  anchor  in  a  stiff  breeze.  In  this  1att«r  experiment  the 
broken  arm  was  downward,  and  when  raised  was  covered  with  hard  blue  clay. 

Alt  the  foregoing  iudicate  a  stratum  of  this  clay,  generally  covered  with  a  single 
layer  of  cobble-stones  and  sometimes  gravel,  the  depth  of  the  clay  being  found,  in  two 
instauoea,  once  3  feet  S  inches,  and  in  the  other  place  5  feet  3  inches,  Noe.  13  and  15. 
The  published  lake-survey  chart  of  Lake  Huron  states,  in  a  marginal  note,  "Good 
holding- ground  will  be  found  in  6  and  7  fathoms  north  and  east  from  dock  at  Stafford's 
mill  j"  and  the  chart  of  Saginaw  Bay  aud  part  of  Lake  Huron,  by  same  authority,  marks 
clay  in  about  five  fathoms,  and  oast  of  the  same  dock. 

Were  a  further  conflrination  of  the  anchorage  rci|uired,  it  might  be  had  in  the  &ct 
that  vessels  often  "let  j^"  in  this  place  when  unable  te  weather  Saginaw  Bay,  and  I 
have  an  instance  recorded  in  toy  journal  of  a  barge  with  seven  vesseu  in  tow  holding 
by  her  ein^'e  anchor,  in  a  high  wind,  an  entire  day.  When  leaving,  as  she  was  com- 
pelled to  do  for  the  river,  I  observed  that  It  was  with  difficulty  she  could  move  the 
tow  against  the  wind  and  sea. 

Of  tiie  tKiiings  at  Sand  Beach,  twenty  in  number,  only  one,  No.  10,  indicates  a 
material  which  would  catch  and  hold  an  anchor.  This  boring  penetrated  6  feet  with- 
out reaching  the  underlying  rock.  The  material  obtained  was  a  firm  mud,  composed 
almost  entirely  of  very  liuc  f^rit,  worn  from  the  sandstone  formation,  and  thoagb  suffi- 
ciently firm  to  hold  an  a'jchor,  it  hod  some  of  the  properties  of  a  quicksand.  This  is 
in  14  feet  of  wat«r,  and  in  its  vicinity  on  both  sides  weeds  grow  to  the  surface.  At  n 
distance  of  G50  feet  from  the  above,  very  hard  rock  was  found  in  11  feet  of  water,  with 
no  covering  save  cobble-stones  and  bowlders,  eouie  of  the  latter  being  vcrv  largo.  Or 
the  lemaining  borings  less  than  one-half  indicate  any  covering  to  tlie  rock  save  peb- 
bles, cobble-stones,  or  bowlders.  A  depression  occurs  in  tbe  eonilstone  formation,  pto- 
dnoing  a  trough  or  valley  extending  from  shore  in  a  northeast  direotion.    The  rock  m 
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this  volley  is  soft,  and  near  shore  in  places  Dearly  dieiDtegrated  or  rotten.  On  the 
■oBtb  RDd  eut  B  ridge  of  hard  rock  estcDds,  no  tbat  14  feet  of  water  is  fonod  over 
3,000  feet  ^m  tbe  nearest  land,  and  over  4,000  fiom  tlie  bottom  of  the  bay.  Tbia 
ridge  catcbes  the  drift  moving  southward  along  the  shore,  and  through  its  agency  a 
)trge  beach  has  formed,  givinc  the  towoehip  as  well  as  tbe  bay  its  name.  The  dnfl 
coDiiBtB  mainly  of  saud,  sometimes  mixed  with  mad  and  fine  grit,  fbnniiig  a  quicksand, 
■nd  is  so  soft  tbat  the  boriDg  apparatus  scarcely  detected  its  presence,  and  it  was 
necesury  to  obtato  Bampleahy  other  meaus;  its  depth  varies  witb  the  irregatar  surface 
of  the  rock,  diminishing  with  its  distance  from  the  biittom  of  the  bay;  tlie  greatest 
deptb,  aside  from  that  already  mentioned,  being  3  feet  7^  inches.  The  examinationa 
upon  the  ridge  or  reef  show  it  to  bo  a  hard-rock  forniation  partially  covereil  with  cob- 
ble^tODes,  shingte,  and  bowlders.  Tbe  surface  of  the  ledgo  Is  so  bard  as  to  require  c«ll- 
iiderable  labor  with  a  drill  to  make  a  perceptible  impression.  Examinations  were 
ilso  mode  witb  the  iion-shod  poles,  iuvarlably  fiudinc  sandstone. 

Tbe  ancborage  found  is  of  such  limited  extent,  aud  in  so  shallow  water,  as  to  be  of 
little  or  DO  valae  for  tbe  general  commerce  of  tbe  lake  in  any  wind  which  would  cause 
the  vessel  to  lie  between  her  anchor  and  the  shore. 

At  Ricbniondville,  or  Blue  Ledge,  of  eigbteeu  borings  nine  indicated  clay,  or  a  ma- 
tFrial  equally  good  for  a  "holding-ground,"  the  greatest  depth  beiug  five  feet  agkl 
iirArj,  aud  the  least  hot  eeren  jnriheif.  Of  these  tilne,  four  were  in  steps  or  seams  of  the 
roeka,  tbe  direction  and  extent  of  which  could  lie  distinctly  traced,  usually  running 
parallel  with  the  shore. 

The  remaining  nine  were  in  rock  of  various  degrees  of  tiardneSH,  in  places  covered  a 
fi^v  inches  with  sand.  A  large  number  of  examinations  had  previously  been  made 
villi  tbe  pikes,  the  results  being  far  less  favorable  to  an  anchorage  than  the  borings. 
The  bottom  is  extremely  recniar,  approximating  an  inclined  plane,  18  feet  of  water 
bring  obtainecl  about  1,500  feet  from  shore,  the  depth  uniformly  increasing  with  tlie 
diatince  out.  The  general  formation  is  rock,  though  more  argillaceous  and.  In  places, 
Mf(vr  than  was  found  farther  north.  Its  stratification  is  distinct,  and  steps  andseams 
nn  be  seen  in  places.  The  examinations  indicate  that  in  these  sttps  and  seams  are 
ilepoeitB  of  what  appears  a  dJwntcgrated,  soapy  shale,  resembling  blue  clay  in  color  and 
Irilnre.  While  there  are  places  where  an  anchor  would  bold,  there  are  a  greater  uum- 
Wr  where  it  wonld  not.  It  would,  perhaps,  bo  witb  great  difliculty  that  a  vessel  would 
In  dragged  ashore  with  a  good  anchor,  but  there  would  bo  no  surety  that  she  would 
nut  drag  five  hundred  or  even  a  tbouuind  feet  wbeu  ahe  firat  lets  go. 

The  foregoiug  simply  indicate  t)io  character  of  the  bottOTa  at  tbo  places  examinol. 

Id  order  for  a,  barbor  tu  be  a  placc  of  refuge,  it  must  bo  accessible  for  vi'wtels  of  all 
fluwes  in  all  winds  and  seas.  The  commerce  passing  this  part  of  Lake  Huron  is,  iu 
nuny  respects,  peculiar,  and  the  amount  passing  this  central  part  of  the  great  lake 
lloroughfare  can  scareely  be  estimated  save  by  takiug  the  combined  tonnagu  of  the 
lak™.    Tho  cargoes  embrace  nearly  evi^ry  variety  of  w(5d,  grain,  and  mineral. 

Desidea  vast  numbers  of  Hteauieti  and  sailing-vessels,  there  are  freights  of  immense 
vilne  in  bargee  and  other  vessels,  eigbt  being  a  very  common  nnraber  drawn  by  a  single 
■team  barge  or  tug.  The  rigging  and  crows  of  most  of  these  vessels  are  so  small  as  to 
teniler  them  nearly  helpless  wheu  adrift.  A  large  proportion  of  tbe  i«ko  freights  is 
now  transported  iu  thia  manner,  which  is  rapidly  increasing.  Its  unwieldy  form  and 
•low  speed  place  it  in  great  need  of  a  shelter,  which  must  afford  a  must  ample  entrance 
and  room  u>  bo  of  service.  A  hundred  and  teu  miles  of  this  coast,  traversed  by  a  far 
ETcater  commerce  than  any  other  equal  distauce  on  tho  entire  lakes,  bos  no  shelter 
■halever  for  vessels  in  storms  from  the  north  or  any  easterly  )>oiut,  while  the  forty 
niln  of  this  distance,  adjacent  to  Saginaw  Bay,  is  among  the  most  exposed  portions  of 
llieeclire  inland  navigation. 

J.  ,  ....  -    -thwest  to  northwest  vessels  have  no  difficulty  in  approaching  the 

, ,  when  tboy  would  not  venture  to  pass  it,  or  when,  having  passed, 

they  are  fn-quently  much  crippled,  requiring  protection  near  at  hand.  In  a  change  of 
Willi],  which  often  occurs,  tbey  are  compelled  to  run  a  long  distance  for  shelter,  or 
wc^t  tbe  alteroativo  of  remaining  without  it. 

8o  far  as  I  can  ascertain  from  tbe  published  charts,  or  my  own  observations  and  in- 
'iniriw,  there  is  no  place  ncnror  than  Port  Hope  to  Point  aux  Barques  at  all  adapted 
lo  the  requirements  of  a  barbor.  Were  there  such  a  place,  it  would  become  exposed 
tc  winds  and  seas  from  northwesterly  directions,  and  be  less  rea<lily  reached.  Tlie  sea 
in  thcM  winds  atfecta  tbo  shore  at  Port  Hope  but  little ;  I  have  reason  to  believe  even 
1<«<  than  a  few  miles  further  south.  Tbe  llgbt-house  is  less  thou  seven  miles  distant, 
*ncl  can  be  distinctly  seen  when  out  ooe  and  three-fourths  miles  from  shore,  giving  ves- 
•ebifiom  the  north  every  possible  guide  to  a  harbor,  as  its  ranges  would  be  seen  long  be- 
fore the  light  disaiipeared.  The  light  wonld  guide  sn  approacli  from  the  south  directly 
In  the  place,  wiln  the  additional  securily  that  the  shore  could  not  be  reached  with  its 
r»ji  in  view.  In  approaching  Sand  Beacb  the  light  would  be  distant  fifteen  miles,  and 
eouMbe  seen  only  when  six  or  more  miles  from  shore,  when  it,  aa  well  asharbor  ranges, 
«iu!d  hardly  bo  seen,  save  iu  clear  weather.    Were  a  harbor  still  farther  south,  it 
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would  require  tbe  bnilding  of  an  additional  li^ht-boii»e  to  mark  it8  poaitino.  To  my 
mind  every  indication  of  positiou  and  pbyaicul  relaliou  poJDta  to  Port  Hope  u  the 
moat  snitable  and  deairabje  place  for  a  barbor  of  veTaife  to  be  obtained  on  tbis  shote. 
lu  tbis  opinion  I  have  not  couaidered  tbe  place  itnelf,  tbougb  it  offers  manyodvaa- 
taftea  not  aecured  oleewliere.  Its  snpiilies  of  noud,  whicb  are  immeniM),  make  it  a  wood' 
ing  place  for  ateambrs,  and  tliia  traffic  would  be  largely  iocreMed  were  a  greater  secu' 
rity  of  landing  afforded.  SteOQiera  oKcn  land  bero  wlien  noable  to  do  Ho  on  the  eontli 
abore  of  Snginaw  Bay,  making  this  the  link  bv  whicb  connecCiona  ore  made  with ottacr 
plocea.  In  point  of  inauufocturea  and  general  prosperity,  there  are  few  places  on  tlio 
abore  which  rival  it. 

At  Kand  Beach  there  ia  barely  wood  for  locnl  conaamptioD ;  no  mannfoctarea  save  » 
few  abinirles,  and  no  bnsineaa  intereata,  save  Ihoae  purely  local.  Hicbmondville  wonid 
fnmiab  large  i|uantities  of  wood,  and  some  lumlier,  but  aside  from  these  will  have 
little  importance  for  years  to  come. 

As  no  plans  have  been  proposed  for  a  harbor  at  Port  Hope,  save  that  of  Mr.  Staffun), 
whicb  in  some  respects  fails  to  meet  the  reqniremento,  I  herewith  subuiit  a  aingla  plao, 
with  my  reasons  for  its  adoption ; 

About  3,000  feet  from  tbe  two-fatboma  curve,  tot  a  breakwater  he  couatmcted  3,500 
feet  in  length,  its  direction  parallel  with  the  aliore,  or  one  point  west  of  north;  its 
south  end  nearly  east  from  tbo  present  wharf,  and  a  wing  1,500  feet  long  running  from 
the  north  end  toward  shore,  makiugan  anglo  of  lOG*^.  With  the  present  surface  of  tbe 
lake  tbe  greatest  depth  of  water  through  which  the  cribs  wontd  paas  would  tie  a  little 
over  30  feet,  the  maximum  height  of  cribs  would  be  38  feet,  and  its  base  nhonld  be 
equally  large.  On  the  sonth  and  west  extremities  of  this  pier,  and  ou  the  east  end  of 
tho  present  wharf,  range-lights  should  be  placed.  The  aouth  of  the  liarbor  would  be 
entirely  open,  giving  a  brood,  ample  eiitrauce  in  four  to  five  fathoma  of  wat«r,  and  do 
obstacles  to  an  entrance  from  any  direction.  An  eicellent  entrance  would  also  be  ob- 
tained on  the  north  in  20  feet  of  water,  whence  vessels  could  safely  enter  and  leave 
when  their  draught  was  not  sucli  aa  to  cauae  tbem  to  strike  in  tliat  depth.  The  ptw- 
ent  snrface  of  the  lake  is  aomewhat  above  itA  average  beiglit.  Connecting  the  wiuod- 
ings  of  my  anrveya,  approximately,  and  as  near  as  opportunities  permitted,  with  the 
levels  recorded  by  tbe  lake  survey,  1  find  the  highest  record  shows  t.S  feet  above,  sod 
the  lowest  i.'J  feet  below  tbe  present  surface  of  the  water ;  tbe  extreme  records  occnr- 
-'-  :  but  once,  the  former  in  1S38  and  the  latter  in  1S19. 

luctuations,  involving  IJ,  and  in  some  cases  2  feet  below  the  present  level,  lie  to 
uB  expected.  This  would  dimiuisb  the  area  of  snohorage  and  depth  of  entrance, 
though  still  leaving  a  depth  of  18  feet  in  the  northern,  aud  ample  room  with  overfanr 
fathoms  iu  tbe  sent  hern  entrance. 

Applying  these  conditions  to  Sand-Beach  Bay  wonld  divest  it  of  whatever  claims  to 
anchorage  it  may  now  possess,  while  the  presence  of  the  reef  on  its  sonth  most  reader 
an  entrance  in  a  north  or  sootheast  storm  hazardous  in  the  extreme.  The  draaghtsof 
vessels  now  being  built  are  only  limited  by  tbe  depth  of  commnnicatioos  between  the 
lakes,  or  about  14  feet,  a  few  of  as  great  as  14)  feet  draught  being  afloat.  These  ves- 
sels in  a  high  sea  are  not  safe  iu  leas  than  20  feet  of  water,  and  moat  sailing-masters 
would  rather  weather  a  atorm  than  riak  them  in  that  depth.  It  ia,  therefore,  essential 
that  a  good  depth  of  water  be  oQbrded  until  a  lea  be  gained.  But  few  storms  prevail 
firom  southerly  directions,  and  rarely  of  snfficient  force  to  endanger  navigation  in  this 
part  of  the  lake.  Vessels  iu  this  vicinity  in  such  storms  readily  obtain  shelter  behind 
Point  auz  Barques.  A  harbor  open  on  the  south  ia  therefore  Bul()eet  to  little  or  no 
objeotion  in  diacusaing  simply  a  question  of  safety,  and  ahonld  thecouvenienceof  com- 
merce require  it  at  any  future  time,  the  aeas  from  that  direction  could  be  broken  with 
comparatively  little  eipeuse. 

Besides  the  pier  mentioned,  I  would  add  a  smaller  one  on  the  north,  leaving  an 
opening  of  500  feet,  its  outer  end  to  be  aouthweat  frum  the  end  of  the  main  wing,  and 
its  length  to  be  BOO  feet  toward  shore,  where  it  would  reach  8  feet  of  water.  This  is 
not  absolutely  essential  for  safety,  but  would  add  greatly  to  the  ancboraEe  and  con- 
venience, its  cost  being  small.  Tbe  area  within  and  north  of  these  piers  would  afford  cod- 
Bideral)le  shelter  from  southerly  wiiida,  and  the  area  of  protection  froui  otiier  directioDl 
would  l>eequivalenttoahalfmileaquare,  outside  the  I'l-foot  curve,  two- thirds  of  which 
wonld  lie  deep  enough  for  all  classes  of  craft  in  all  atogeaofthe  water.  I  submit  plans  far 
the  construction  of  the  breakwater  iu  cribs  T5feet  iu  length,  SUed  with  stone  4  feet  above 
the  present  water-surface.  The  portion  near  the  angle  being  much  exposed,  ahoald  be 
re-euforceil  with  extra  timbers  and  iron  platea,  to  resist  any  action  of  tbe  ice.  Stone 
may  be  readily  obtained  iu  the  vicinity,  both  from  quarries  and  tlie  snrface  ot  the  lund. 
The  latter  are  abont  20  per  cent,  heavier  than  the  quarried  stone,  and  nbould  be  used 
at  lenst  for  tbe  more  exposed  portions  of  the  work.  It  is  not  likely  that  any  accumn- 
latiou  of  sand  would  obtaio  within  the  harbor,  as  tho  ai^iacout  shores  liave  a  bottom 
of  ledge  rock ;  and  the  wharf,  built  solid  a  distance  of  1,300  feet  from  shore,  has  caused 
no  perceptible  aecnmaktion  on  either  band  sinc«  being  built,  about  ten  j'ean  ago. 
The  portions  of  the  cril^  below   water  I  would  recommend  to  be  of  snch  timben  *>■ 
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b«ii>E  in  [table,  are  cbeapeet.  These  are  hemlock,  elm,  aeh,  and  perhaps  other  varie- 
ties. Tbeir  cost  is  but  aboul  tbree-fuuitbs  that  of  pine,  and  they  would  be  eqnally 
good.  Bare  where  liable  to  rot.  Tbe  price  of  »ll  kinds  of  timber  is  conetantlj  advanc- 
lUK.and  it  can  bo  obtaiuod  for  lens  Don  tbao  at  any  probable  future  time. 

The  work  will  require — 

11.839,448  feet  board-measure  of  timber,  at  314 I1G5,TS2  37 

9WiJ«iO  cubic  feet  framiiig,  at  4  conta '  39,464  80 

25,796  eonlsBtone,  at  |d ?IM>,3C0  00 

%1,191  ponnde  iron  bolts  aud  plates,  at  4  ccnta 38,ll!7  64 

Dredciog  for  Betting  cribs 5,000  00 

Contingencies  about  10  per  cent 45,000  00 

Touffor  main  work 449,744  71 

And  for  eight  faundrad  feet,  ID  Hmaller  cribs,  at  |35  per  foot 2ti,000  00 

Very  respectfully,  yon r  obedient  serTant, 

JARED  A.  SMITH, 
Captain  of  Msginetn. 

A  copy  of  each  of  the  maps  referred  to  by  Captain  Smith  accom- 
tmoies  this  report.  Tbe  details  of  tbe  pier-work  of  the  proposed  break- 
voter  are  completed  and  ready  to  be  submitted  to  the  board  of  engin- 
eers, hereinafter  recommended,  provided  sucb  a  board  is  convened,  Xo 
copy  of  them  is  submitted  now,  since  it  is  possible  a  board  of  engineers 
may  change  them  somewhat. 

It  vill  be  seen  that  OaptainSmith  reports  decidedly  in  favor  of  locat- 
iog  the  hart>or  at  Fort  Hope,  and  his  cxaminatiouH  ehow  that  the  prime 
reqaisite  of  such  a  hart)or,  "  holding-ground,"  is  found  at  Port  Hope- 
Though  this  holding- ground  is  not  !\s  good  as  it  ought  to  be  for  a  har- 
bor of  refuge,  j'et,  contrary  to  my  expectation,  it  appears  to  be  better 
than  at  Sand  Beach  Bay. 

In  a  former  report  upou  this  subject  (see  page  05  Ei.  Doc.  House  of 
Representatives,  Forty-first  Congress,  third  session)  I  use  the  following 
liuignage,  viz : 

[■m  decided  in  mj  opinion  that  tbo  harbor  should  beasuear  Point  auxBarqucsostbe 
other  uid  most  important  condition  of  good  holding-f^round  wilt  permit. 

It  appearing  that  good  "  holding-ground  "  is  found  at  Port  Hope,  the 
choice  of  a  location  for  the  proposed  harbor  is  narrowed  down  to  that 
place,  even  admitting  that  the  character  of  the  "  holding-ground"  at 
Sand  Beach  Bay  is  equally  good.  Kichmondville  is  deemed  too  far  from 
Point  aux  Barques  to  loiswer  all  the  conditions. 

While  selecting  Port  Hope  as  the  siteof  the  harbor,  because  it  is  nearest 
Point  aux  Barques,!  am  well  aware  that  many  persons  of  standing  and 
Jndgment  will  differ  with  me,  and  as  this  is  lessa  question  of  eugiucering 
Rkill  than  of  opinion,  concerning  the  requirements  of  commerce,  their  opin- 
ion is  entitled  to  weight.  I  have  taken  advantage  of  every  opportunity 
to  talk  with  mariners  upon  this  subject,  and  their  expression,  to  me,  has 
been  almost,  if  not  quite,  unanimously  in  favor  of  the  location  of  the 
harbor  at  Port  Hope.  Bnt  I  have  had  little  opportunity  to  consult  mas- 
ters of  sailing-vessels,  my  inquines  being  altogether  limited  to  masters  of 
steamers. 

It  seems  to  me  that  the  ground  upon  which  I  founded  the  opinion 
xlready  referred  tola  the  correct  one,  namely,  that  thepointbest  suited  to 
the  wants  of  commerce  as  the  location  of  the  harbor  is  that  midway  in 
the  long  stretch  of  one  hundred  and  fitty  miles  from  the  foot  of  Lake 
Ilaron  to  Thunder  Bay  Island.  Point  anx  Barques  occupies  almost 
eiactly  this  relation.  Bat  there  is  no  suitable  "  holding-ground "  at 
Point  aax  Barqaes,  therefore  the  first  place  to  the  southward  where 
"  holding-ground  "  is  found,  namely,  Port  Hope,  is  the  one  recommended 
as  the  Bite  of  the  harbor. 
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While  I  make  this  recoiumendatioQ  I  do  not  nieau  to  deny  the  posd- 
bility  of  error  npoii  my  part,  aod  for  this  reason  I  respectfoUy  recom- 
mend that  a  board  of  engineers,  of  high  ranlc,  be  ordei-ed  to  meet  here 
foe  the  purpose  of  considering  this  sn^ect,  as  well  as  the  details  of  the 
breakwater  piera,  which  must  be  the  same,  whatever  site  be  finally 
chosen  for  the  harbor. 

As  bearing  upon  the  facts  detailed  in  Captain  Smith's  report,  I  sub- 
mit herewith  copy,  marked  A,  of  correspondence  relating  to  the  nature 
of  the  bottom  at  Sand  Beach  Bay,  The  statement,  in  my  letter  of  the 
lith  of  July,  that  the  pile  referred  to  had  penetrated  to  a  depth  of 
nearly  5  feet,  was  based  upon  the  assumption  that  the  pencil-mark  upon 
the  pile,  purporting  to  indicate  the  point  to  which  the  pile  penetrated 
the  ground,  was  accurately  placed.  Captain  Smith's  i-eport  shows  tbat 
it  was  not-. 

All  of  which  is  respectfully  submitted. 

O.  >r.  FOB, 
Major  of  Engineers  and  Brevet  BrigadierOeneral,  U.  8.  A. 

Brigadier-General  A.  A.  HtJStPHREYS, 

Chief  of  Engineers,  JJ.  8.  A.,  Washington,  D.  C. 


Cg. 
SAINT  CLAIR  tXATS. 

Office  op  the  Chief  op  Kncineers, 

Wasltington,  D.  C,  January  !),  1872. 

Sir:  In  reply  to  the  communication  of  the  chairman  of  the  Senate 
Committee  onCommerceof  thelCUniltimo,  referred  to  this oflSce,  asking 
for  information,  suggestion,  or  recommeiidatinn  in  relation  to  proposed 
Senate  bill  No.  345,  "  For  deepening  Saint  Olair  Flats  Canal  to  10  feet," 
I  have  the  honor  to  state  that  on  a  former  occasion,  in  a  letter  of  Feb- 
ruary 19,  1807, 1  expressed  the  belief  that  as  the  economy  and  security 
of  lake  navigation  would  be  materially  enhanced  by  increasing  the  size 
and  draught  of  vessels  engaged  therein,  increased  depth  would  be  de- 
manded from  time  to  time  by  the  growing  wants  of  commerce;  that 
for  the  present  an  increased  depth  should  be  secured  where  tbe  greatest 
amount  of  shipping  enters,  either  for  cargo  or  safety,  and  that  the  chan- 
nels of  the  rivers  coimecting  the  lakes  should  be  of  corresponding 
depth. 

The  Saint  Clair  Flats  Canal  was  planned  for  a  IMeet  navigation  at 
the  lowest  stage,  and  it  would  appear  from  this  proposed  legislation  that 
the  lake  trade  is  already  looking  to  an  increase  of  its  depth. 

It  is  believed  that  16  feet  would  be  a  limit  which  there  would  be  no 
necessity  to  exceed.  The  canal  is  now  300  feet  wide.  The  anm  named 
in  the  bUl  is  deemed  sufficient  to  increase  the  depth  to  16  feet  in  a  cat 
200  feet  wide,  which  would  be  sufficient  for  the  easy  passage  of  vessels, 
and  beyond  which  it  would  not  be  safe  to  extend  the  width  for  fear  of 
endangering  the  canal-banks. 

The  communication  of  the  chairman  of  the  Committee  on  Commerce 
is  herewith  respectfully  returned. 

Very  respectfully,  yoor  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier-General  and  Chitf  of  Engineer!. 

Hon.  W.  W.  Belknap, 

Secretary  of  War. 
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8A.IKT  CLAIR  FLATS  CANAL. 

Deteoit,  Michigan,  October  ;t,  1872, 
Sir  :  At  the  risk  of  appearing  over- zealous,  I  take  the  liberty  of  urg- 
iDg  that  the  ful)  amount  of  my  estimate  for  the  improTement  of  Saint 
Clair  Flats  Gaual  be  appropriated  at  the  coming  session  of  Congress. 
Since  making  my  annnal  report,  the  water  in  the  canal  has  been  practi- 
cally reduced  to  11  feet  6  inches,  principally  due  to  the  action  of  the 
Theela  of  heavily-laden  propellers,  and  notably  \he  propeller  I'biladel- 
phia,  which  grounded  in  the  canal  a  few  days  ago,  and  in  endeavoring 
to  force  her  way  through  worked  her  machinery  violently,  piling  upthe 
sand  behind  ber,  with  tbn  effect  referred  to  above.  Such  occnrrences 
will  henceforth  be  even  more  tVoquent,  and  [  anticipate  the  destruction 
of  the  great  usefulness  of  the  improvement  uuless  measures  nre  promptly 
taken  to  secure  a  channel  of  sufBcient  de]>th  to  enable  vessels  of  the 
heaviest  draught  to  freely  pass  through,  and  thus  avoid  the  iujurions  ef- 
fects enre  to  result  whenever  one  of  them  grounds. 

The  Philadelphia  also  caused  a  leakage  from  the  east  dike  into  the 
channel  of  fully  1,200  cubic  yards  of  the  dike-flUing,  and  that  material 
is  all  in  the  bottom  of  the  canal,  to  its  great  injury.  Heretofore  1  have 
pnrsned  the  plan  of  my  predecessor,  and  wherever  such  leaks  occurred 
endeavored  to  stop  tbem  by  the  use  of  marMh-soda,  piling  them  in  the 
dike  behind  the  sheet-piles.  I  have'about  come  to  the  conclusion  that 
this  is  wrong,  and  tbat  no  effort  should  be  made  to  keep  the  cribs  filled 
with  earth.  It  can  only  be  done  at  great  expense,  and  the  effect  of  load- 
ing the  sides  of  the  cbaaiicl  with  tbe  great  weight  of  the  dike-tilling  is 
undoubtedly  to  assist  any  tendency  of  the  aides  to  run  into  the  channel. 
This  is  especially  the  case  where  any  quicksand  occurs.  This  earth-fill- 
JDg  is  of  no  use  in  confining  the  current,  sinC'C  that  is  done  by  the  sheet- 
piling  and  the  timber-work  of  the  superstructure.  1  am  now  very  de- 
cidedly of  opinion  that  it  would  have  been  better  never  to  have  filled 
tbe  cribs.  They  coutain  thousands  of  yards  of  material  dredged  from 
the  canal,  a  considerable  jMirtion  of  which  will  eventually  find  its  way 
back  into  the  channel,  and  can  only  be  gott€n  out  of  the  way  by  dredg- 
ing. The  dike-filling  adds  greatly  to  the  appearance  of  the  work ;  in- 
deed the  dikes,  with  the  growth  of  willows  upon  them,  look  beautifully, 
bnt  I  have  indicated  at  what  sacrifice. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  FOB, 
Major  of  Engineera. 
Brigadier-General  A.  A.  Humphreys, 

Chief  of  Unffineers,  United  States  Army. 


APPENDIX  D. 

ANNUAL  BEPOBT  OF  MAJOR  GEORGE  L.  GILLESPIE,  CORPS 
OF  ENGINEERS,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30, 1872. 

United  States  Engineer  Office, 

Buffalo,  New  Yori,  September,  1872. 
Sir  :  I  have  the  honor  to  submit  herewith  my  annual  report  upon  the 
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improvemeut  of  the  harbors  and  riverS  of  Lake  Erie,  west  of  Dunk 
New  Tork,  for  the  fiscal  year  euding  June  30, 1872. 
Very  rcBpectfully,  your  obedient  servant, 

G.  L.  GILLESPIE, 
Major  of  Engineer 
Brigadier-Geoeral  A.  A.  Humphreys, 

Chief  of  Engineers,  Washington,  D.  C. 


Di. 
MONROE  HARBOR,  MICHIGAN. 

So  work  of  improvement  or  repair  has  taken  place  during  the  y 
The  outer  piers  have  not  l>een  in  perfect  repair,  still  it  was  not  dee 
necessary  to  do  anything  to  them. 

By  act  of  Congress  approved  June  10,  1S72,  an  appropriatioi 
$10,000  was  made  for  the  improvement  of  this  harbor.  It  will  bf 
pended  in  deepening  the  channel  from  the  outer  bar  to  the  city  of  3 
roe,  in  repairing  revetment  of  the  United  States  Ship-Canal,  am 
closing,  by  piliug,  the  old  channel  bed  near  the  head  of  the  Un 
States  Ship-Canal. 

Sealed  proposals  will  be  publicly  invited  in  July  for  the  delivei 
the  necessary  materials  and  for  the  labor  of  construction. 

lJalaDQeJune30,187J ^t 

Appropriation  June  10,  1872 10,1) 

Total 10.  l; 

Expended  duriog  tlie;oar l; 

BaUncB  June  30, 1872 10.0 

The  amount  required  to  make  repairs  to  piers,  jil,0{IO.  This  ha 
and  port  are  in  the  collection  district  of  Detroit.,  Michigan. 

Number  of  entries  and  departures  of  vessels,  160 ;  average  torn 
each,  30  to  35  tons. 

Amount  of  duties  collected  during  the  year,  $68.6^1. 

The  entrance  to  this  harbor  is  marked  by  a  fixed  while  light  ol 
fourth  order,  shown  from  a  frame  structure  erected  on  the  north  pii 


MAUMEE  BAY,  TOLEDO,  OHIO. 

The  work  of  widening  and  deepening  the  southwest  channel  thn 
Mauniee  Bay,  in  progress  at  the  date  of  last  report,  under  contract 
Andrew  Spaulding,  of  Buffalo,  dated  March  3, 1871,  was  satisfact 
prosecuted  during  the  year.  Andrew  Spaulding  completed  his  com 
June  30,  after  removing  200,588  cubic  yards  of  material  between 
cau-bnoy  No.  2  and  black  can-buoy  No.  1,  making  a  channel  120 
wide  with  14  feet  low  st^age. 

Charles  Fitzsimons,  of  Chicago,  commenced  work  in  July  under 
tract  dated  June  6, 1871.  He  was  assigned  to  the  north  branch  of 
channel,  which  extends  outward  from  red  can-buoy  No.  2  in  the  d 
tion  of  Turtle  Island.    lu  November  he  was  withdrawn,  and  place 
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the  insiUe  along  the  range  of  tlieouter  range-lights.  Amount  removed 
to  the  close  of  the  working  seiiaon  was  Si,'S02  cubic  yards,  bank-meas- 
uremeot.  Work  was  resumed  in  May,  and  it  is  expected  that  the  con- 
tract will  be  closed  in  July. 

The  entire  amount  of  material  removed  under  this  contract,  at  the 
clme  of  the  fiscal  year,  is  132,203  cubic  yards,  bank-mcajiureuient. 

By  act  of  Congress  approved  June  10,  1872,  an  appropriation  of 
4l-'>,000  was  made  for  tlie  furtber  improvement  of  tlie  southwest  channel. 
It  will  be  expended  in  still  further  widening  aud  extending  the  north 
bnmch  of  the  channel. 

Sealed  proi>osals  will  soon  be  publicly  invited  for  dredging.  During 
the  year  it  has  been  quite  difficult  to  keep  in  place  the  buoys  authorized 
for  marking  the  channel,  and,  but  for  the  unremitting  and  laborious 
vigilance  of  the  inspectors,  the  commerce  of  the  port  would  have  been 
muuh  embarrassed.  Mariners  in  charge  of  raft^i  do  not  ordinarily  follow 
the  improved  channel,  but  cross  it  anywhere  between  the  can-buoys, 
and  not  unfrequently  displace  the  can-buoys,  or  pick  up  in  passing  all,  or 
nearly  all,  the  spar-buoys,  break  them  or  their  moorings  or  throw  them 
entirely  out  of  position. 

When  such  accidents  have  occurred  in  the  day-time,  disasters  to 
shipping  have  been  prevented  by  prompt  action  on  the  part  of  the 
in.«[iectors,  but  when  ocuiTing  at  night  the  damage  dune  could  not  be 
repaired  without  so'ne  delay.  It  is  proposed  to  mark  the  positions  now 
occupied  by  the  ean-bnoys  by  strong  day-beacous  made  of  timber. 

BnUoc*  June  30,  lei;i tlOl.Or.S  64 

ApprapriutioD  June  10.  ItfJi IS.WJO  (Ml 

Total 11S,0531H 

Eipeniled  ilurini;  tlie  Tenr 5W(i,  Q^i  27 

l>a«Jone:Ml,  liiJi [t.-fM  OH 

81,27(1  33 

Balance  Jiiiio 'J(l,  li!7i 34,777  31 

Htill  required,  to  deepen  and  widen  outer  and  inner  branches  of  south- 
vest  channel,  93O,0OU. 

Toledo  Harbor,  Maumee  Bay,  is  in  the  collection -district  of  Miami. 

Tlie  first  light  passed,  on  entering  harbor,  is  a  fixed  white  of  the  fourth 
order,  shown  Irom  a  brick  structure  erected  on  Turtle  Island. 

Amount  of  revenue  collected  here,  during  the  fiscal  year  ending  June 
30, 1872,  was,  coin,  $11,899.02;  currency,  «8,«73.91. 

Number  of  entries  of  vessels,  during  the  same  period,  2,1.30,  and  of 
ilepartures,  2,lfi8,  witli  an  aggregate  tonnage  of  l,10i,2d«. 


D3- 

MAUMEE  RIVER,  OHIO. 

By  act  of  Congress  approved  June  10, 1872,  $7,0(10  were  appropriated 
fur  the  improvement  of  Maumee  Itivcr,  Ohio.  The  money  will  be  ex- 
jH-nded  in  cutting  a  60-foot  channel  with  8  feet  water  at  oi-dinary  stage, 
Ix-tween  Mauiuee  City  and  Peirysburgb,  Ohio,  aud  in  deepening  the 
channel  across  Delaware  Flats. 

Sealeil  proposals  for  dredging  will  be  publicly  invited  at  an  early  day. 

Appropriation  Juno  10,  1872,  available,  $10,000. 

,,,_,jbyGoo^lc 
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D4. 

SANDUSKY  KIVKR,  OHIO. 

By  act  of  Congress  approved  June  10,  1S72,  au  appropriatioi 
$10,000  wa»  made  for  the  iiiiproveiut^ut  of  tbin  river.  It  is  propose 
expend  the  money  in  lUiikint;  Ji  cbaniiel,  60  feet  wide,  witli  9  fvet  at  1 
uary  stage,  from  Fremont,  Ohio,  to  the  inoiitli  of  the  river. 

The  improvement  will  commence  at  Whiteacre  Bar,  be  contiime 
tlie  mouth  of  tlie  river,  ami  if  anything  remaiiia  tliereafter  of  the  ai 
priation,  it  will  lie  expended  near  the  city  of  Fremont^ 

Sealed  proposals  for  dredging  will  be  publicly  invited  at  au  early 

Balance  Juno  30,  ISTI   p 

ApproprlutiuD  Juue  lO,  1872 , .,     10,0 

Total 10,3 

Expended  duriug  tlie  juar 

Balance  June  30,  1872 10.S 

Revenues  collected  for  Fi-emout,  Ohio,  during  the  year,  $79.  Eu 
of  vessels,  HI.    Clearances,  79.     Aggregate  tonnage,  23,0UL. 


D5. 
SANDL'SKY  CITY  HARBOR,  OHIO 

The  work  in  progress  at  date  of  last  report,  under  contract 
O.  J.  Jenning.s,  of  Syracuse,  New  York,  dated  March  4, 1S71,  was 
completed  till  December. 

The  manner  in  which  Mr.  .Jennings  fulBlled  his  contract  was  not  t 
factory.  His  maebinery  was  bad,  but  the  Judgment  of  bis  foiemn 
organizing  his  force  and  prosecuting  his  work,  was  worse.  In  n 
quence  of  these  enibarras.sments  the  work  was  much  delayed. 

Thirty  thousand  seven  hundred  nnd  eighty-tour  cubic  yards  of 
and  clay,  bank  meusureuieiit,  were  removed  from  the  iuuer  chii 
during  the  season. 

By  act  of  Congress  approved  June  10,  1872,  an  appropriatio 
$1.3,000  was  made  for  the  further  improvement  of  the  harbor, 
manner  of  application  of  this  iponey  is  not  yet  decided  upon. 

After  passing  the  Cedar  Point  light,  there  are  two  channels  that 
to  the  wharves  at  Sandusky,  one  skirting  along  the  west  side  of  C 
Point,  aud  called  the  East  Channel,  and  the  other  passing  to  the  ' 
ward  of  Johnson's  Island,  and  called  the  West  Channel.  This  h 
channel,  being  nnder  the  more  immediate  influence  of  the  current  ol 
river  and  the  scouring  etTect  of  the  prevailing  winds,  has  the  bi 
water,  and  is  the  one  used  by  vessels  of  the  largest  class. 

Between  these  channels  there  is  a  wide  shoal,  having  at  pLices 
more  than  4  to  5  feet  of  water  at  low  stage.  At  the  point  near  the  ce 
of  this  shoal  it  is  evident  that  there  is  a  tendency  to  the  cutting,  I 
the  outside,  of  a  new  channel.  When  the  question  came  op  last  yes 
applying  the  appropriation  of  July  10, 1870,  the  engineer  then  iu  eh; 
submitted  to  the  citizens  whether  they  preferred  the  West  Chanm 
be  improved,  or  to  have  a  new  channel  cut  through  the  shoal.    A 
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:i  {tencral  discussion  of  the  subject,  tbey  asked  tliat  tlie  West  Channel 
might  be  improved,  aad  the  mouey  was  so  applied. 

The  citizens  are  ninch  divided  in  opinion  as  to  the  relative  merits  of 
Hie  we^t  channel  and  a  new  one  to  be  cut  through  tlio  shoal,  and  their 
iliscussion  has  been  revived  again  this  year.  But  whatever  plan  may 
l)e  pnrsncd,  their  demands  are  for  14  feet  of  water,  low  stage ;  but  as 
the  general  depth  of  water  in  the  bay  is  only  about  12  feet,  the  water 
ihey  ask  can  only  be  obtained  by  dredging  a  trench  that  will  be  2  feet 
below  this  level. 

After  a  Citreful  study  of  the  bay  it  is  believed  that  the  west  channel 
xtionld  be  improved.  The  channel  has  not  filled  at  all  since  last  year's 
<iredging,  and  it  is  believed  if  the  work  be  continued  toward  the  inside 
till  tbe  12'fuot  cnrve  is  reached,  that  the  best  channel  will  be  made 
Tbich  the  bay  can  furnish.  This  channel  will  receive  tbe  greater  part 
of  tbe  scouring  inSuence  of  the  river,  and  being  protected  by  the  suisa- 
ceat  islands  will  not  be  so  liable  tjj  fill  up  as  a  channel  at  any  other 
point. 

As  regards  a  channel  through  the  shoal,  while  admitting  that  the 
amontit  to  be  removed  may  be  not  greater  than  would  be  required  to 
improve  the  west  channel,  and  when  opened  the  distance  to  the  wharves 
may  he  lessened  three-quarters  of  a  mile;  it  is  certain  that  it  will  have 
but  little  of  the  river  influence,  and  will  have  to  I'ely  npon  southwest  or 
northeast  winds  for  its  mainteunnce. 

Tbe  cutting  of  this  channel  would  be  but  an  experiment  that  might 
involve  the  loss  of  all  tbe  money  expended  upon  it.  Nature  seems  to 
have  taken  tbe  west  channel  as  the  outlet  for  tbe  river  discharge,  and 
it  is  tkere,  I  believe,  the  improvement  should  take  place. 

The  survey  of  the  bay  made  this  spring,  by  the  officer  in  charge  of 
tbe  lake  survey,  has  not  yet  reached  me,  and  I  cannot  state  what  point 
iiD  the  inside  should  be  selected  as  the  terminus  of  the  improvement. 
A  supplementary  report  will  be  made  after  the  chart  has  been  studied, 
vbicb  will  give  tbe  amount  still  required  to  complete  tbe  improvement. 

Sandusky  City  is  a  port  in  the  collection-district  of  Sandusky,  Ohio, 
and  the  harbor  is  marked  by  two  prominent  lights,  one  at  Cedar 
I'oint,  on  the  east  side,  a  fltth-order  fixed  white,  shown  from  a  masonry 
tower  and  dwelling  attached,  and  tbe  other  at  Miirble  Head,  on  the 
vest  side,  a  fourth-order  fixed  white,  shown  from  a  detached  stone- 
tower.  A  amall  light  in  a  frame  building  erected  opposite  Ced<tr  Point 
forms  a  range  with  Cedar- Pobit  light  for  crossing  outer  bar- 
Revenue  collected  during  the  fiscal  year  euding  June  30,  1872, 
I2^,fll0;  entries  and  departures,  2,0li:i;  aggregate  tonnage,  4i:j,t>70. 

The  business  of  this  port  is  increasing,  and  from  the  information  given 
me  by  the  leading  citizens  at  my  last  visit  it  is  believed  that  next  year's 
report  will  show  a  great  increase  in  the  revenues. 

As  a  shipping  point  for  coal  it  promises  to  have  few  rivals  ou  the  lake. 

Amoant  BTkilable  June  30,  1871 |9,433  67 

Appropriation  Jnue  10,  ltf72 13,000  00 

23,433er 
Eipeaded  dnriDg  the  year 9,354  94 

Bilance  Jnue  30,  1872 13,078  73 


by  Google 
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D6. 

HURON  HAKUOR,  OHIO. 

No  Tvork  of  improvement  or  reiiair  lias  taken  place  dnriiig  the  jea 
Huron  is  a  port  in  tlie  collection -district  of  Sandusky,  Ohio.  ' 
harbor  is  marked  by  a  fixed  white  light  of  the  fourth  order,  shovu  fi 
a  cast-iron  tower,  painted  white,  established  upon  the  west  pier. 
Revenue  collected  during  the  fiscal  year  ending  Jnne  30, 1872,  #2- 
Entries,  32 ;  dei>arture8,  32 ;  aggregate  tonnage,  7,732  tons, 
No  appropriation  is  recommended. 

Balance  June  30,  I'd pi.iU 

EspuiiUtKl  during  (lie  year Ai 

Balaiice  June  ail,  187-2 H.H- 

Tle  piers  are  generally  in  good  repair.     A  trifling  expenditure 
be  made  upon  them  dnring  the  working  season. 


D7. 

VEBMILLION  HARBOR,  OHIO. 

No  money  has  been  available  for  any  improvement  during  the  y 
There  is  au  evidence  of  some  enterprise  in  the  village  of  Vermiil 
and  its  commerce  is  gradually  increasing  every  year.  It  is  favon 
located  with  reference  to  some  of  the  best  stone-quHrries  in  Nortl 
Ohio,  and  is  exciting  some  interest  as  a  shipping- point  for  stone. 

By  act  of  Congress  approved  June  10, 1872,  $5,000  were  approprii 
for  the  improvement  of  the  harbor.     It  will  be  expended  in  deepei 
the  channel  across  outer  bur,  and  on  inside  near  west  pier,  by  bias 
and  dredging,  and  in  making  necessary  repairs  to  piers. 
,   Sealed  proposals  for  labor  will  be  publicly  invited  at  an  early  day 

It  is  confidently  believed  that  the  commerce  of  the  harbor  wil 
greatly  increased  by  tlie  extension  of  the  piers,  in  the  aggregate, 
feet. 

Vermillion  is  a  port  in  the  collection-district  of  Sandusky,  Ohio, 
harbor  is  marked  by  a  fixed  white  light  of  the  fourth  order,  shown  1 
a  frame  beacon  erected  on  the  west  pier. 

Duties  collected  during  the  year,  JBO. 

The  following  is  a  statement  of  the  principal  business  during  the  y 

Arrivals,  241>;  stone  shipped,  28,550  tons;  staves  shippetl,  414,< 
lumber  received,  3,755,340  feet,  boanl  measure ;  laths  received,  1,;!7  JJ 
shingles  received,  5,543,000. 

Biilauce  June  30,  IS71  fl 

Ajipiopriutiou  June  I'l,  1C7'2 y.  (i 

Itulauce  June  '.10,  \g!-i .'■>.i)| 

Appropriation  recommeiideil,  for  extension  of  piers,  $25,000. 


by  Google 


REPOBT   OF    THE    CHIEt'   OF    ENGINEF.RS.  229 

D8. 
BLACK  RIVER  HAEBOR,  OHIO. 

So  work  of  improvement  or  repair  has  been  made  (hiring  the  year. 

By  act  of  Congress  a[)provetl  June  10,  1872,  an  rtppropriatioii  of 
$20,000  was  made  for  the  iraprovemeut  of  the  harbor.  It  will  be  ex- 
|jeDile<l  in  extending  tlie  piers,  in  the  aggregate,  330  feet;  in  dredging 
tbe  inclosed  channel;  in  removing  the  deposit  of  sand,  gravel,  and 
bowlders  on  the  inside,  close  to  the  east  pier,  and  iu  repairing  piers. 

Sealed  proposals  will  be  publicly  invited  at  an  early  day  for  mate- 
rials aud  labor.  Black  River  is  in  the  collection-district  of  Cuyahoga, 
Ohio,  and  the  entrance  to  the  harbor  is  marke<l  by  a  fixed  white  light 
of  tbe  fourth  order,  shown  from  a  brick  tower  erected  on  the  west  pier. 

The  collector  reports  no  duties  collectetl  during  the  year.  Arrivals, 
S-'i;  tonnage,  5,520.     Departures,  102;  tonnage,  6,080. 

Bilance  Jone  30,  1871 J",  910  27 

A|ijiiui>riation  Juue  10,  IHTi 20.000  OU 

Total 27,910  27 

Eipended  ilnriDg  tbe  yeiir 635  15 

B.»l»n(*  June  30,  1S72 27,275  12 


CLEVELAND  HARBOR,  OHIO. 

Tbe  work  of  deeiM'uing  channel  between  piers  of  entrance  iu  progress 
■It  ilate  of  last  report,  under  contract  with  Andrew  Spalding,  of  Buffalo, 
New  York,  dated  M.irch  7, 1871,  was  satisfactorily  completed  and  the 
'ontract  closed  in  October.  Sixty-five  thousand  six  hundred  and  sixty- 
liinr  cubic  yards  of  sand  and  gravel,  bank  measurement,  were  removed 
iiom  tbe  channel. 

The  east  and  west  piers  were  put  in  perfect  repair  by  days'  labor  early 
in  Oetolwr;  both  i)iers  received  anubbing-posts  at  intervals  of  00  feet, 
iilv)  new  decking  and  partial  stone-filling.  In  the  repairs  the  following 
.imonut»  of  materials  were  consumed :  i2,!)$0  feet,  board  measure,  tim- 
)>«-r  and  j>lauk :  17  snubbing-posts ;  72  cords  of  stoue,  and  1,062  pounds  of 
:ii>ii  for  spikes  and  screw-bolts. 

During  the  storms  of  the  14tli  of  Sovemlwr  both  piers  were  con- 
-iderably  damaged  by  vessels  rutiniiig  against  them.  Tlie  injury  to  tbe 
•"■i-it  pier  was  severe.  The  conuoction  of  the  superstructure  at  the  pier- 
Kfiid  with  the  pile  foundation  was  almost  completely  broken  for  a  dis- 
tiiiM-i?  of  100  feet  inshore;  the  side  timliers  were  crushed  in  and  the 
linking  ripped  oft 

The  piers  ro«^ivcd  immediate  attention,  and  the  damages  were  re- 
;:iirfd  tn-fore  the  close  of  navigation. 

rievclaiid  it*  iu  tbe  collection-district  of  Cuyahoga,  Ohio,  and  the  en- 
irarii-e  to  the  harbor  is  marked  by  a  F.  V.  II.  F.  light  of  the  sixth  order, 
"ii'fwu  from  a  frame  beacon  erected  on  the  east  pier. 

The  revenne  collected  during  the  year,  slightly  in  excess  of  last  year, 
f.i-.  tl77^1.49. 

Arrivals  and  departures,  ".CM ;  tonnage,  l,761,r>44. 

Aoiount  probably  required  aoiiually  for  repairs  to  piers,  $l,OpQ, 

ui,  ,;,jh;,Googk' 
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Balance  Jane  30,  IiWl (19,  Se 

Allotted  during  year  for  repairs I,ll0i 


ExpendMl  daiiiig  llie  year f:!l),:<l 

P»rl  of  allotuieiit  returned  to  Treasury  June  30, 187^ 3t 


D  10. 

GRAND  RIVER  HARBOR,  OHIO. 
In  obedience  to  tlie  following  order  from  the  Cliief  of  Enpineer 
board  of  engineer  officers  was  convened  at  Buffalo,  New  York,  Febru 
2C,  1872,  to  consider  tUo  subject  of  the  improvement  of  tbia  harbor, ' 

ISpecial  Orders  No.  35,— Eitricl.) 

HEADltL'ARTKS.S   COIIPS  OF  ESGlN'tERn, 

Wathitiglon,  D.  C,  February  li,  1^ 
1.  A  board  of  en|[tiieerB,  to  cooeiat  of  Lieu  I  en  ant- Colon  el  I.  0.  Woodnift^  Con 
Enfcineera;  Major  Waiter  McFarland,  Corps  of  Ensineers;  Major  J.  H.  Wilauu.  C 
of  EnKinnera:  Captain  F.  U.  Farquhar,  Corps  of  Eugineeraj  CaptAiu  0.  L.  Gilli 
Corps  of  Engineers,  will  assemble  at  Buffalo,  Netv  York,  on  tbo  SGth  instant,  or  »n 
thereafter  as  practicable,  tu  report  a,  plan  for  tbe  furtber  improvement  of  the  hi 
of  Grand  River,  Ob  to. 
Tbo  junior  member  of  tbe  board  trill  act  as  recorder. 

By  command  of  Brigadier-General  Humpbrers. 

THOS.  LINCOLN  CASEV. 
Major  of  Engiiite 

After  a  full  investigation,  it  was  recommended  to  remove  tbe  kii 
structure  of  the  Hare  of  the  west  pier  and  to  exteud  both  piers  iu 
aggregate  900  feet,  the  extension  to  be  ou  the  prolongatiou  of  tbe  i 
on  the  inside. 

By  approval  of  the  Chief  of  Engineers,  dated  March  9,  1872,  se 
proposals  were  publicly  invited  to  May  4,  1872,  (sec  abstract  hereii 
materials  and  labor,)  and  a  contract  was  made  May  10, 1872,  with  Me: 
Hemenway  &  Garfield,  of  Paineaville,  Ohio. 

A  part  of  tbe  material  has  already  been  delivered,  and  the  woi 
framing  and  sinking  tbo  cribs  will  commence  at  once.  The  work 
be  prosecuted  with  every  dispatch  during  tbe  season. 

Both  piers  were  put  in  perfect  repair  by  days'  labor  in  Septeni 
snubbingposts  were  added,  and  side  timbers,  tlecking,  and  stone  ' 
renewed. 

Tbe  following  are  the  amounts  of  material  consumed  in  the  rep: 
49,70(>  feet,  board-measure,  timber  and  plank;  2,2:i;t  pounds  of  iroi 
screw-bolts  and  spikes;  and  90^  cords  of  stone.  Probable  annual 
of  repairs  during  the  succeeding  year,  $iiOO. 

Grand  Eiver  is  in  the  collection-district  of  Cuyahoga,  Ohio,  and 
entrance  to  the  harbor  is  marked  by  a  fixed  white  light  of  tbe  ^ 
onler,  shown  from  a  frame  beacon  erected  upon  the  east  pier.  A 
coast-light  of  the  third  order,  fixed  white,  is  shown  from  a  stone  U 
ou  a  hill  one-fourth  of  a  mile  east  of  moutb  of  river. 

Bevenues  colleetetl  during  the  year,  $l,(K).x 

Arrivals  and  departures,  173;  aggregate  tonnage,  i;>,4U2. 

Bal&nce  Juuu  30.  1871 tCM 

Bxpeoded  durJDg  tbe  year 3,y: 

Balance  June  30. 1372 57.1: 
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AMract  of  coi'lrad  for  earh  claet  of  materials  or  labor  for  eai-h  trork;  irilh  jiouiri  0/ 

Kniiie  of  wi>rk.  [  Knme  of  contractor,  ftud  wbat  he  contracts  for. 


D   II. 

ASHTAKULA  nAUBOR,  OHIO. 

The  work  of  blasting  anil  dredging  under  contract  with  Lee  and  I)i 
bnr,  of  Erie,  Pennsylvania,  dated  June  37,  ISil,  was  commenced  tte!; 
ter  part  of  July  and  was  satisfactorily  prosecuted  during  tlie  seas( 
Tbe  contract  was  not  closed  when  the  work  for  tbe  season  stot)l>t 
because  tbe  contractors  bad  failed  to  remove  from  the  bed  of  the  stn-; 
all  tbe  stone  which  they  had  blasted. 

As  tbe  amount  still  to  be  removed  was  very  small,  permission  n 
granted  them  to  defer  resumption  of  their  work  until  after  the  letting 
the  succeeding  contract.  The  channel  across  the  ledge  on  the  insi 
has  been  widened  to  an  average  width  of  30  feet,  and  deepened  to 
feet,  low  stage,  by  the  removal  of  4,505  cubic  yards  of  solid  rock,  a 
3,436  cubic  yards  loose  rock  and  sand. 

By  act  of  Congress  approved  June  10,  1872,  an  appropriation 
$15,000  was  made  for  the  further  improvement  of  the  harbor.  It  « 
be  expended  in  cutting  through  the  ledge  to  gain  a  depth  of  14  ft 
low  stage,  for  the  full  width  between  the  piers  aud  in  making  ucccj^ 
repairs  to  piers. 

Sealed  proiiosals  will  be  publicly  invited  at  an  early  day  for  labor 
blasting  and  dredging. 

No  additional  appropriation  is  recommended.  Amount  probably 
quired  to  keep  piers  in  repair,  $S00. 

Ashtabula  is  iu  the  collection-district  of  Cuyahoga,  Ohio,  aud  the  < 
trance  to  the  harbor  is  marked  by  a  F.  V.  F.  light  of  the  fifth  ord 
shown  from  a  frame  beacon  erected  on  the  east  pier.  Duties  colled 
during  tbe  year,  ^'2.  Arrivals  and  departures,  50;  aggregate  tonua 
3,903. 

The  railroad  iu  progress  of  construction  connecting  tbe  harbor  w 
tbe  coal-fields  in  the  interior,  it  is  believed  will  greatly  increase  I 
commerce  of  this  port  during  the  coming  year. 

Balnncp  June  :I0,  1K71 St.'),."** 

Approiiriatiuii  Jiitiu  Id,  IrtsJ J.I.ODCi 

Total.  30.:>ti« 

ExppmU'diiuriiiK  the  jt-iir Sll,ri28  *i 

Due  Jilllu  ■.M),i'iTi..., 1,103  :H 

12,K1I 

l!aluti<.'.>.lM    e:iO,  1^7i V.ilM 
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COSSEALfT  HARBOR,  OHIO. 

Tbe  work  of  esteiidiiip  the  east  pier  OOfeet  ineiitioiied  in  last  report  un- 
(iiT  contract  made  with  HiighX.Sniitli,  ot'Buffalo,  New  York,  datedJune 
IT,  1871,  was  completed,  inspected,  and  accepted  in  October.  The  ma- 
teriids  expended  were  as  follows :  90,606  feet,  board-measnre.  pine  lum- 
ber, assorted;  1,305  pounds  screw-bolts;  7,539  pounds  drift-bolts ;  200 
twnads  wroaght  spikes,  and  203  cords  of  stone. 

The  piers  are  in  fair  condition.  No  additional  approiniatiou  is  re- 
(|nired.     Auioiint  probably  required  annually  to  keep  piers  in  repair, 

rm. 

Duties  collected  during  tlie  year,  $34.20. 

The  collector  makes  no  report  of  arrivals  or  departures. 

Conneaut  is  in  tbe  col  lection -district  of  Cuyahoga,  Ohio,  aud  the  en- 
trance to  the  harbor  is  marked  by  a  ttxed  white  light  of  the  sixth  order, 
sliown  from  a  frame  beacon  erected  behind  the  east  pier. 

ItiUncp  .Innp  30,  li?Tl 9(1,282  72 

Hi]milK<l  iluTing  the  year 6,2-S!  72 


D  13. 

EKIE  HARBOR,  PEKKSYLVANIA. 

I'lider  contract  executed  by  Colonel  T.  J.  Cram,  United  States  ign- 
giiipers,  dated  March  20, 1867,  Contractors  Lee  and  Dunbar,  of  Ene, 
IVnnsylvania,  have  removed  from  the  outer  bar,  during  the  season, 
^.TTTJ  cubic  yards  of  saud. 

The  contract  was  closed  in  September.  The  work  of  extending  the 
north  pier  120  feet  eastwardlv,  mentioned  in  last  report,  under  contract 
»ith  Hugh  X.  Smith,  of  Buffalo,  New  York,  dated  June  17, 1871,  was 
"atisfactorily  completed  in  November,  after  successfully  removing  the 
wrecked  cribs  from  tbe  site  of  tbe  extension. 

Tbe  following  materials  were  consumed:  116,681  feet,  board-measure, 
;i*'*orted  pine ;  3,530  feet,  hoard-measure,  decking  and  joists;  22  white- 
oak  piles;  9,215  pounds  drift-bolts;  2,068  pounds  screw-bolts;  280  cords 
"f  stone;  and  400  cubic  yards  sand  removed  for  accommodation  of  cribs. 

The  north  and  south  piers  were  i»ut  iu  thorough  rejtair  bv  days'  labor, 
nnder  authority  dated  July  S,  1871. 

Tbe  following  materials  were  expended  :  ll.'>,907  feet,  board-measure, 
*w»rtetl  lumber ;  176  hemlock  ties ;  232 J  cords  of  stone ;  800  pounds 
TTonght-iron  spikes;  1,428  pounds  cut  spikes;  7,054  pounds  screw-bolts ; 
'A'l  pnoDds  drift -bolts;  and  24^  pounds  paint  for  snubbing-posts. 

It  was  not  thongltt  when  litis  work  was  commenced  that  so  much 
linip.  labor,  and  material  would  be  required  to  be  consumed,  hut  the 
O'lrtli  pier  is  very  old,  and  when  it  was  uncovered  there  seemed  to  be 
ini  limitation  to  the  work  of  renewal  short  of  the  removal  of  all  of  the 
"lMaye<I  timbers  in  the  cribs  Ih'Iow  the  water-line,  and  of  the  closing  of 
all  of  the  ojvenings  revealed.  The  riprap,  which  was  placed  in  front  of 
lizht-bouse,  on  the  east  side,  to  prevent  a  threatened  breach  through 
""<?  Hpit,  has  been  most  successful  in  its  results.  Not  only  has  the 
aliniMon  been  cheeked,  but  the  beach  has  made  out  to  the  line  of  the 
ii»-w  Work,  and  the  water  seems  to  be  shoaling  in  advance. 

.oogle 
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The  workofdreilging  inner  channel,  in  projjress  at  date  of  last  report, 
under  contract  witli  Lee  ami  Duubar,  dated  June  17.  Iti71,  was  satUfac- 
torily  prosecuted,  and  50,000  cubic  yards  of  sand  have  been  removed. 

Thia  contract  will  bo  closed  early  in  Auf;:ust.  Dnrin^;  the  season 
there  have  been  planted  for  the  protection  of  the  neck  of  the  peniDSnla 
OQ  the  west  side  of  the  hay  3,300  s^ver-poplars,  and  1,000  American- 
poplars,  3  to  4  feet  in  height;  10,000  A mericao -poplar  roots,  4,000.wil- 
low-roota,  and  30,000  willow-slips.  They  were  all  insured  toJnlyl, 
1872.  Ah  iiispection  has  shown  that  about  10  per  cent,  have  died; 
these  will  tie  renewed  in  the  fall  by  the  uurserymen. 

The  beach  at  two  exfwsed  points  has  been  further  protected  by  an- 
choring and  picketing  brush,  laid  in  rows  and  weighted  with  heavy 
stone;  consuming  in  the  improvement  S-IO  loads  briish  and  1S7  cords  of 
stone. 

By  act  of  Congress,  approved  June  10,  1872,  an  appropriation  of 
$15,000  was  made  for  the  further  improvement  of  the  harbor.  It  will  be 
expended  in  widening  and  deepening  inner  and  outer  channels  and  in 
making  necessary  repairs  to  piers. 

Sealed  proposals  for  labor  will  be  publicly  invited  at  an  early  day. 

Balance  Juoe  30, 1&71 J42,851  35 

Allotted  for  peninmila 6.0t«l  (K) 

Appropriatioii  June  HI,  187a 16,000  00 

Total C3,33I  35 

Expended  duriuK  tbe  year (43,359  12 

Due  Juue  30,  lt?72 1, 115  !jU 

44, 474  fia 

BalttuceJuneltO,  IHT:! 19.456  73 

No  farther  appropriation  is  required.  Amount  probably  requiie«l 
annually  to  keep  piers  in  repair,  91,000. 

Erie  is  situated  in  the  collection-district  of  Erie.  A  harbor-light  of 
the  third  order,  fixed  white,  is  shown  from  a  stone  tower  one-half  mile 
east  of  the  city  ;  the  entrance  to  harbor  is  marked  by  a  fixed  white 
light  of  the  third  order,  shown  from  a  cast-iron  tower  erected  near  east 
end  of  north  pier. 

Bovenue  e:olIected  was:  In  coin.  829,943.97;  in  currency,  $2,802.87; 
total,  832,086.84.  Total  number  of  vessels  entered  and  cleared,  2,7CS: 
tons,  321,000. 


D  14. 

I'OKT  CLINTON  HARBOR,  OHIO. 

By  act  of  Congress  approved  June  10,  1S72, 98,000  were  apjtropriuteil 
for  the  improvement  of  this  harbor.  The  money  will  be  exiiended  in 
deepening,  by  dredging,  the  enti'ance  to  Portage  Uiver,  and  in  running  a 
timber  revetmeut  around  rast  end  of  peninsula,  on  the  north  side  of  en- 
trance to  river,  for  a  length  of  1,000  feet,  to  protect  it  against  further 
abrasion  by  the  waves  from  the  lake-side. 

Sealed  proposals  for  hilior  and  materials  will  be  publicly  iuvited  at  an 
early  day. 

This  harbor  has  no  lighthouse.  Appropriation  June  10,  1872,  avail- 
able, $8,000. 

Revenue  collected  during  the  year,  $105.  Entries  of  vessels,  168; 
clearances,  201 ;  aggregate  tonnage,  23,799. 
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ROCKY  KIVEE  HAEBOK,  OHIO. 

By  act  of  CoDgress,  approved  June  10,  1872,  au  appropriation  of 
810,000  was  luadti  for  tlie  iinproveiiient  of  the  harbor. 

Rocky  Biver,  at  its  moutb,  ia  couflned  betwcea  a  high  bluff  on  the  vrest 
and  a  low  sand  and  gravelly  beach  on  the  east.  The  beach  is  about  1,0(10 
feet  in  length,  measured  along  the  shore,  and  is  limited  on  the  east  by  a 
bluff  similar  to  that  on  the  west  bank  of  river.  BJ-  a  northwest  wind  the 
Siiad  is  driven  from  the  beach  near  the  month  of  the  river,  and  dei>osited 
in  the  direction  of  the  bliiff  on  the  east,  and  the  entrance  to  the  harbor 
is  made  ea.sj  for  vessels  of  light  draught.  By  a  northeast  wind  of  long 
contiQuance  the  sand  is  driven  back,  and  the  beach  prolongs  itself  grad- 
nally  toward  the  west  until  a  connection  is  made  with  the  bluff  on  the 
vest  bank,  entirely  closing  the  entrance,  even  to  row-boats. 

It  is  proposed  to  expend  the  appropriation  in  endeavoring  to  arrest 
the  frequent  disturbances  of  the  beach  by  running  a  pier  into  the  lake 
from  a  point  on  the  west  end  of  beach,  about  150  feet  from  the  bluff  on 
vest  bank,  and  by  connecting  the  south  end  of  the  pier  with  the  water 
inside  by  a  double  row  of  close  piling,  projecting  not  over  3  feet  above 
tbe  beacb.  Appropriation  June  10,  1872,  available  June  30,  1872, 
$10,000. 

fioeky  River  is  in  the  eollection-district  of  Cuyahoga,  Ohio. 

So  revenue  collected  during  the  year.  No  arrivals  or  departares 
reported.  The  harbor  has  uo  light.  So  further  appropriation  recom- 
mended. 


80EVEY  OF  MAUMEE  RIVER,  OHIO. 

V.  S.  Kkgimieb  Office,  Improvement  of  Harbors, 

Lake  Erie,  "West  of  Bumkirk,  N.  Y., 

Buffalo,  Neic  York,  October  C,  1871. 

The  survey  was  commenced  in  May,  and  completed  in  June,  1871. 
The  part  of  the  river  embraced  in  the  survey  extends  from  the  wooden 
bridge  at  Maumee,  Ohio,  to  the  railroad  bridge  at  Toledo,  Ohio,  a  dis- 
tance of  nine  miles  by  the  channel.  The  survey  was  not  extended  be- 
yond Maamee,  as  the  rapids  are  met  with  a  short  distance  above  the 
bridge,  wliieh  bar  the  further  navigation  of  the  river.  The  towns  to  be 
especially  benefited  by  the  improvement  of  the  river  are  Maumee  and 
I'errysburgh,  situated  on  opposite  banks,  one  mile  apart  from  wharf  to 
irharf— the  former  nine,  and  the  latter  eight  miles  from  Toledo,  Ohio. 
They  are  both  small  towns,  and  contain  each  less  than  two  thousand  in- 
baljitantB,  but  horn  their  location  and  the  number  of  their  manufacto- 
rif H  in  active  operation,  with  water  and  railroad  facilities,  promise  to  be 
placeijof  some  considerable  manufactnring  importance. 

■Manmee  has  three  dour-mills,  two  paper-mills,  one  plow-factory,  one 
cultivator- factory,  one  oil-mill  and  tannery,  and  one  wool-factory.  Per- 
tysburgh  has  one  dour-mill,  two  plauing-mills,  one  saw-mill,  two  stave 
»nd  barrel  factories,  one  box-factory,  ouo  bowl-factory,  one  paper-mill, 
onetannery,andtwo  wagon-factories.  As  neither  place  is  a  port  of  entry, 
and  as  Toledo,  the  nearest  port,  receives  credit  tbr  all  shipments,  no 
accurate  statement  of  imports  and  exports  could  be  acquired;  but  the 
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imperfect  estimates  received  from  reliable  parties  show  tbat  these  tow 
are  thriving  and  euterprisiDg,  and  that  their  increasiDg  busiuess  noii 
be  greatly  benefited  by  an  improvement  of  the  river,  which  wonhl  < 
able  vessels  of  deep  draught  to  reach  their  wharves, 

At  Manmee  bridge,  where  the  town  wharf  is  loeato/1,  the  river  is  i 
feet  wide,  with  a  depth  of  4  to  5  fi'ct  of  wivter,  lowest  stiige  since  IN. 
It  is  thought  well  to  state  here  that  all  my  soundings  are  referred 
lowest  water  since  1835,  which  is  two  feet  and  a  half  below  ordiiiii 
low  water.  From  the  bridge  to  a  point  about  800  yards  below,  the  ri' 
mnintains  a  nearly  uniform  width,  but  the  depth  of  water  Varies  fro[ 
to  7.8  feet.  Bare  rouk  forms  the  bottom,  with  here  and  there  a  tbiu  c* 
ering  of  a  few  inches  of  sand  and  coarse  gravel.  From  this  point  to  £ 
ing's  Island  the  water  shoals  rapidly  to  two  feet  and  seven  inches,  (2, 
Ewing's  Island  formerly  divided  the  river  into  two  bninchos  of  npa 
eqnal  capacity,  that  on  the  north  side  being  the  more  direct  and  givi 
the  better  water.  In  1840-41  a  side-cut  to  the  river  was  made  from  I 
Wabast  and  Erie  Canal,  and  an  embankment  to  protect  its  deboiit 
was  run  across  the  north  channel  to  what  was  then  called  Grajie  Islai 
a  small,  triangularly  shaped  island,  lying  at  the  head  of  Ewing's  Islai 
and  once  forming  a  part  of  that  island,  but,  at  the  time  referred  to,  si 
arated  from  it  by  a  narrow  water-way.  The  eflfeet  of  this  embaukmi 
was  to  destroy  Grape  Island  almost  completely,  and  to  fill  up  the  no] 
channel.  AH  tbat  remains  of  Grape  Island  in  the  south  channel  h 
low  gravelly  shoal  that  conn(>cts  with  the  small  remaining  part  of  \^ 
Club.  This  shoal  is  about  1,000  feet  in  length  by  lOU  in  width.  an<] 
visible  at  low  water.  The  south  channel  runs  between  the  shoal  a 
Ewing's  Island,  and  has  an  average  width  there  of  200  feet,  and 
average  depth  of  3J  feet  of  water.  Ewing's  Island  is  oval  shaped,  1,1 
yards  in.  length  and  900  in  width  ;  on  the  north  side,  for  one-half  I 
water  front  of  Mauuiee,  the  channel  has  been  so  conti'acted  by  aceun 
lation  that  it  is  little  else  than  a  deep  marsh. 

Borings  were  taken  in  both  channels,  and  rock  was  fonnd  at  no  po 
at  a  less  depth  than  tij  feet.  Tliose  especially  interested  in  the  jn 
l>erity  of  Maumee  desire  to  have  the  embankment  protecting  the 
bouche  of  the  canal  cut  removed,  and  the  north  channel  dredged  oi 
this  work  would  require  the  removal,  e.\clu8ive  of  the  embankment, 
44,000  cubic  yards  of  sand,  in  a  cut  0,000  feet  long,  50  feet  wide,  n 
4  feet  deep.  The  embankment,  which  contains  about  18,000  cubic  yar 
was  constructed  by  the  State,  and  as  the  filling  of  the  north  channel 
due  to  it  alone,  its  removal  and  the  dredging  of  the  injured  chan 
would  seem  to  bea  State  afi'air.  The  sonth  channel  has  good  waten 
cept  at  and  neat  the  head  of  Ewing's  Island,  and  I  would  recomwc 
that  it  he  so  improved  that  vessels  drawing  8  feet  can  reach  the  wli 
at  Maumee  at  low  stage.  This  will  require  the  removal  of  20,000  cu 
yards  of  sand  and  gi-avel,  in  a  cut  2,700  feet  long,  50  feet  wide,  am 
feet  deep.  The  next  point  to  which  special  attention  was  given  n 
Kocky  Bar,  one  mile  below  Ewing's  Island.  It  extend)^  from  Jcnniso 
Bend  to  Marengo  Xsland,  a  distance  of  2,000  yards ;  at  the  former  \m 
the  stream  is  400  yards  wide,  and  at  the  latter  800.  Hare  rock  und 
lies  the  channel  from  shore  to  shore  for  the  entire  distance,  but  near  I 
axis  I  have  not  found  by  soundings  that  it  appears  at  a  less  depth  tii 
6J  feet,  low  stage,  and  then  only  at  one  point.  This  bar  is  not  an  t 
struction  to  navigation,  thongb  it  is  frequently  spoken  of  as  such :  v 
sels  drawing  8  feet  find  no  difflcnlty  in  crossing  it  at  ordinary  low  sta; 

Leaving  Kocky  Bar,  the  channel  passes  on  north  side  of  Maren 
Island,  and  thence,  with  7  to  8  feet  of  water,  low  stage,  to  Dclnwi 
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Flats,  one  mile  below.  These  flats  consist  of  pure  sand  aud  gravel  to 
»  depth  of  6  feet ;  below  this,  boriugs  revenled  rock.  At  this  point  the 
stream  is  very  wide  and  contains  a  group  of  islands,  six  in  nDmber,  four 
on  the  aoatb  side,  and  two  ou  the  north  side.  The  shoalest  water  over 
the  flats  is  fonnd  opposite  Eagle  Point.  Good  water  for  tbe  passage  of 
vessels  drawing  8  feet  can  be  obtained  by  the  removal  of  10,(H>0  cubic 
jards  of  material,  in  a  cut  3,000  feet  long,  tiO  feet  wide,  and  IJ  feet  deep. 
From  Delaware  Flats  to  Toledo  railroad  bridge,  a  ijistance  of  three 
miles,  the  channel  is  wide  and  well  murked,  aud  tliere  is  sufScieut  water 
for  a  veasel  drawing  as  much  as  10  feet. 

From  the  foregoing  it  will  be  seen  tliat,  in  order  to  give  full  8  feet  of 
valer,  ordinary  low  stage,  from  Toledo  railroad- bridge  to  the  wharf  at 
Maamee,  Ohio,  it  will  oidy  be  necessary  to  remove  20,000  cubic  yards  of 
saiid  and  gravel  from  the  south  channel  at  Ewing's  Island,  and  10,000 
cubic  yards  from  Delawai'e  Flats.  It  is  believed  tbat  tbia  material  can 
be  removed  for  20  centspcr  cubic  yard,  which  would  make  the  total  cost 
of  tbc  improvement  $7,000,  after  allowing  $1,000  for  inspection  and  mi- 
nor expenditures  necessary  in  the  prosecution  of  tbe  word. 

Respectfully  submitted. 

a.  L.  GILLESPIiS, 
Captain  of  Engineers. 


RESURVEY  OF  MONROE  HARBOR,  MICHIGAN. 

IT.  8.  Engineer  Office,  Improvement  of  Harbors, 

Lake  Erie,  West  of  Dunkirk,  New  York, 

Buffalo,  New  York,  November  17,  1871. 

This  snrvey,  tbongh  commenced  late  iu  May,  was  not  completed  till 
the  middle  of  September.  My  assistant,  Mr.  Kndght,  to  whom  the  in- 
strumental  labor  was  intrusted,  is  my  principal  inspector  at  Maumee 
Bay,  and  aaheisa  most  reliable  and  accurate  surveyor,  well  acquainted, 
in  additioD,  with  the  former  improvemeuts  of  Monroe  HarlM>r,l  deemed 
it  best  to  place  him  in  charge  of  tbe  survey,  witli  the  instructions  to 
eiecate  it  at  such  times  as  he  could  be  well  spared  from  his  duties  iu 
Maumee  Bay.  By  reason  of  certain  delays  aud  difficulties  attending 
tbe  prosccotiOQ  of  his  duties  at  Maumee  Bay,  not  necessary  to  detail 
here,  he  was  uuable  to  give  this  survey  the  prompt  attention  1  bad  ex- 
I)ected.  This  explanation  1  submit  iu  exteuuatiou  of  the  delay  in  trans- 
Diitting  my  report. 

The  town  of  Monroe,  Michigan,  is  situated  upon  the  south  bank  of 
the  Kaisin  Biver,  about  three  andone-half  miles  from  the  lake-sbore 
by  tbe  present  water  communications.  Kaisin  River  is  a  tortuous,  slug- 
gish stream,  without  any  appreciable  natural  eurreut.  After  passing 
■Monroe,  in  its  course  to  Ijake  Erie,  it  traverses  low,  marshy  grounds, 
covered  with  matted  grasses  and  thick  reeds,  and  cut  up  with  uumer- 
ons  small  streams  or  bayous,  ofi'-shoot^  from  the  main  river,  which,  after 
following  devious  courses,  reach  tbe  lake,  uorth  and  south  of  the  pres- 
eat  eutraiico  to  the  harbor,  within  a  compass  of  three  miles.  The  bar- 
l*or,  so  to  speak,  is  not  a  natural  one  at  the  principal  month  of  the 
river,  hut  is  an  aitificial  one,  formed  ou  tbe  lake-shores  one  aud  one-half 
miles  to  the  northward,  and  connected  with  the  river  one  and  one-half 
miles  from  its  mouth  by  a  canal  rnuniug  northeast  and  southwest,  cut 
by  the  Unitetl  States,  and  called  the  United  States  Ship-Oanal.  The 
entrance  is  protected  on  tbe  north  and  south  sides  by  the  usual  long 
voodeo  piers,  that  mn  directly  into  the  lake  on  the  prolongation  of  the 
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canal,  witli  a  wide  nplay  at  the  outer  termini.  Tbe  light-bonse,  vLich 
marks  t>ie  approach  to  tbe  harbor,  is  situated  upon  tbe  outer  extremity 
of  the  north  pier.  The  piers  were  built  in  1834- '35,  and  extensively  re- 
paired in  18(>7.  The  ship  canal  was  constructed,  it  is  believed,  in  18111, 
and  is  3,049  feet  in  length  and  100  feet  in  width.  Three  thousand  two 
hundred  feet  westward  of  tbe  bead  of  tliis  canal  is  the  mouth  of  another 
artificial  water-way,  «alled  the  Monroe  (Jity  Ciiual,  which  shortens  the 
channel  by  cutting  across  anarrow  elbow  of  the  river.  It  is  l,lO0feet 
in  length  and  100  feet  in  width,  and  wiis  constructed  by  tbe  town  of 
Monroe.  Following  the  channel,  the  lower  doclis  of  Monroe  are  1,100 
yards  from  the  bead  of  tbe  city  cnnnl. 

Tbe  banks  of  tbe  United  States  Ship-Canal  are  revetted  with  sheet- 
piling  tbrougbont  their  length,  and  it  is  believed  that  all  this  piling 
below  water,  or  tbe  greater  part  thereof,  is  sound ;  but  in  many  places 
the  part  above  water  is  very  badly  decayed,  some  of  it  being  broken  off 
at  tbe  water's  edge ;  especially  is  this  case  ne»r  the  head  of  the  canal, 
where  the  banks  are  beginning  to  wash  under  the  action  of  the  river- 
current,  influenced  by  strong  winds,  or  of  the  accumulations  of  ice  just 
previous  to  the  opening  of  navigation. 

No  estensive  repairs  are  deemed  necessary,  but  it  would  be  best  to 
protect  tbe  bead  against  further  injury  by  extending  the  revetment  into 
short  flauks  or  wings  on  either  side,  and  to  renew  the  piles  that  are 
worthless  and  decayed  at  such  points  along  the  lines  of  revetmeut  where 
tbe  greatest  weakness  is  discovered.  A  liberal  estimate  for  these  re- 
pairs will  be  $3,000. 

Considering  the  very  slight  commerce  of  Monroe,  and  the  nnfltneas  of 
its  harbor  for  a  harbor  of  refuge  for  vessels  engaged  In  the  commerce  of 
Lake  Erie,  I  do  not  feel  Justified  in  recommending  an  increase  of  the 
depth  of  water  in  Itaisin  Kiver  proi>er,  nor  in  either  of  tbe  artiScinl 
water-ways.  By  improvement  of  lOOO-'TO,  under  charge  of  Major  McFar- 
land,  United  States  engineer,  a  channel  was  made,  giving  13  feet  at  lo\c 
stage  between  piers  of  entrance,  into  and  through  United  States  Sliip- 
Canal,  and  through  lower  bar  near  tbe  head  of  this  canal.  An  inspec- 
tion of  tbe  accompanying  map  will  show  that  an  11-foot  low-stage  chan- 
nel obtains  from  the  United  States  canal  to  and  through  Monroe 
City  Canal,  excepting  over  Cooley's  Itar,  where  there  is  an  average  only 
of  8J  ieet.  To  carry  this  depth  of  11  feet  to  the  lower  wharves  'see 
2214  E.  &  ir.,  1871,)  at  Monroe,  removing  what  may  l>e  necessary  over 
Cooley's  Bar,  there  will  be  required  to  be  dredged  42,000  cubic  yards 
of  sand  and  gravel,  which,  at  JO  cents  per  cubic  yard,  will  amount  U> 
$12,600.  The  borings,  indicated  in  red  in  the  map,  show  that  no  rock 
will  have  to  be  contended  with  except  near  the  southern  extremity  of 
Tsland  No.  2,  and  confronting  Sterling's  wbarf,  in  the  town  of  Monroe. 
It  is  believed  that  this  rock  can  be  removed  with  tbe  dipper  of  tbe 
dredge- 
It  is  claimed  that  the  construction  of  a  new  railroad  from  the  "West, 
terminating  at  Monroe,  will  give  rise  to  such  life  and  activity  in  the 
commerce  of  this  port  that  an  11 -foot  channel  to  Monroe  piers  will  be 
absolutely  necessary  to  meet  the  wants  of  the  community.  Monroe  is 
one  of  the  oldest  ports  on  the  lake,  but  from  causes  inherent  probably 
in  tbe  position  of  tbe  harbor  itself,  it  has  seen  its  trade  gradually  decline, 
while  its  yonnger  and  more  fortunate  neighbors  have  grown  uninter- 
ruptedly in  wealth  and  commercial  importance.  Vast  sums  have  been 
expended  there  from  time  to  time  without  an  adequat«  letum,  and  I 
would  not  recommend  the  expenditure  of  any  more  mouey  for  increas- 
ing the  depth  of  water  in  tbe  Itaisin  Kiver  until  tbe  commerce  of  Mod- 
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roe,  now  pro8i)«!tive  oDiy,  has  been  so  far  developed  as  to  sliow  that 
tlie  improvement  asked  is  based  upon  some  better  claim  tliaii  that  of 
poa  veil  ion  ee. 

KECAPITULATION. 

To  give  an  Ufoot  eliaiiiiel  (low  stage)  from  piora  of  eiitraiioe  at  light- 
liunse  to  Monroe  wharves,  ami  to  make  necessary  rei>airs  to  revetment 
of  the  United  States  Ship-Canal: 

iii^'l  cubic  janls  of  sand  required  to  be  di-eilgeil  for  n  cliatiucl  lOO  Aiet 

»iJ^^M30c*■D^a $12, GOO  00 

apaire  to  luited  Slates  Ship-Caniil 3,000  00 

Total 15,600  00 

I)re<l{;ing  not  recommended, 
i'espectfullj  submitted. 

G.  L.  GILLESPIE, 

Captain  of  Engineers. 


D  17. 

ilirrovemext  proposed  for  black  river  harror,  ohio. 

United  States  Engineer  Office, 

Buffa'a,  Xew  TorJc,  Starch  25, 1872. 

Inside  of  tlie  inner  end  of  Government  piers,  the  water  of  Black  River 
varies  from  15  to  24  feet,  low  stage,  more  than  sufficient  for  the  largest 
i-onl  and  iron  vessels  that  navigate  Lake  Erie;  but  at  the  entrance  to 
ibe  harbor,  extending  2(K)  to  3(Kt  feet  outwards,  the  water  is  reduced  to 
an  average  of  10  feet.  This  harbor  will,  I  am  reliably  informed,  be 
'iiiinected  daring  the  summer  by  a  railroad  with  the  coalllelds  in  the 
iniericr  of  the  State,  and  Black  River  will  be  made  not  only  a  large 
-liijiping  point  for  coal,  but  also  a  place  for  the  manufacture  of  iron. 

Kor  the  accommodation  of  the  coal  and  iron  vessels  of  deep-draught 
■'h'u-ii  will  be  drawn  to  this  harbor  in  consequence  of  the  construction 
•'i  the  railroad,  and  to  make  the  harbor  a  secure  and  protected  harbor 
1)1*  refuge  for  large  vessels,  the  entrance  should  have  not  less  than  14 
W't.  l«w  stage.  This  can  be  best  obtained  by  extending  the  piers  to 
:lie  14-feet  curve,  and  by  dredging  out  the  inclosed  channel.  The  length 
of  piering  required  will  be  about  900  feet. 

liie  chuunci  next  to  the  east  pier  on  the  inside  has  been  greatly  con- 
Tjcted  by  a  filling  of  sand  and  gravel,  supposed  to  have  been  washed 
"\ft  and  from  the  east  pier.  The  unexpended  balance  of  the  last  appro- 
I'riatinn  will  be  ample  to  remove  this  material,  and  to  make  necessary 
K'liairsto  the  piers. 

The  extension  of  the  piers  will  cost  as  follows : 

•■■  liwar  fePl  of  picrini;,  at  $60 854,  WM) 

■' cnbir  vMdn  of  drwIgioK,  at  30  «entB 6,000 

;u.pr«i<ni,  Ac 1,000 

TM»I 61,000 

The  improvement  is  recommended. 
.     Very  respectfully, 

G:  L.  GILLESPIE, 
Captain  of  Engineers,  Brevet  LieHtettantColonel,  U.  8  A. 


Google 
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grand  river  hariior. 

United  States  Engineer  Office, 

Buffalo,  New  York,  January  15,  1872, 

General:  I  have  the  lioiior  to  forward  herewith  a  sketch  of  Grand 
River  Harbor,  Ohio,  showing  the  depth  of  water  Id  the  channel,  as  ik- 
termiiied  by  souudiugs  taken  the  uth  instant.  It  is  shown  by  the  sketi^b 
that  the  deposit  of  imnd  in  the  channel  inclosed  between  the  flare  of  the 
west  pier  and  the  extremity  of  the  east  pier  has  been  rapid,  and  that 
the  entrance  to  the  haibor  for  vessels  of  deep  draught  is  thrown  well 
over  to  the  east  side  and  around  the  east  pier-head,  and  is  very  narrow. 
This  bar  closing  the  entrance,  mast  be  due  to  the  direction  given  to  tlie 
extremity  of  the  west  pier,  the  prevailing  winds  being  from  the  sontli- 
west.  I  would  recommend  that  the  Hare  be  removed,  and  that  the  west 
pier  be  extended  into  the  lake  36(1  feet  parallel  with  the  east  pier, 
This  will  about  equalize  the  length  of  the  two  piers,  and  though  the 
pier-heiid  of  the  west  pier  extension  will  be  extended  but  slightly  beyomi 
the  prolongation  of  the  shore-line  on  that  aide,  it  is  believed  that  the 
removal  of  the  flare  will  modify  the  beach  in  some  degree,  and  that  the 
proposed  improvement  will  meet  all  demands  of  the  next  five  years. 

I  also  send  herewith  plans,  &c.,  of  the  proposed  pier  extension.  The 
unexpended  balance  for  the  harbor  is  $30,372;  the  estimated  cost  of 
the  improvement,  as  shown  in  statement  accompanying  thi.s  letter,  is 
821,716. 

Itis  recommended  to  invite  proposals  forthis  work,  and  to  make  the 
necessary  contracts  without  undue  delay,  so  that  the  improvement  may 
commence  as  early  as  practicable  after  the  opening  of  the  navigatioD 
of  the  lakes. 

Form  of  proposals  are  inclosed  herewith. 

Very  respectfully,  general,  your  obedient  servant, 

G.  L.  GILLESPIE, 

Captain  of  Entfineerji. 

Brigadier- General  A.  A.  Humphreys,  U.  9,  A., 

Vhief  of  Ettffineen,  U.  S.  Army,  Wagbington,  1).  C. 


grand  river  harbor. 

United  States  Engineer  Office, 
Buffalo,  JSeic  York,  January  27, 1872. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  yours  of 
23d  instant,  asking  my  views  relative  to  the  improvement  of  Grand 
River  Harbor,  Ohio.  I  will  answer  your  questions  in  their  regular 
sequence. 

1st.  Extension  of  the  west  pier,  parallel  to  east  pier,  commencing  at 
outer  extremity  of  the  flare.  This  extension  would  require  a  corre- 
sponding extension  of  the  east  pier  to  make  the  entrance  easy  and  safe 
at  all  seasous  of  the  year,  otherwise  a  short  "chopping"  sea,  most  try- 
ing to  sailing  vessels,  would  be  formed  within  the  pier-heads,  as  far  l)acl> 
as  the  flare-angle,  nnder  a  northeast  wind,  by  the  return-waves  that 
strike  the  flare  and  its  extension.    The  effect  of  windeuing  the  entrance 
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to  tbe  chattnel  between  the  piers,  or  of  keeping  it  in  its  present  enlarged 
state,  is  to  partially  cbeck  the  scoariiig  effect  of  the  river  and  to  en- 
conrage  the  formation  of  shoals  just  outside  of  the  throat,  (narrowest 
point  of  channel, )iu  a  direction  following  the  direction  of  tbe  widening, 
and  when  the  pier-head  on  that  side  is  passed  the  littoral  waves,  from 
tbe  side  of  prevailing  winds,  will  carry  the  shoal  across  the  channel, 
trending  northward  and  eastward,  and  will  finally  close  the  entrance,  or 
make  it  of  very  difBcult  access.  This  is  exemplified  in  the  harbor  of 
Grand  River  to-day.  The  least  effective  extension  wonld  be  220  feet  for 
the  irest  pier,  and  240  feet  for  the  east,  in  all  460  feet,  at  a  cost  of 
*27,00O. 

2d.  Inclining  the  west  pier  extenaion  toward  tbe  east  pier,  commencing 
at  the  enter  end  of  flare.  In  exeeating  a  work  of  this  nature,  tbe  least 
admissible  angle  with  the  flare  wonld  require  an  east  pier  extension  of 
370  feet,  and  of  the  west  pier  400  feet,  in  all  770  feet,  at  a  cost  of 
(16,000. 

Besides  the  ungainly  sight  of  the  work  and  the  cost  by  which  it  is 
obtained,  the  scoaring  effect  of  the  river  would  be  still  more  checked 
than  in  the  case  just  considered.  The  pocket  formed  Just  inside  tbe 
pier-heads  would  rapidly  sboal,  and  wonld  be  continually  subject,  even 
ouder  moderate  winds,  to  high  seas,  most  dangerous  to  mariners  en- 
deavoring to  make  the  harbor,  and  toe  best  handling  of  vessels  would 
scarcely  pre  vent,  disasters.  In  my  Judgment  the  true  plan  of  improve- 
ment consists  in  the  entire  removal  of  tbe  superstructure  of  the  flare  of 
the  vest  pier,  and  in  the  extension  of  that  pier  directly  into  tbe  lake  on 
the  proioDgatiou  of  the  inshore  part,  keeping  parallel  and  of  equal 
leogth  with  the  east  pier.  In  the  plans  already  presented  I  con- 
templated only  the  extension  of  the  west  pier  360  feet,  believing  that 
when  this  was  accomplished  the  bar  at  the  entrance  would  be  removed 
by  tbe  first  spring  fr^het,  and  that  tbe  beach  could  not  accommodate 
itaelf  to  the  improvement  to  form  a  bar  of  permanent  accretion  under 
fi>~e  years.  Elconomy  dictated  tbe  extent  of  tbe  improvement  reoom- 
mended.  It  would  be  better  to  extend  both  piers  to  tbe  general  line  of 
the  ice-bar.  This  would  require  west  pier  extension  490  feet,  and  east 
pier  130  feet,  in  all  620  feet,  at  a  cost  of  $37,000. 

Very,  respectfully,  general,  yonr  obedient  servant, 

G.  L.  GILLESPIE, 

Ooptoin  of  En/^n^TK.  • 

Brigadier-General  A.  A.  Humphbetb,  U.  S.  A., 

CAte/  0/  Engineers,  United  Statee  Armg,  Washington,  D.  V. 


GRASD  RIVEB  HABBOB. 

EifQiNEBB  Office, 

Tompkinsville,  Staten  IsUmd,  February  13, 1S72. 

Gerebal  :  I  beg  leave  to  acknowledge  the  reference  of  the  plan  of 

im|irovemont  of  Grand  Biver  Harbor,  Oh io^  proposed  by  Mnjor  G.  L. 

Oillespic,  Corps  of  Engineers,  in  his  report*  of  15th  and  27th  of  Jann- 

arj-,  lt^T2,  accompanied  by  a  tracing  of  a  map  of  sort-ey  of  a  recent 

date,  &c.,  for  my  views  concerning  the  plan,  and  especially  as  to  the 

effect  that  would  probably  be  prodaoed  upon  tiie  channel  of  tbe  river 

1«E  ,.>^lc 
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betweeQ  the  piers  luid  the  bar  outside,  iu  the  event  of  its  being  adop 
and  carried  out. 

Ttie  plan  of  parallel  piers,  as  adopted  in  general  for  the  impro 
tuent  of  lake  harbors,  is  beyond  question  productive  of  the  most  fa^ 
able  resnlta. 

The  effect  of  such  plan  at  Grand  Hiver  wonld  not  prove  an  except 
to  the  usual  resalt. 

It  is  evident  from  the  soundings  on  the  recent  survey  that  the  b 
result  possible  has  attended  the  prolongation  of  the  east  pier,  the  efi 
of  which  has  Iwen  to  prevent  the  spreading  of  the  river-current  to 
eastward ;  and  there  is  good  reason  to  believe  that  a  further  extens 
of  the  same  pier  is  required  to  control  the  extent  of  the  outside  bar, .' 
prevent  its  lapping  over  the  entrance  to  the  harbor.  At  preseni 
might  be  limited  to  a  length  nearly  equal  to  the  length  of  pier  fi 
the  beacon  to  the  present  end,  aay  360  feet  or  400  feet.  Tliis  should 
done  prior  to  the  commencement  of  any  other  work  at  this  harbor. 

The  existing  pier  on  the  west  side  miodifies  the  question  of  imprc 
ment  in  some  degree. 

Objectionable  as  it  may  be  as  a  weather-pier  of  this  harbor,  it  nc 
thetess  subserves  the  purpose  of  a  sand-catcher,  for  the  littoral  curre 
firom  the  westward.  A  new  pier  on  the  dotted  lines  beginning  at 
inner  flare  could  not  be  more  effectual  in  this  respect. 

The  depth  of  water  between  the  parallel  {Htrtion  of  the  piers  is  sin 
larly  uniform,  not  varying  materially  from  14  feet,  and  the  same  gem 
depth  is  continued  beyond  the  angle  of  the  flare  up  to  the  extremit; 
the  east  pier,  where  it  begins  to  diminish  slightly,  and  the  directioi 
the  current  trends  to  the  eastw  ard. 

The  tendency  to  this  diminution  of  depth  and  to  this  change  of  di 
tion  would  be  arrested  liy  a  further  prolongation  of  the  east  pier,  wl 
would,  as  already  stated,  prevent  the  spreading  of  the  river-currenl 
the  eastward,  and  thus  control  the  position  of  the  bar,  or  rather 
eastern  end.  The  bar  is  formed  by  the  sands  washed  aroand  the  em 
the  west  pier  and  by  the  sands  drifted  by  the  wind  over  the  pier  i 
the  river  and  carried  down  its  current.  The  latter,  however,  is  belie 
to  be  small  in  proportion  to  the  former. 

There  will  inevitably  be  a  bar  in  the  vicinity  of  the  west  pier,  m 
fled  in  i>ositiou  by  the  length  and  direction  of  the  pier. 

In  the  event  of  the  west  pier  being  entirely  removed,  and  a  new  v 
pier  built  parallel  to  the  east  pier  on  the  dotted  lines  on  the  tracing, 
bar  would,  as  in  all  mnilar  cases  of  lake  harbors,  form  to  the  no 
ward  and  eastward  with  the  same  tendency  to  throw  the  channel  of 
river  toward  the  east. 

This  wonid  be  the  result  were  the  piers  of  equal  extension  tow 
the  lake;  the  bar,  however,  having  a  direction  approximating  to 
angle  of  45°  with  the  direction  of  the  west  pier.  In  the  case  of 
west  pier  being  built  to  a  great€r  length  than  the  east  pier,  the 
would  assume  a  direction  approaching  to  a  right  angle  with  the  di 
tion  of  the  pier. 

The  existing  condition  of  the  channel  is  not  unfavorable  for  the 
trance  of  vessels  of  moderate  draught  of  water.  It  is  not  certain  thi 
more  favorable  condition  of  depth  and  direction  would  be  secured 
any  extension  of  the  east  jiier  and  by  a  new  parallel  west  pier,  «hor 
extending  them  out  to  the  14-feet  curve  beyond  the  bar,  which  wo 
require  a  length  of  400  feet  additional  to  the  east  pier,  and  of  abont 
feet  of  the  west  parallel  pier,  or  nearly  of  these  lengths  to  secur 
channel  of  not  less  than  fourteen  feet  of  water. 
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In  view,  however,  of  the  coudition  of  the  harbor,  as  shown  on  the 
^ciug  of  the  map  of  the  recent  survey,  and  of  its  preservation,  it  is 
advisable  that  the  east  pier  be  extendea  about  400  feet  in  its  line  of 
direction  toward  the  lake. 

At  the  saine  time  it  does  Dot  seem  that  the  time  has  arrived  for 
removing  the  flaring  pier  and  tbr  substituting  a  parallel  pier.  It  is 
suggested  that  this  period  will  arrive  when  the  west  pier  becomes  so 
decayed  by  time  or  weakened  by  the  effect  of  storms  as  to  require  entire 
rebailding,  or  by  a  more  serious  or  more  rapid  accretion  of  the  bar 
thao  is  showu  by  the  recent  survey. 

The  papers  inclosed  in  the  letter  of  the  Engineer  Department  are 
retarn^I  herewith. 

Very  respectfally,  year  obedient  servant, 

I.  C.  WOODRUFF, 
Ideutenant  Colonel  of  JCngineers. 
Geaeral  A.  A.  Humphreys, 

Ohi^  of  Engineers,  U.  S.  A.,  Washington.  D.  C. 


D  31. 

GRAND  RIVER  HARBOR. 

Proceedingg  of  a  board  of  engineers,  convened  at  Buffalo,  Netc   York,  in 

pursuance  of  the  following  order: 

ISpoclal  Ordeta  No.  35.— Eitnwt.] 

Hkadquartkhs  Corps  of  Ekoikkeks, 
WaskiHgtm,  D.  C,  Febi-uarg  17,  IBTS. 
1.  A  board  of  enclneerB,  to  consist  of  LleutenftDt-Colouel  I.  C.  WoodruB*,  Corps  of  Ed- 

f'neen;  H^ar  Walter  McFarland,  Coips  of  EoslDeerB;  M^or  J.  M.  Wilsoo.  Corps  of 
QK^Deen;  C»pUin  F  U.  Parnuhar,  Corps  of  EnKineera;  Captain  G.  L.  GiUeapie, 
CoTpaof  Enf^necTs,  willaBaembleat  BDffalo.NeivYork,  on  tbe  !J6tii  institnt,  nr  as  soon 
itKreafler  as  practicablo,  to  report  a  plan  for  tbe  further  improvement  of  tlie  harbor  of 
Grand  River,  Ohio. 
Tb«  Junior  iiienil>er  of  the  board  will  act  oa  recorder.  •  >  » 

Bf  conunand  of  Brizadiei-Guneral  HumphTeyB: 

TH08.  LINCOLN  CASEY, 
Major  of  Eaglnten. 

The  board  met  Febmary  26, 1872,  in  pursuance  of  the  above  order;, 
[iresent,  all  the  members. 

All  the  papers  bearing  upon  tbe  question  of  the  improvement  of  the 
harbor,  presented  by  the  president  of  the  board  and  by  the  junior 
member,  were  read  in  the  presence  of  the  board,  and  tbe  surveys  of  the 
harbor  consulted  in  connection  therewith.  After  mature  deliberation,. 
the  board  is  of  the  opinion  that  the  west  pier  should  be  extended  600 
feet  into  the  lake,  parallel  with  the  east  pier,  commencing  on  the  inshore 
part  of  the  flare-angle,  and  that  the  east  pier  be  extended  300  feet. 

Tbe  appropriation  of  $63,000,  available  for  this  harbor,  will  make 
these  exteusiooB,  and  it  is  thought  that  this  improvement  will  meet  all. 
'he  present  wants  of  commerce. 

WALTER  MoFARLAND, 
Major  of  Engineers. 
JOHK  M.  WILSON, 
Major  of  Engineers,  United  States  Army, 
F.  U.  FAEQUHAE, 

Captain  of  Engineers. 
Q.  h.  GILLESPIE, 

Captain  of  Engineers.. 
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I  agree  fully  iFith  the  board  relative  to  the  plan  of  improvement  by 
straight  parallel  piers,  but  I  am  of  oplDlon,  for  reasons  presented  in  my 
report  to  the  Chief  of  Eogineers,  dated  February  13, 1872,  that  no  more 
of  the  plan  should  be  constructed  at  present  than  the  prolongation  of 
the  east  pier. 

I.  0.  WOODRUFF, 
Lieutenant- Colonel  of  Engineers. 

There  being  no  farther  bnsinesB  before  the  board,  it  adjonrned  tine  die. 
I.  C.  WOODBUFF, 
JAevienant-Cohnel  of  Enaiveert. 
G.  L.  GILLESPIE, 
Corps  of  Engineers,  BeoorAer. 


APPENDIX    E. 

AlifNUAL    REPORT    OF    MAJOR    F.    HABWOOD,    CORPS   OP 
ENGINEERS,  FOR   THE    FISCAL    YEAR  ENDED   JUNE  30, 

1872. 

United  States  Enqinebb  Office, 
Bnfalo,  New  York,  September  20, 1872. 
I  have  the  honor  to  transmit  herewith  my  annual  report  upon  the 
'-works  under  my  charge,  for  the  fiscal  year  ending  June  30, 1872. 
Very  respectfully,  your  obedient  servant, 

F.  HAEWOOD, 
Major  Engineers. 
-Brigadier-General  A.  A.  HUMPHEETS, 

Chief  of  Er^neera,  WaaktT^ton,  D,  C, 


IMPEOVEMENT  OF  BUFFALO  HAEBOH,  HEW  YOEK. 

The  interior  works  of  improvement  having  been  completed,  opera- 
tions were  (ionflned  to  the  extension  of  the  breakwater,  and  such  neces- 
sary repairs  of  piers  as  were  required  to  keep  them  iu  good  condition. 
The  north  United  States  pier-bead,  damaged  as  mentioned  in  my  last 
annual  report,  was  thoroughly  repaired  and  secured,  and  the  bill  of 
-damages  presented  to  the  agent  of  the  Union  Steamboat  Company's 
.line,  and  tamed  over  to  the  proper  law  authorities  of  the  United  States- 
Other  minor  measures  were  taken  by  hired  labor  to  repair  and  secure 
iwork  already  built. 

With  regard  to  work  in  progress  on  the  breakwater :  At  the  close  of 
the  fiscal  year  ending  June  'M,  1871, 1,711  linear  feet  of  under-water 
work  had  been  laid,  of  which  1,183  feet  had  been  completely  covered 
with  superstructure,  leaving  528  feet  incomplete.  During  the  fiscal 
year  1871-'72,  the  528  feet  unfinished  work  was  completely  covered : 
there  were  added  125  feet  of  uuder-water  work,  and  in  superstructure 
complete  142  feet,  leaving  283  feet  unflniahed.  Thus,  at  the  close  of 
the  fiscal  year  ending  Jane  30, 1872,  the  breakwater  stood :  2,136  feet 
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miiler-vater  work  laid,  covered  by  1,853  feet  of  saperstmotare  com- 
plete, and  283  feet  in  au  unflDished  state.  Id  all  probability,  at  tbe 
close  of  the  workiiig-aeason  of  1ST2,  under  the  contract  with  D.^  E. 
Bailey,  awarded  by  virtae  of  the  Chief  of  Engineers'  letter  of  July  1, 
1872,  the  breakwater  will  stand :  2,387  feet  underwater  work  laid,  and 
covered  by  2,084  feex  of  snperstructare  complete. 

Owing  to  the  yielding  foundation  upon  which  the  reDiaining  workj^haa 
now  to  rest,  it  becomes  necessary  to  allow  cribs  to  settle  under  the 
inflaence  of  autum^  gales,  and  the  pressure  of  winter  ice,  until  the  suc- 
ceeding spring,  before  it  is  prudent  to  place  saperstructure  upon  them. 
For  this  reasoD  303  feet  of  superstructure  will  be  allowed  to  remain 
incomplete  until  the  close  of  the  fiscal  year,  when  there  probably  will 
be  reported  2,387  feet  of  the  work  finished.  In  this  coituection  it  is 
uecessary  for  a  full  uuderstanding  of  the  work  to  state  that  during  the 
last  season  it  has  passed  from  a  firm  foundation  of  saud  aud  rubble,'  iu 
which  there  has  scarcely  been  any  appreciable  settling  of  cribs,  to  s 
soft  day  stratum,  in  which,  under  the  influence  of  heavy  weather,  cribs 
have  settled  within  twenty-four  hours  as  much  as  four  feet,  after  haviog 
once  beeo  welt  placed  in  Uieir  bed.  Therefore,  taking  into  consideration 
the  increasing  depth  of  water,  it  is  safe  to  estimate  the  cost  of  future 
work  at  50  per  cent,  more  than  that  which  has  been  heretofore  laid, 
taking  into  account  leveling  and  the  various  other  contingencies  inci- 
dental to  like  construction. 
Amount  required  for  entire  and  pennanent  completion  of  the  work : 

CoDstmctioa  of  breakwater 1600,000 

CoDitniction  of  propoeed  Bonth  cltannel 300,000 

Total 900,000 

Amonnt  that  can  be  profitably  expended  upon  the  work  during  the 
nest  fiscal  year : 

CooBtnictioD  of  breakwater $300,000 

Contingeacics  of  repairs  and  lereling 10,000 

Commeocemeut,  constractioa  of  tbe  proposed  BODtb  ebannel . . 100,000 

Total 410,000 

Bn^lo  Harbor  is  located  in  the  collection-district  of  Buffalo  Greek, 
Sew  York ;  is  near  Fort  Porter,  New  York ;  has  a  light-house  on  south 
pier;  a  beacon  at  tbe  north  end  of  United  States  breakwater;  and  a 
beacon  on  tbe  middle  reef  at  entrance  to  tbe  Kiagara  Biver. 

Amonnt  of  reveoae  collected  at  Buffalo  during  tbe  last  fiscal  year 
was  $494,280.38. 

Eotrances  and  clearances  for  the  last  fiscal  veer,  $10,105.  Tonnage 
of  same,  4,575,659  tons. 

ABSTBAOT  OF  COKTBACTB. 

Cmtract  dated  June  28, 1871,  ■with  D.  E.  Bailey  for  fumisking  all  material 
and  labor  for  construction  of  a  section  of  me  breakwater. 

Pine  and  hemlock  timber  and  lamber  per  thoDsand  feet  board-meaflore $30  00 

Wroaght-irou  drift-bolta,  per  pound 3^ 

Wrooght-iron  spikes,  per  pound 4^- 

Crib-lramiiig.  Ac,  per  linear  foot  of  timber 13 

itap«r«tructnre,  per  linear  foot  of  timber ■ IS 

Stone  fdroished  and  pnt  in  work,  per  cord-  -. . ...-.  8 

Plaok  Joists,  &c.,  fitting  and  faateniiiE,  per  tbonsiHid  board-measure B 
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Contract  dated  August  29, 1871,  with  2).  E.  Bailey,  of  Buffalo,  Hm  Y> 
for  materials  and  labor,  repairs  to  north  pier. 

PiiUioR-pilBB,  per  pile > 

Fiiriiishin);  and  driviu);  piles,  per  linear  foot , 

Furnisliiii^.  franiiti);>  liolting,  and  fikBtenitig  oak  timber  and  luSibor,  per  thouund 

feet  bonrd-niFHsuro 6 

Furuishiug  nml  imtting  in  this  work  bard  stone,  pereiibic  yard 

Fumisbiug,  driving,  &,c.,  straps,  cbuius,  bolts,  screvr-bolts,  &c.,  per  pound 

statement  of  cash. 

Amount  ou  band  July  1,  1871  »10,« 

CaHh  received  iluring  fiscal  year WI.Ol! 

Cash  exnemU'ddiirinK  fiiKal  vcar TU.>>. 

AmonntavHilabl«  July  1,187-2 98.SI 

Ainouut  required  for  fiscal  year  ending  June  30,  ViTi 410.  C 

BUFFALO   SEA -WALL. 

The  unexpended  bnlance  of  old  appropriations  for  tbis  work 
transferred  to  the  credit  of  Bnffalo  Harbor,  in  accordance  with 
terms  of  the  river  and  harbor  appropriation  bill,  approved  June 
1872.    Tliis  work  of  improvement  is  therefore  closed. 


IMPROVEMENT  OF  DUNKIRK  HARBOR,  NEW  YORK. 

The  prescribed  improvements  of  this  harbor  were  commeDce< 
bnildtng  the  day-beacoQ  at  the  entrance  of  the  harbor.  This  work 
completed  and  turned  over  to  tbecnstody  of  the  light-honseengineero' 
tcntli  light-honae  district,  on  the  :iOtb  July,  1872.  Tno  hundred  nut 
feet  of  breakwater  were  laid,  beingas  much  as  the  amouutofappropri: 
would  warrant.  The  foregoing  oi)eration8,  together  with  neceiwar 
pairs  of  the  west  United  States  pier,  exhausted  the  appropriation, 
the  work  was  therefore  closed.  As  soon  as  navigation  opened  in  1 
it  became  evident  tliat  serious  sboaling  had  taken  place  at  the  entr 
to  the  harbor,  which,  coupled  with  the  fact  of  the  water  .standii 
about  a  foot  and  one-balf  below  the  stage  which  had  ruled  for  yea: 
this  season,  rendered  the  harbor  inaccessible  to  vessels  of  even  m< 
ate  draught.  Immediate  measures  of  relief  were  therefore  neccs; 
and  accordingly,  as  soon  as  the  appropriation  for  1872-73  became  a 
able,  I  hired  a  dredge  and  began  to  open  the  approach  totheharlwi 
deavoring  to  get  the  depth  of  water  {lit  feet)  prescribed  by  the  boa 
engineer  officers  of  November  30, 1870.  This  work  was  in  progress  a 
close  of  the  fiscal  year.  During  the  present  working-season  GO  feci 
be  added  to  the  breakwater,  and,  in  the  spring  of  1873,  90  feet  n 
making  in  all  loO  feet,  adding  which  to  the  210  feet  built  last  year 
give  3(>(i  feet  of  work  completed  at  the  close  of  the  fiscal  year  1872 
This,  together  with  the  expense  of  dredging,  (completed  Septemb 
1872,)  will  exhaust  the  appropriation,  and  the  work  will  be  closed  i 
another  becomes  available. 

In  surveying  for  the  site  of  the  breakwater  it  became  evident 
the  map  of  18G(i,  upon  which  the  board  of  1870  based  its  decisions, 
in  error  in  several  essential  points.    I  therefore  caused  a  thoruogl 
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SHirej-  of  the  harbor  from  headland  to  headland  to  be  made,  and  will 
shortly  lii.v  l)efor6  the  Chief  of  Engineei-s  the  result  in  a  complete  map, 
ihowing  the  actual  state  of  the  harbor  up  to  September  1,  1872.  A 
stadyof  tbia  inap,  together  with  soundings  to  be  taken  next  spring,  will 
thruw  light  on  the  serious  matter  of  the  sUoal-foraiation  iit  the  mouth 
of  the  hiirbor,  which  has  greiitly  increased  since  tbe  completion  of  the 
irest  United  States  pier.  Its  removal  during  the  present  workiugsea- 
SOQ  cost  $4,710  iu  dredge-hire,  aud  if  it  should  again  rapi<lly  form  it 
may  become  a  question  wbetlier  some  other  ex])edieut  would  not  be 
more  economical  in  the  end  than  annual  dredging.  This  I  shall  discuss 
Id  due  time,  after  soundings  have  beeu  taken  iu  the  t<priug  of  1873  over 
tbe  ana  dredged  iu  1872. 

Hie  result  of  tbe  resurvoy  of  the  harbor  will  probably  modil^v  con- 
siderably the  estimates  of  tbe  board  of  1870.  They  are,  however,  re- 
taiucd  iu  this  report  in  the  absence  of  any  data  for  a  chauge. 

Amouut  required  for  entire  aud  permaneut  completion  of  the  work : 

Conatrnction  of  breakwater $Sf>fi,  000  00 

Blasting  and  dredj^ug  for  channol 40,  000  00 

Total 3<Mi,00(l  00 

Amount  that  can  be  profitably  expeude<1  upon  the  work  during  tbe 
next  fiscal  year : 

Constmc t ion  of  break n-ator JlOO,  000  00 

BlaMing  .idd  drudglDg  cbanncl 40,000  00 

CoDlingencius 10,000  00 

Total ir>0  000  00 


Dunkirk  Harbor  is  located  in  the  coIleGtiondistrict  of  Dunkirk,  N'ew 
York,  has  a  tight-honso  on  the  main-laud,  and  a  beacou  at  the  end  of 
the  west  pier. 

Amount  of  revenue  collected  at  Dunkirk,  Sew  York,  during  the  last 
fiscal  year,  was  82,770. 

Entrances  aud  clearances  for  the  last  fiscal  year,  93 ;  toiiuage  of  same, 
15,371}  tons. 

AMraet  of  contract,  dated  June  8,  1871,  with  0.  J.  Jennings,  of  Syracuse, 
Sew  York,  for  labor,  and  timber,  and  lumber. 

Hemlock  tiuil>or,por  tliousaoil  feet,  board -mensure $22  00 

IMne  tiuiWr  ami  lumber,  per  thonsand  feet  board-nieuBoro a.")  00 

Oik  timber  aud  Iniuber,  per  thoueand  feet  board-meaauro 45  00 

framing.  &c.,  crib- work,  per  linear  foot,  timber l(i 

Fraiuic);,  &c,,  euperstructnre,  per  linear  foot,  timber 22 

Stone  furuisbed  aud  put  in  work,  per  cord 10  00 

FitltDg,  fastouing,  &c.,  planks,  joiats,  &c.,  per  tbuosaad  feet  iKiard-meaBare...  15  00 

Statement  of  cash. 

Amonnt  on  band  Jaly  1,  1871 111,862  77 

Cash  r«:eiv,yl  during  fiscal  year 13,000  00 

t'iwii  expended  dnriu)j  fiacal  year 24,ti'l9  69 

Amount  available  June  30,  1872 25, 22^  08 

Aoioont  ru(|Uired  for  fiBcal  year  ending  Joiie  30,  1874 l&O,  000  00 
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APPENDIX  P. 

ANNUAL  REPORT  OP  MAJOR  JOHN  M.  WILSON,  C0BP8  ( 
ENGINEERS,  FOR  THE  FISCAL  TEAR  ENDED  JUNE  , 
1872. 

United  States  Engineer  Office, 

Oswego,  Xeiti  York,  July  19, 1873 
General  :  I  have  the  honor  to  submit  the  annual  report  of  I 
works  of  improvement  under  my  charge  for  the  fiscal  year  ended  Jn 
30,  1872. 

1  am,  general,  very  respectfuly,  yoar  obedieDt  servant, 

JOHN  M.  WILSON, 
Major  of  Engineers^  U.  S.  A 
Brigadier-General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  8.  A. 


F  I. 

OLCOTT  HARBOR,  NEW  YORK. 

The  opening  of  the  fiscal  year  found  operations  in  progress  upon 
piers  under  coitract  with  J.  D,  Cooper,  of  Olcott,  New  York. 

During  the  season,  four  cribs,  30  feet  by  20  feet,  and  one  20  feet 
20  feet,  of  an  average  lieigbt  of  9J  feet,  were  added  to  the  east  pier, ; 
three  cribs,  30  feet  by  2«  feet,  of  the  same  height,  to  the  west  p 
making  the  total  length  of  crib-work  sunk  230  feet ;  160  linear  feet 
snperstructare  of  an  average  height  of  4  feet  was  constructed  on  the  t 
pier,  and  198  linear  feet  upon  the  west  pier;  215  feet  on  the  east  and 
ieet  on  the  west  pier  were  filled  with  stone  and  covered  with  deck-pin 
The  total  length  of  the  east  pier  is  now  731  feet,  and  of  the  west  1, 
feet. 

During  the  present- working  season  it  is  proposed  to  construct  ! 
linear  feet  of  crib- work,  adding  120  feet  to  each  pier;  the  superstract 
will  be  built  in  the  spring  of  1873. 

In  June,  1872,  a  resurvey  of  the  harbor  was  made  with  borings 
determine  the  character  of  the  bottom;  this  survey  shows  that  nn 
tensive  bed  of  rock  underlies  the  sand  and  gravel ;  this  bed  estei 
entirely  across  the  channel  between  the  piers,  is  380  feet  long,  and  shi 
a  depth  upon  it  of  about  7J  feet  at  ordinary  low  water;  to  obtaii 
cliauuel  150  feet  wide  will  necessitate  the  excavation  of  7,60G  cubic  ya 
of  rock,  and  10,327  cubic  yards  of  sand,  gravel,  clay,  and  loose  stonet 

Olcott  is  a  port  of  entry  in  the  collection-district  of  Niagara. 

The  nearest  fort  is  Niagara,  eighteen  miles  to  the  westward,  and 
nearest  light  is  at  the  fort. 

The  amount  of  revenue  collected  during  the  fiscal  year  was  $842.0f 
gold  and  $57.40  in  currency.    The  value  of  the  imports  was  $9,5l.'0. 

Forty-eight  vessels,  with  an  aggregate  tonnage  of  2,303  tons,  eiiti' 
and  cleared,  and  six  vessels  entered  for  shelter  during  the  year. 

Amount  available  July  1, 1871 (S,10« 

Amount  expeuded  duriDK  tlio  yoar 5.  Jft 

Aiuouut  available  July  1, 1872 lO.iXN 

Anjoiitit  required  for  the  fiscal  year  undine  Jaoe  30,  1674,  to  complete  the 
piurs,  excavate  a  cbanti el  tbrougb  the  rock,  and  liiBide  the  baibor GO,  UXJ 

Abstracts  of  contracts  in  force  are  tranamitted  herewitli. 

,,_,  ,,.;,Goo^^lc 
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F  a. 

OAK  OECHABD  HAHBOE,  NEW  YOEE. 

The  Opening  of  the  fiscal  year  foand  operatiooa  in  progress  upon  thf 
pierB,  ander  contract  with  H.  J,  Mowry,  of  Syracuse,  New  York. 

Duriug  the  season  five  cribs,  30  feet  by  20  feet,  of  an  average  height 
of  9j  feet,  were  added  to  the  east  pier,  and  four  similar  in  size,  were 
added  to  the  west  pier,  making  the  total  length  of  crib-work  sunk,  270 
feet ;  16U  i'eet  of  superstructure  complete  was  constructed  on  the  east, 
and  190  feet  on  the  west  pier,theaverageheiglitbeing4jfeet;  340  feet  of 
superstructure  on  the  oast  and  2f>9  on  the  west  pier  were  filled  with  stone 
and  covered  with  deck-plank. 

Tlie  total  length  of  the  east  pier  is  now  915  feet,  and  of  the  west  pier 
1,134J  feet.  Tlie  depth  off  the  end  of  the  pieraat  mean  low  water  is  11} 
feet,  and  it  is  not  deemed  advisable  to  continue  them  any  further  for 
the  present,  as  the  depth  remains  the  same  for  some  distance. 

Ou  the  2^th  of  August,  1S71,  operations  were  commenced  with  dredges, 
deepening  the  channel  between  the  piers,  under  contract  with  E.  H. 
French,  of  Fulton,  New  York,  who  was  to  remove  30,000  cubic  yards 
by  November  15, 1871. 

The  material  at  the  bottom  proved  to  be  a  very  stiff  clay,  mingled 
with  gravel,  cobble-stones,  stone  washed  out  of  the  piers,  &c.,  overly- 
ing an  extensive  bed  of  red  sandstone;  although  Mr.  French  labored 
industriously,  he  met  with  many  serious  interruptions  from  storms  and 
breakage  of  machinery,  and  was  able  to  work  only  two  hundreil  and 
eighty -three  hours  between  August  25  and  November  15,  when  naviga- 
tion closed;  during  this  period  he  removed  7,fl5l>.23  cubic  yards  of  mate- 
rial, measured  in  scows.  His  time  having  expired,  his  contract  was 
closed,  but,  on  account  of  the  circumstances  of  the  case,  no  actiou  was 
taken,  other  than  to  declare  the  reserved  percentage  ibrfeited  to  the 
United  States. 

In  the  spring  of  1872  an  accurate  survey  was  made  upon  the  ice, 
borings  were  made  over  the  entire  channel,  and  it  was  found  that  a  hed 
of  red  sandstone  extended  entirely  across  between  the  piers,  giving 
various  depths  upon  it.  The  report  of  Mr.  W,  P.  Judson,  transmitted 
herewith,  explains  in  full  the  operations  connected  with  the  survey.  lu 
this,  as  in  all  the  duties  to  which  he  hits  been  assigned,  he  has  shown 
the  same  goodjudgincnt,  care,  and  attention. 

A  careful  estimate  of  the  material  in  position  shows  that,  in  order  to 
obtain  a  channel  150  feet  wide  between  the  piers,  and  13  iect  deep  at 
mean  low  water,  it  will  b©  necessary  to  remove  10,983  cubic  yards,  in 
position,  of  stifi'  clay  mingled  with  cobble-stones,  &c,  and  7,<S51  cubic 
yards  of  red  sandstone. 

In  April,  1S72,  proposals  were  invited  for  removing  all  the  materials 
in  the  channel,  except  rock,  to  a  depth  of  12  feet  at  mean  low  water. 
But  one  bid  was  received,  that  of  Mr.  E.  H.  French,  of  Fulton,  New 
York,  at  75c(.'ntsper  cubic  yard,  and  the  work  was  awarded  to  liim.  He 
commenced  operations  June  13, 1872,  but  the  dredging  was  so  difficult 
that  by  June  30  he  had  removed  only  761J53  cubic  yards,  measared  in 

BCOWS. 

During  the  present  season  it  is  proposed  to  make  a  few  minor  re- 
pairs upon  the  piers,  and  to  remove,  if  possible,  all  the  material  from 
the  channel  between  the  piers,  except  rock,  to  a  depth  of  12  feet  at  mean 
low  water. 

Amount  aTailableJnly  1,1871 113,734  37 

AmoQDt  expended  duriug  the  year 9,4S4  39 
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It  U  estimated  that  this  amouut  will  clear  the  chaDnel  to  tbe  proper 
depth  and  repair  the  piers  where  necessary. 

Oak  Orchard  is  a  port  of  entry  in  the  collection-district  of  Genesee. 

Tbe  nearest  fort  is  Niagara,  forty-five  miles  distant.  A  fixed  white 
light  of  the  fourth  order  has  been  placed  at  the  out«F  end  of  the  vest 
pier. 

The  amount  of  revetiiie  collected  during  tbe  year  was  $3,500  in  gold, 
and  |200in  currency.  The  value  ofthe  imports  was  $25,000;  tbe  value 
of  the  exports  $140,000.  Seventy  vessels  entered  and  cleared  dnriug 
the  year,  tbe  aggregate  tonnage  each  way  being  5,804  tons. 

Abstracts  of  proposals  and  of  contracts  are  transmitted  herewith. 


United  States  Engineer  Offick, 

Ofirego,  Setv  York,  April  4, 1872. 
SCuor:  I  have  the  honor  to  report  that,ia   accordance  with  your  iiiHtriictious  of 
Manh  2G,  I  havu  mode  a  Biirvey  of  Onk  Orchanl  Harbor,  the  results  of  which  I  respect- 
fall;  BDbmit  in  the  accompanying  map. 


rvey  was  mode  to  sBccrtaiii  the  location  and  extent  of  a  ledge  of  rock  lying 
KrotB  the  entrance  of  the  harbor,  and  also  to  determine  the  cliaracter  and  amonnt  oT 
DTeiiyinE  material  to  be  removed  to  obtain  the  desired  channel.  This  was  done  by 
bonUK  throngh  the  deposit ;  the  depth  at  whioh  rock  whs  found,  and  the  character  of 
the  material  covering  it,  being  noted.  A  drill  was  nseil  for  this  pnrpoite,  oa  it  was 
Ibund  to  work  more  rapidly  than  an  anger,  and  to  give  the  character  of  the  material 
more  readily.  The  latter  was  deternitaed  by  the  rate  of  penetration,  and  althongh 
through  hara  material  this  was  sometimes  very  slow,  still  when  the  rock  or  a  bowlder 
too  large  to  vivid  was  reached,  it  was  at  onoe  made  apparent  by  the  recui]  of  the  drill 
fcooi  each  blow  uf  the  drivers.  The  rock  being  of  a  very  soft  character  as  shown  by 
the  accompanying  ntveciinon,  it  allowed  the  chlsel-udge  of  the  drill  to  penetrate  it  in 
one  la  two  blows,  sufllciently  to  prevent  its  being  turned ;  in  this  rospeet  dlfi'ering 
EnHD  the  bowlders,  for  tbey,  being  mnch  liarder,  resisted  the  drill  and  allowed  it  to  be 
tamed  readily  after  any  number  of  blows.  In  the  latter  case,  the  drill  was  withdrawn 
lod  another  boring  made  a  few  feet  off,  when  rock  was  usually  foond  at  a  slightly 
grekter  depth. 

I  I  give  below  tbe  amount  of  rock  and  other  excavation  nectasary  to  obtain  a  chan- 
nel 150  feet  wide,  wilh  13  feet  d^pth  at  mean  water  level,  or  Uf  feet  t>elow  zero  of 
gaage,  extending  from  the  lake  to  the  basin  inside,  a  distance  of  1,300  feet. 

The  total  amDUiit,  of  excavation  was  ascertained  by  calculating  the  areas  inclosed 
by  the  different  foot  horizontals  of  the  snr&ce  of  the  material  to  be  removed.  Tliis 
VM  then  divided  into  horizontal  sections  of  one  foot  allitiide,  having  these  areas  for 
their  upper  and  lower  bases.  The  mean  of  these  bases  being  taken  as  the  base  of  a 
piiam  of  the  same  altitnde,  the  volume  of  each  section  was  compntod.  The  amount 
of  rock  waafound  in  the  name  manner.  Total  amonnt  of  excavation,  18,823  cubic  yards; 
amoant  of  rock,  7,(J34cnbic  yards ;  amount  of  deposits,  ll>,90d  cubic  yards. 
I  am,  molor,  very  respectfully,  your  obedient  servant, 

WM.P.JUDSON. 

HqjoT  John  M.  Wilso!(, 

Coipj  0/  Engiutfrt,  V.  8.  A. 
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F3- 
CHARLOTTE  HARBOR,  NEW  YORK. 

The  depth  of  water  in  the  harbor  beiiig  sufficient,  and  the  piers  ] 
erally  in  fair  condition,  operations  during  the  season  of  1871  vere ' 
finedto  such  minor  repairs  as  were  absolutely  necessary.  One  hunt 
feet  of  the  onter  end  of  the  west  pier  was  covered  with  deck-pli 
and  5S  places  at  various  points  ou  the  pieis  were  repaired.    The 
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timber  on  hand  was  piled  and  sorted,  and  the  Government  store-taonse 
moved  off  of  private  lands  to  a  more  convenient  position. 

lu  December,  1871,  proposals  were  invited  for  removing  the  old  de- 
cayed saperetnictore  from  800  feet,  more  or  less,  of  the  west  pier,  and 
replacing  it  with  new  materials.  The  bids  were  opened  Jauaary  Ifi, 
1872,  and  the  work  awarded  to  Mr.  James  McLean,  of  Troy,  Sew  York. 
AAer  much  delay  and  trouble,  Mr.  McLean  gave  proper  bondsmen,  and 
the  contract  was  execated. 

In  accordance  with  its  terms,  he  was  to  have  commenced  operations 
on  or  before  April  15, 1872.  He  did  go  through  the  form  of  beginning 
on  that  day,  by  tearing  np  a  few  planks,  but  firom  that  time  nutil  early 
in  June  his  operations  amoanted  to  but  little,  and  we  were  obliged  to 
snbmit  to  considerable  nnnecessary  delay  and  annoyance,  owing  to  the 
fiict  that  be  had  procured  no  timber  for  his  work.  Early  in  June,  how- 
ever, he  obtained  materials,  and  by  Jane  30  had  succeeded  in  about 
completing  90  linear  feet  of  snperstmctare,  and  partially  completing  90 
additional  feet.  During  tbe  preaent  working-season  it  is  proposed  to 
entirely  remove  700  feet  more  of  tbe  old  aaperstructure,  and  to  replace 
it  with  new  materials. 

Charlotte  is  a  port  of  entry  for  Rochester,  six  miles  south  of  it.  There 
is  a  fixed  white  light  of  the  fourth  order  on  shore,  and  a  beacon  with  a 
fixed  white  light  of  the  sixth  order  on  the  west  pier. 

The  nearest  fort  is  Ontario,  sixty  miles  distant. 

inwantaTailaWe  July  1, 1871 112,858  33 

Amonnt  received  foraale  of  timber  to  Poltneyville  Harbor 6C6  40 

Amonnt  expeoded  dnriOK  the  year 2,196  0*} 

AmoDQt  available  July  1,1872 11,328  65 

Amontit  required  for  the  flecitl  year  eudiog  Jane  30,  1874,  notbin);. 

The  amount  of  reveune  collected  for  the  flacal  year  was  $06,031.89 ; 
the  valne  of  the  imports  was  $611,775 ;  559  vessels,  with  au  aggre- 
gate tonnage  of  64,400  tons,  entered,  and  547,  with  an  aggregate  tonnage 
of  94,781  tons,  cleared,  dnring  the  year. 

Abstracts  of  bids  with  names  of  bidders,  and  abstracts  of  contracts, 
are  transmitted. 
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F4. 

PULTMEYVILLB  HARBOR. 

The  opening  of  the  fiscal  year  found  operations  in  progress  apon  the 
Wfst  breakwater,  under  contract  with  H,  J.  Mowry,  of  Syracuse,  New 
York. 

Six  cribs.  30  feet  by  20  feet,  of  an  average  height  of  9$  feet,  were  con- 
stnicte*!,  and,  after  the  bottom  had  been  properly  dredged  for  foanda- 
tioD.  were  sunk  upon  the  prolongation  of  the  old  pier  on  the  west  side 
of  the  liarltor;  a  superstructure  averaging  four  feet  high  was  built  upon 
rhe  cxitxi,  thus  completing  180  linear  feet  of  pier. 

The  ODter  end  showing  a  tendency  to  sink,  it  was  protected  by  a  rip- 
rap to  prevent  the  washing  away  of  the  sand. 

Daring  the  present  season,  it  is  proposed  to  construct  210  feet  of  an 
eaat  pier,  commencing  at  a  point  200  feet  fit>m  the  end  of  the  pier  com- 
pleted la»t  season,  and  on  the  prolongation  of  its  line,  and  ranning  in 
toward  shore,  so  as  to  form  a  protection  for  vessels  during  a  north- 
easterly or  an  easterly  gale. 

The  cribs  will  be  constructed  on  the  Oswego  model,  slightly  modified; 
the  pier  will  be  20  feet  wide. 

The  project  for  this  harbor  consists  of  the  breakwater  already  built, 
A  west  pier  200  feet  long,  running  north  from  the  outer  end  of  the  break- 
water, an  east  pier  425  feet  long  and  parallel  to  the  west  pier,  and  200 
feet  firom  it,  and  the  dredging  of  the  harbor  by  removing  25,000  cubic 
\ard0  of  material  measured  in  position. 

A«»«iit  »TiiiI»ble  Jnly  1,  leri $8,976  49 

t^iNinC  exprndrd  dnriiiK  the  y«Ar 8,976  49 

An«mnt  •TailaWo  Jaly  1,  1872 10,000  00 

V^wMint  rcq aired  for  tbe  fitral  ye*r  endiog  Jnoe  30, 1BT4,  to  complete  thu 

•.ortL 31,500  00 

Pnltoeyville  is  a  port  of  entry  in  tbe  collection-district  of  Genesee, 
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The  Dearest  fort  is  Ontario,  forty-two  mi)es  to  the  eaat,  and  the  near- 
est light  is  at  Big  Sodns,  twelve  miles  distant. 

The  amount  of  revenae  collected  daring  the  fiscal  year  was  $1,112.30. 
The  aggregate  amount  of  tonnage  of  the  vessels  entering  and  cleariag 
was  7,064  tons. 

An  abstract  of  contracts  in  force  daring  the  fiscal  year  is  transmitted. 


Sobjeot  of  contnot. 
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F5. 

BIQ  SODUS  HARBOR,  NEW  YORE. 

No  appropriation  having  been  made  for  this  harbor,  no  operations  for 
its  improvement  have  been  canied  on. 

In  April,  1872,  a  small  amount  of  timber,  eqnal  in  valne  to  the  availa- 
ble fnnds,  was  ordered  for  the  piers. 

In  Jane  a  resurvey  of  the  harbor  was  made  in  order  to  dedaoe  the 
cable  contents  in  position  to  be  removed  by  dredging. 

Big  SoduB  is  a  port  of  entry  in  the  collection  district  of  Oswego. 
There  is  a  fixed  white  light  varied  by  flashes,  of  the  fourth  order,  at 
this  place,  and  two  beacon-lights  as  ranges  for  the  pier. 

Fort  Ontario  is  the  nearest  work  of  defense.  Daring  the  present 
season  it  is  proposed  to  commence  dredging  a  channel  between  the  piers, 
to  be  200  feet  wide  by  12^  feet  deep  at  mean  low  water,  conbiiuiuK 
29,596  cubic  yards  in  position,  and  also  to  balld  up  and  repair  such 
portion  of  the  east  breakwater  as  the  fuads  on  hand  will  admit. 

Amonnt  SYailaWe  Jnly  1, 1&71 J1,8S4  18 

Amoaut  expended  during  the  year 41  67 

Amount  available  Jnly  1, 1S78 16,188  51 

AtDOiiut  required  for  tlie  fiscal  year  ending  June  30,  mT4 30,000  00 

Which  will  complete  the  dredging  of  the  entire  channel  between  the 

piers,  finish  the  east  breakwater,  and  renew  all  decayed  saperstractore. 

The  amount  of  revenue  collected  during  the  year  was  $447.37;  the 
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value  of  the  imports  was  (2,172.30;  the  number  of  veaseU  entered  waa 
56,  with  aa  aggregate  toQuage  of  4,180  tons,  and  the  unmber  cleared 
waa  73,  with  an  aggregate  tonnage  of  5,763  tons. 


F  6. 
LITTLE  SODUS  HAHDOR,  NEW  YOHK. 

Operatioiis  were  commenced  July  6,  1871,  luidei'  coutravt  with  Mr.  E, 
H.  French,  of  Fnltou,  New  York. 

Daring  tlie  season  of  1871  the  west  pier,  which  had  partially  tipped 
over  OQ  the  channel  side,  was  raiaed  to  the  proper  level,  and  replanked 
for  a  distance  of  350  feet.  It  was  not  deemed  advisable  to  put  in  any 
more  atone,  it  being  desirable  to  increase  the  weight  on  the  east  side 
tlie  least  possible.  * 

The  breakwater  joining  the  west  i)ier  with  the  shore  was  entirely  re- 
bailt  for  a  distance  of  250  feet,  and  partially  rebuilt  for  an  additional 
distance  of  90  feet,  completing  the  connection  vith  the  shore  in  a  sub- 
fltaotial  and  satisfactory  manner.  In  the  construction  of  this  break- 
water three  cribs,  built  in  1868,  and  all  the  old  timber  on  hand  were 
Qsed.  A  pier-head,  for  a  beacon-light  30  feet  square,  was  constructed 
and  sunk  at  the  end  of  the  pier  in  water  14  feet  deep,  and  a  superstruc- 
ture 7  feet  high  built  upon  it;  on  this  the  Light-House  Department 
have  this  season  constructed  a  beacon. 

Od  July  25, 1871,  operations  were  commenced  with  two  dredges,  ex- 
cavating a  channel  parallel  to  the  pier.  This  channel  was  made  200 
feet  wide,  12  feet  deep  at  mean  low  water,  and  1,2U0  feet  long.  At  the 
iuaer  end  a  bar  was  found  that  had  been  formed  by  the  sand  being 
vashed  in  through  the  breach  in  the  old  breakwater.  In  dredging  this 
channel,  22,625  cubic  yards  of  gravel,  sand,  and  mud  were  removed.  . 
Ojierations  were  suspended  October  15, 1871. 

In  January,  1872,  proposals  were  invited  for  furnishing  hemlock  and 
piae  timber  for  an  east  pier,  to  be  constructed  this  season.  On 
February  6  the  pine  was  awarded  to  Messrs.  Post  &  Henderson,  of  Os- 
wego, New  York,  and  the  hemlock  to  Mr.  C.  J,  De  Graw,  of  Fulton,  New 
York,  their  contracts  requiring  the  delivery  of  the  materials  by  June  20, 
1S72.  Messrs.  Post  &  Henderson  have  delivered  the  amount  of  pine 
called  for,  {62,760  feet,  board  measure,)  but  Mr.  De  Graw  has  not  as  yet 
Inmished  any  hemlock.  At  hia  request,  the  Department  has  extended 
the  time  of  final  delivery  to  August  1,  1872. 

Daring  the  present  working-season  it  is  proposed  to  construct  420 
feet  of  an  east  pier,  250  feet  from  and  parallel  to  the  west  pier.  The 
work  will  be  built  of  cribs  after  the  Oswego  model,  modified. 

Little  Sodus  is  a  port  of  entry  in  the  collection  district  of  Oswego. 
Fort  Ontario,  fifteen  miles  distant,  is  the  nearest  work  of  defense.  A 
llxed  white  light  of  the  fourth  order  has  been  placed  on  the  outer  end  of 
the  pier  this  season. 

Amonnt  ovailaWe  July  1, 1871 $15,3^  19 

AmooDt  Fipeoded  during  tho  yeur  .... ....... l!i, 603  58 

Ai.inunt  avail»We  Jnly  1, 187a 17,7M  tfl 

Amonnt  reqnired  for  the  fiticrvl  year  eudluR  Jnne  30,  1874 45,000  00 

I  have  received  from  the  deputy  collector  at  Little  Sodas,  New  York, 
the  following  statistics  for  that  port : 

"=  ,,,_„,Goo8lc 
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Amount  of  revenue  collected,  $112.68;  value  of  imports  for  fiscal  year, 
t3,600;  number  of  vessda  enteiing,  56. 

EzportB  for  fiscal  year  about  4,000  tons  of  iron,  350  cords  of  wood,  and 
350,000  feet,  board  measure,  of  lumber. 

Abstracts  of  proposals  aod  contracts  are  transmitted  herewith. 


Aitlreetcf  hid*  for  famishing  timber  for  Littit  Soiat  Sarhor,  Aew  Torli,  opened  Ftimmry  6, 
IS73,  bg  Jame*  S.  Znurcnoe,  ciril  atrittatil  enginttr,  by  order  of  Major  John  M.  WUtvtt, 
Corp*  ^Bngineen,  the  latter  being  confined  U>  M«  houH  bf  illne$». 
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OSWEGO  HARBOB,  NEW  YOBK. 

Operations  during  the  fiscal  jear  have  been  carried  on  under  cod- 
tracta  with  Thomas  Keeler,  of  Fulton,  Oswego  County,  New  York,  for 
tbe  repair  of  the  old  pier  during  the  season  of  1871,  and  for  building  a 
KboTt  breakwater  in  the  angle  near  the  light-house,  and  with  B.  Kelson 
Gere,  of  Syracnse,  New  York,  for  labor  and  stone  for  the  new  break- 
water during  the  season  of  1871.  Oi>eration8  upoQ  the  construction  of 
two  couater-forts  for  strengthening  the  old  pier  in  the  fall  of  1871,  anil 
for  the  repair  of  tbe  old  pier  and  construction  of  the  new  breakwater 
linring  tbe  season  of  1872,  have  been  carried  on  by  hired  labor ;  the 
timber  and  iron  ased  dnring  the  season  of  1871  were  purchased  in  the 
open  market;  that  nsed  in  1872  was  purchased  by  contract;  the  stone 
used  in  1872  was  purchased  in  the  open  market 

BBFAiaS  OF  OLD  FIEB, 

The  repairs  of  the  old  pier  con8iat«d  in  removing  all  deck  plank  and 
iheathing  that  were  rotten  or  broken,  tearing  up  all  broken  superstruc- 
ture and  grillage  bottoms,  and  replacing  with  new  materials.  The  pier 
*u  left  in  good  condition  in  the  fall  of  1871,  but  upon  the  opening  of 
mrigation  in  the  spring  of  1872  it  was  found  that  the  ice  had  badly 
inJQied  it,  destroying  three  compartments  of  the  superstructure;  these 
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were  repaired  by  hired  labor,  and  oa  June  30, 1872,  the  old  pier  was  in 
foir  condition. 

a:40LE-crib  near  lioht-house. 

Tbe  heavy  wares  thrown  against  the  lighthouse  during  severe  gales 
caused  ao  much  vibration  as  to  affect  the  machinery  of  the  light ;  t« 
remedy  this  evil  a  breakwater  100  feet  long,  10  feet  wide,  and  averag- 
ing 10  feet  high,  was  constructed  in  the  angle  near  the  light-house;  tbe 
result  has  been  very  beneficial. 

flOUNTER-FORTS  FOR  THE  OLD   PIER. 

The  weakness  of  the  old  pier  caused  fears  that  it  would  not  stand  tbe 
wiuter  gales ;  two  counterforts,  33  by  20  feet,  by  10  feet  were  therefore 
constructed,  and  after  dredging  for  foundation,  were  sunk  in  rear  of  the 
pier  and  allowed  to  settle  during  the  winter ;  in  the  spring  of  1872  they 
were  leveled  up  and  the  superstructure  built  to  the  proper  height. 

THE  NEW  BREAKWATER. 

Operations  ujion  the  new  breakwater  were  commenced  July  Q,  sas- 
(lended  December  14, 1871,  and  renewed  April  22,  1872. 

Tlie  shore  end  was  prepared  by  excavating  the  earth  and  rock  until 
a  smooth  bed  was  obtained  upon  which  the  first  grillage  bottom  was 
placed  and  securely  anchored  by  drift-bolts  driven  into  holes  drilled  in 
the  rocks ;  from  thence  outward  the  most  careful  soundings  were  taken 
and  the  bottom  made  even  or  the  cribs  constructed  to  fill  the  spaces; 
cribs  Nos.  10  and  14  were  first  constructed  upside  down  so  as  to  exactly 
fit  the  irregular  formation  of  the  rocky  bottom,  and  then  reversed  and 
placed  in  position.  Crib  Xo.  17  was  subjected  to  the  most  terrible 
gale  of  the  season  before  it  could  be  entirely  filled  with  stone,  and  was 
shifted  about  2  feet  to  the  eastward ;  a  wing  was  constructed  and 
placed  on  the  west  side  and  securely  bolted  under  water,  a  diver  being 
employed  for  this  purpose ;  to  show  the  power  of  the  wave  during  a 
storm,  it  is  only  neceasary  to  state  that  the  effective  weight  of  this  crib 
when  moved  was  one  hundred  tons.  Six  hundred  and  forty  linear  feet 
of  pier  was  constructed  during  the  season  of  1871^  by  Mr.  £.  Nelson 
Gere,  of  Syracuse,  New  York;  eighteen  ciibs  having  been  placed  to 
position  and  sank,  and  surmounted  by  a  supeistrocture  six  feet  high 
above  ordinary  low  water. 

In  September,  1871,  proposals  were  invited  for  timber,  iron  and  tree- 
nails, for  tbe  season  of  1872,  and  in  October,  1871,  they  were  awarded 
as  follows : 

Pine  timber,  to  Leverich  &  Gardiner,  of  Port  Hope,  Ontario. 

Hemlock  timber,  to  Charles  J.  DeGraw,  of  Pulton,  New  York. 

Treenails,  to  Jesse  King,  of  Oswego,  New  York. 

Iron,  to  James  Caldwell,  of  Fulton,  New  York. 

With  the  exception  of  Mr.  C.  J.  DeGraw;  these  gentlemen  have  kept 
us  fully  supplied  with  materials ;  adverse  circumstances^  to  which  the 
lattor  claims  to  have  been  subjected,  have  so  delayed  him  that  it  was 
found  necessary  to  purchase  in  the  open  market  in  order  to  carry  on  the 
work  satisfactorily ;  at  his  request  the  Department  has  extended  tbe 
time  of  final  delivery  from  June  20  to  August  1,  1872. 

By  act  of  Congress  approved  April  26, 1872,  Mr,  B.  Nelson  Gere,  of 
Syracuse,  was  released  from  further  operations  under  his  contract,  and, 
by  authority  of  the  Department,  work  was  resamed  April  22, 1872,  by 
hired  labor. 
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By  Juoe  30,  1873,  ve  had  succeeded  ia  coostractiog  aud  sinking 
eleven  cribs,  and  in  siaking  one  additional  one,  built  iu  tbe  fall  of  1870; 
the  angle-crib  was  pentagonal  in  shape  in  ordex  to  properly  turn  tbe 
aogle,  Tbich  was  120^ ;  theae  cribs  ^ere  of  a  beight  varying  firom  20  to 
U  feet;  tbe  bottom  of  the  lake  is  saud,  bat  rock  is  found  from  3  to  8 
feet  nnder  it ;  the  tendency  of  tbe  cribs  is  to  sink  to  the  weut  and  north- 
west, the  severe  gales  from  those  directions  washing  out  the  sand ;  no 
BQperstnictare  has  been  constructed  thus  far  this  season,  it  being 
deemed  advisable  to  await  the  complete  settlement  of  the  cribs. 

There  has  been,  therefore,  constructed  daring  the  fiscal  year,  1,059 
linear  feet  of  crib-work,  upon  which  640  linear  feet  of  superstructure 
basbeen  complet«t1 ;  the  cribs  are  35  feet  square,  except  the  one  at  the 
angle,  and  the  depth  varies  from  zero  to  24  feet. 

Although  we  have  only  gone  a  distance  of  152  feet  on  the  long  arm, 
the  effect  of  tbe  breakwater  is  already  very  marked,  the  water  being 
quite  smooth  inside  when  turbulent  beyond. 

The  following  amounts  of  materials  have  been  used  in  tbe  new  break- 
water daring  the  fiscal  year,  viz : 

307, 826  feet,  board  measure,  pine  timber. 
44, 485  feet,  board  measure,  pine  plank. 
1, 129, 443  feet,  board  measure,  hemlock  timber. 
64, 693  feet,  board  measure,  hemlock  plank. 
622  feet,  board  measure,  snabbing-posts. 
4, 265  tree-nails. 
18, 839  ponnds  screw  and  washer  bolts. 
112, 468  pounds  drift-bolts. 
7, 327  pounds  boat-spike. 
373  pounds  boiler-iron. 
4, 205. 6  cords  of  stone. 
Hie  operations  carried  ou  this  season  have  been  prosecuted  with 
excellent  results,  a  very  large  amount  of  work  having  been  done. 

During  the  present  working  season,  it  is  proposed  to  continue  oper- 
ations upon  the  construction  of  the  uew  breakwater,  and  to  build  dur- 
ing the  year  about  600  feet  of  it,  in  an  average  depth  of  24  feet.  The 
work  will  be  done  by  contract  provided  advantageous  bids  are  received, 
otherwise  it  will  be  carried  on  by  hired  tabor  and  purchase  of  materials 
in  open  market. 

AmoDDt  required  to  complete  the  work (950,000  00 

Amount  BvaiUble  July  I,  1871 126,179  01 

Amoiint  expended  daring  tlie  ;eat ......       82,851  06 

Amount  ■vsilable  Jnly  1,  1872 143,327  95 

Amonat  reqnired  for  Oie  fiscal  year  ending  Juue  30,  1374 300,000  00 

Fort  Ontario  is  situated  here.  There  is  a  light-house  exhibiting  a 
fited  white  light  of  the  third  order,  and  a  beacon  ou  the  outer  end  of 
the  pier  showing  a  fixed  white  light  of  the  fourth  order. 

The  aiDoont  of  revenue  collected  at  this  port  during  the  fiscal  year 
was  «1,006,172.60.  The  value  of  the  imports  was  $7,018,264 ;  3,833 
vessels  with  an  aggregate  tonnage  of  604,590  tons  entered,  and  4,326 
with  an  aggregate  tonnage  of  639,375  tons  cleared  during  the  year.  It 
will  be  observed  that  in  the  amount  of  revenue  collected,  Oswego  bears 
favorable  comparison  with  other  ports  thmuglioat  the  United  States. 

Abstracts  of  proposals  and  contracts  are  transmitted  herewith. 
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EEPORT   OF   THE    CHIEF   OF    ENGINEERS. 


OGDENSBURGH  HARBOR. 

Proposals  for  the  following  work  in  this  harbor  were  opened  Julj  13, 
1871,  to  wit: 

For  removing  a  bowlder  in  the  Oswegatchie  River ;  for  dredging  one 
section  of  ttie  Saint  Lawrence  Channel  between  the  mouth  of  the  Oswe- 
gatchie and  the  Prescott  ferrj-dock ;  and  for  another  section  of  the  same 
channel  east  of  the  first  one,  and  on  its  prolongation. 

The  first  section  covered  an  area  within  which  the  bottom  was  hard 
and  consisted  of  an  aggregation  of  cobble-stones,  sand,  gravel,  &&, 
closely  cemented  together,  and  contained  about  12,600  cabic  yards  in 
position  to  be  removed.  The  bottom  of  the  second  section,  except  a 
small  portion  of  it,  consisted  of  ordinary  clay,  sand,  &c,  and  contained 
80,785  cubic  yards  in  position  to  be  removed. 

The  contracts  for  this  work  were  awarded  to  the  lowest  bidders;  Mr. 
Cornelius  Daly,  of  Ogdensbnrgh,  receiving  the  award  of  the  bowlder  and 
first  section,  and  the  second  section  being  divided  between  him  and  Mr. 
W,  S.  Malcolm,  of  Oswego,  New  York,  their  bids  being  alike.  Mr.  Daly 
was  given  the  npper  portion,  containing  40,499  cubic  yards ;  and  Mr. 
Malcolm  the  lower,  containing  40,286  cubic  yards. 

Mr.  Daly  promptly  commenced  operations  on  July  13, 1871,  and  by 
the  close  of  September  had  obtained  a  depth  of  12  feet  over  the  bowlder 
in  the  Oswegatchie,  and  completed  work  upon  the  first  section  in  the 
Saint  Lawrence  Channel,  making  a  clear  channel  12  feet  deep  at  extreme 
low  water,  150  feet  wide,  and  extending  to  the  Prescott  ferry.  In 
dredging  this  channel,  Mr.  Daly  removed  23,293  cubic  yards  measored 
in  scows,  for  which  be  was  paid  $7,274.  For  obtaining  the  required 
depth  over  the  bowlders,  he  received  $125. 

The  price  for  the  second  section  of  the  dredging  was  15  cents  per 
cubic  yard  in  position.  In  the  latter  part  of  September  Mr.  Daly  com- 
menced work  upon  this  section,  and  early  in  Kovember  he  completed 
the  first  quarter  of  it,  containing  10,124J  cubic  yards  in  position,  to  re- 
move which  he  took  ont  29,008  cubic  yards  measured  in  scows.  Opera- 
tions were  suspended  November  20,  on  account  of  ice. 

Work  was  resumed  by  Mr.  Daly,  April  18, 1872,  and  by  the  close  of 
the  fiscal  year  he  bad  nearly  completed  his  contract,  having  removed 
this  season  21,368]}^a  cubic  yards  measured  in  scows.  White  dredging 
in  May,  a  ridge  of  hard-pan  was  struck,  and  by  authority  of  the  Secre- 
tary of  War,  Mr.  Daly  was  not  required  to  remove  it,  but  confined  bis 
operations  to  that  portion  of  the  channel  where  the  ordinary  material 
was  found.  Mr.  W.  S.  Malcolm,  of  Oswego,  New  York,  although  re- 
peatedly called  upon,  has  done  no  dredging  whatever,  and  having 
utterly  failed  to  fulfill  his  agreement,  by  direction  of  the  Chief  of  Engi- 
neers his  contract  was  annulled  June  17, 1872. 

During  this  season  it  is  proposed  to  continue  the  dredging  "Of  the 
Saint  Lawrence  Chaunel,  and  to  do  a  small  amount  of  work  in  the 
Oswegatchie  River. 

Ogdeusburgbis  a  port  of  entry  in  the  collection-district  of  Oswegatchie^ 
there  is  a  fixed  white  light  of  the  fourth  order  near  the  entrance  to  the 
harbor.  Forts  Ontario  and  Montgomery  are  each  one  hundred  and 
twenty  miles  distant,  the  one  to  the  southwest,  the  other  to  the  east 

The  amount  of  revenue  coliectedduring  the  fiscal  year  was  $2fi0,293.56j 
the  value  of  the  imports  was  $1,398,268;  the  value  of  the  exports  to 
Canada  was  $435,213 ;  the  number  of  vessels  entering  was  913  with  ao 
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aggregate  tonnage  of  216,196  tons ;  the  number  clearing  was  906,  vith 
an  iSS^egAte  tonna^  of  213,929  tons. 

Amonntoffnndfl  available  July  1,1S71 124,754  76 

Anonnt  expended  dariuE  tbe  year ■ 12,003  78 

AmoontiTailableJaly  1,1872. 22,750  98 

Bat  lioEii  tbiH  amonnt  there  ia  to  be  pnid  for  work  done  during  tbe  year, 

bet  not  yet  due  according  to  tenasof  contract,  al>out 3,750  58 

LcaTing  available  for  fiscal  year  ending  June  30, 1873 20,000  00 

Ameonl  required  for  fiscal  year  eoding  June  30, 1871 6,000  00 

Abatrftcts  of  proposals  and  contracts  are  transmitted  herewith. 


I  Ik/  harbor  of  OgdtntbHrgk, 


m 


T»5l 


nil 
V 


3W1 


to  35  I  One   lulf   t 


'  B«niDviDf[  bowldBr.  mk- 
tloa  1.  nod  0D«  half 
of  ■eotion  B  ■wu'ded. 


Aktrael  of  oanlTaclt  fot 


Kg. 

oswego  harboe,  new  york. 

United  Stai-es  Engineer  Office, 

Oswego,  Hew  York,  January  5,  1872. 
tiBNERAL :  Id  compliance  vith  the  letter  of  the  Chief  of  Engineers, 
^ted  December  21, 1871,  inclosing  a  cop;  of  a  resolution  of  the  House 
of  Sepresentatives  of  the  United  States,  dated  December  18,  1871, 
calltufr  for  a  report  as  to  "  what  extension  of  tbe  public  works  on  the 
«ttt  Ride  of  the  month  of  the  Oswego  River,  in  the  city  of  Oswego, 
^ew  York,  in  desirable  for  the  accommodation  and  protection  of  the 
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increasiug  commerce  of  that  port,"  I  bare  the  honor  to  report  aa  fol- 
lows: 

The  suhject  of  increased  harbor-room  at  Oswego,  Kew  York,  was 
brought  to  the  attention  of  Congress  during  the  second  session  of  the 
Forty-llrst  Congress,  aud  in  accordance  with  a  resolution  of  the  Honae 
of  Bepresentatives,  the  Chief  of  Engineers  called  upon  my  predecessor, 
the  late  Msyor  Boweu,  for  a  report. 

An  ablo  and  exhaustive  paper  was  submitted  in  March,  1870,  and 
Major  Bowen  presented  such  an  array  of  facts,  showing  the  necessity 
-of  increased  harbor-room,  that  repetition  by  me  is  deemed  unnecessary. 

In  presenting  his  views,  the  following  statement  occurs: 

Tlie  rivor  diviilea  the  city,  and  conBequentl;  eacb  Bide  lioa  its  special  interMt.  There- 
fore I  tbitik  the  decision  of  a  board  of  eti^neers  upon  the  site  of  &  new  breakwater 
would  give  more  geuerul  gatiafaotiou  than  that  of  a  Hiugle  offloer. 

In  accordance  with  this  report,  the  Chief  of  Engineers,  ou  the  2dth  of 
March,  1870,  ordered  a  board  of  three  engineer  officers  to  convene  at 
Oswego,  for  the  purpose  of  reporting  a  plan  for  an  outer  harbor. 

This  board  met  on  the  30th  of  March,  and,  after  careful  examination 
aud  dne  consideration  of  all  the  facts  presented,  decided  that  "the  nev 
■work  should  be  located  north  of  the  present  west  pier ;"  end,  further, 
-"  that  this  will  double  the  present  capacity  of  the  harbor,  and  snfiBce  for 
at  least  thirty  years." 

On  the  strength  of  this  report,  approved  by  the  Chief  of  Engineers 
and  Secretary  of  War,  two  appropriations,  amounting  to  $150,000,  have 
been  made.  Work  has  been  commenced,  and  during  the  present  season 
'640  feet  of  the  new  breakwater  has  been  completed.  These  facts  are 
presented  to  show  that  the  subject  of  the  location  of  a  new  harbor  at 
-Oswego  has  already  been  carefully  considered. 

The  season  of  the  year  will  not  admit  of  a  survey  being  made  of  the 
lake  east  of  the  mouUi  of  the  Oswego  River,  and  the  map  now  on  file 
iihowB  only  the  soundings  for  a  short  distance  beyond  the  limits  of  tiie 
Port  Ontario  reservation.  To  that  map,  a  tracing  of  which  is  on  file  ia 
jour  ofHee,  I  respectfully  refer  you,  in  connection  with  this  report. 

The  city  of  Oswego,  as  mentioned  before,  is  divided  by  the  Oswego 
Klver.  On  the  east  side  at  present  two  railroads  terminate— the  Borne, 
Watertown  and  Ogdensburgh,  and  the  New  York  and  Oswego  Midlaud- 
The  former  of  these  connects  the  city  with  Northern  New  England,  and 
with  the  New  York  Central  Itoad  at  Rome ;  and  the  latter,  while  also 
■connecting  with  the  New  York  Central,  expects  to  open  a  direct  road  to 
New  York  City  by  August,  1872,  and  at  the  same  time  connects  with 
coal-fields.  New  roads  are  contemplated  between  Oswego  and  Boston 
«nd  Oswego  and  Portland.  The  former  will  probably 'connect  with  the 
Midland  Boad,  and,  therefore,  have  its  terminus  on  the  east  side,  but 
whether  the  latter  will  stop  on  that  side,  or  cross  the  river  three  miles 
above,  is,  I  audcrstood,  still  an  undetermined  question. 

As  stated  in  the  report  of  Maj^r  Bowen : 

The  preBCDt  harbor  consista  of  a  portion  of  the  lake  embraced  by  a  jett««  on  eadi 
aide  of  the  mouth  of  the  river,  forming  two  amoll  baaina,  and  the  Oanego  River  aa  far 
as  the  lower  bridge,  3,000  feet  from  the  ligbt-honae  at  the  entrance  of  the  harbor- 
On  the  esBt  aide  of  the  basin  is  occnpiod  by  six  lumber  whaTTea  projecting  into  it; 
ascending  the  river,  next  comes  a  small  island,  a  conl  depot,  connected  with  the  sborei 
then  a  very  small  baain  running  iuto  tlie  shore,  juat  completed  bj  private  capital' 
From  tills  basin  ap  to  the  bridge  the  bank  is  occupied  bj  elevators. 

Since  this  was  written  the  New  York  and  Oswego  Midland  Railroad 
bave  erected  extensive  trestles  and  coal-pockets  near  the  small  basin. 

From  the  foregoing  it  will  be  perceived  that  at  present  there  is  but 
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little  barbor  room  on  the  east  side,  and  it  certaialy  wonid  be  adraa- 
tageoQS  and  add  greatly  to  the  prosperity  of  the  city  to  increase  it. 
The  Midland  Goad  terminating,  and  the  Boston  probably  to  terminate 
OD  that  side,  hope  to  draw  to  themselves  a  large  portion  of  the  trade  of 
Canada  and  the  lakes,  daily  becoming  more  profitable,  and  espe- 
cially desire  more  iiarbor-room,  whereby  heavy  freight  can  be  trans- 
^red  direct  from  vessel  to  cars,  now  entirely  impossible.  Commra- 
eially,  therefore,  an  eastern  as  well  aa  a  western  barbor  would  be  adran- 
taKCoas. 

But  in  accordance  with  the  reports  to  which  I  have  already  referred, 
a  large  and  commodious  harbor  is  now  under  oonatructiou  on  the  west 
side.  The  Delaware  and  Lackawanna  Bailroad,  making  a  direct  connec- 
tion with  the  coal-regions  of  Pennsylvauia,  with  Kew  York  City,  and 
with  the  Kew  York  Central  at  Syracuse,  already  has  its  terminus  on 
that  side ;  the  Lake  Shore  Hailroad,  now  under  constnictioii,  proceeding 
west  a  short  distance  from  the  lake,  and  crossing  the  Niagara  Biver  at 
Lewiston,  will  connect  with  the  Great  Western  liailroad ;  it  will  also 
strike  the  Sonthem  Central  fiailroad  not  many  miles  from  Oswego,  and 
tfans  open  a  new  route  to  Philadelphia  and  the  coal-fields  of  the  Lehigh 
Valley ;  this  road  will  terminate  on  the  west  side,  and  it  is  more  than 
probable  that  eventually  it  will  be  absolutely  necessary  to  coostrnct  a 
railroad-bridge  across  the  Oswego  Biver,  and  thus  reuder  the  west-side 
harbor  available  to  all. 

lu  an  engineering  point  of  view,  it  would  api>ear  that  a  new  harbor  on 
the  east  side,  with  its  entrance  near  the  present  light-honse,  and  con- 
structed after  the  manner  of  the  one  now  in  progress  on  the  west  side, 
woald  not  be  available  for  commerce  until  protected  by  a  west  break- 
water from  the  action  of  the  lake;  the  prevailing  winds  are  from  the 
west  and  northwest,  particularly  the  latter,  and  the  severity  of  some  of 
the  gales  is  terrible.  An  eastern  harbor  built  now  would  feel  the  fall 
effect  of  these ;  bat  when  the  western  harbor  is  completed,  it  will  afford 
ample  protection  for  one  on  the  opposite  aide. 

The  Fort  Ontario  reservation  extends  along  the  shore  on  the  east  side 
for  aboot  one-third  of  a  mile,  and,  of  course,  all  the  ground  above  low- 
water  mark  there  would  be  unavailable  for  commercial  purposes.  Cer- 
tain parties,  however,  have,  I  am  informed,  received  letters-patent  &om 
the  State  of  TSew  York  for  the  land  nnder  water  in  front  of  the  XJoited 
States  reservation. 

I  would  respectfully  call  attention  to  the  letter  of  Hon.  D.  C.  LiLtlejohn, 
president  of  the  N'ew  York  and  Oswego  Midland  Hailroad,  transmitted 
herewith.  Mr.  Littlejohnpresentscogent  reasons  for  the  construction  of  an 
east  breakwater ;  he  requests  that  I  should  transmit  with  my  report  a 
sketch  of  the  harbor,  with  the  proposed  breakwater  upon  the  east  side 
of  the  river.  The  map  of  the  harbor  is  now  on  file  in  your  o&ice,  but  as 
yet  the  GngiDeer  Department  has  proposed  no  breakwater  on  the  east 
Hide,  norcoald  such  a  plan  be  laid  out  until  full  and  complete  soundings 
have  been  made  of  the  lake  in  that  vicinity,  and  such  work  cannot  be 
properly  done  without  danger  to  life  at  this  season  of  the  year. 

Being  desirons  that  the  citizens  of  Oswego  should  have  the  oppor- 
tunity of  full  and  free  expression  of  thought  on  the  snbject,  I  addressed 
a  commnnication  to  the  president  of  the  board  of  trade,  forwarding  a 
wpy  of  .the  resolution,  and  requesting  a  statement  in  the  form  of  a  reso- 
lution as  to  their  opinion  on  the  desirableness  of  an  east  harbor,  with 
such  data  as  they  might  think  proper  to  present.  The  board  bad  the 
subject  under  consideration  for  two  days,  and  the  result  is  shown  in  the 
accompanying  resolutions. 

„  logic 
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It  will  be  observed  tbat  the  board  of  trade  hare  asked  for  the  speedy 
completion  of  the  vest  harbor,  an  imperatively  demanded  by  commerce, 
but  Btate  that  it  ia  felt  tbat  still  neater  harbor  accommodation  wilt  be 
and  is  needed.  They  explain  the  general  direction  of  the  railroads,  bat 
have  furnished  no  other  data  t«  show  the  necessity  of  the  east  side  har- 
bor, as  requested.  They  close  their  resolutions  by  expressing  their  ap- 
probation at  the  movement  for  an  eastharbor,  and  asking  for  its  inaugu- 
ration and  prompt  construction,  and  at  the  same  time  desire  no  efforts 
relinqaished  for  the  speedy  completion  of  the  west  harbor. 

Id  conclusion,  I  have  the  honor  to  report  that,  while  believing  that  an 
eastern  harbor,  in  addition  to  the  western  one  now  being  built,  would  be 
extremely  desirable  and  advantageous  for  the  accommodation  and  pro- 
tection of  the  increasing  commerce  of  the  port  of  Oswego,  Ifew  York, 
in  consideration  of  the  fact  that  a  tward  of  engineers  has  already  decided 
that  a  new  harbor  should  be  at  once  constructed  on  the  west  side,  and 
tbat  in  their  opinion  this  would  give  sufficient  barbor-room  for  thirty 
years,  and  the  board  of  trade  by  resolution  have  requested  that  the 
west  harbor  be  completed  at  the  earliest  practicable  moment,  although 
at  the  same  time  asking  for  an  eastern  one,  and  that  as  an  engineering 
problem  the  construction  of  an  eastern  harbor  would  be  more  feasible 
and  its  occupancy  more  secure  after  the  completion  of  the  one  now  under 
construction,  I  am  of  the  opinion  that,  for  the  present,  all  efforts  should 
be  concentrated  to  complete  as  rapidly  as  possible  the  new  harbor  on 
the  west  side,  now  being  formed,  and  that  when  sufficient  shelter  shall 
bare  been  obtained  to  form  a  good  barber  there,  steps  should  be  taken 
for  the  formation  of  an  eastern  one,  if  it  is  found  to  be  necessary. 
I  am,  general,  very  respectfully,  your  obedient  servaut, 

JOHN  M.  WIL80IT, 
Major  Engineers,  United  States  Army. 

Brigadier-General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S.  A.,  Waahingtoii,  J>.  C. 

OsWE(io,  Janitarg  4,  ISTi. 

At  B  meeting  of  the  board  of  trade  beld  thia  day,  tlie  fullovrng  preamble  and  it«ii- 
Intioni  were  passed  unaoimoual;,  aud  were  entered  to  lie  transmitted  to  Major  Jobo  H. 
Wilion.  United  States  engineer,  in  cburije  of  tbe  Government  work  at  tbia  port: 

Wbereaa  Major  Jobn  M.  Wilsou,  GovLTDment  ensineer  of  tbe  public  workx  at  thil 
port,  boB  referred  to  tbia  board  of  trade  tbe  resohition  recently  intnxluced  iu  CoufjieM 
by  Mr.  LansinCi  tbe  Kepresentativo  from  thin  district,  making  in<iiiiry  as  to  tbe  eiten- 
sioD  of  tbe  puldic  worka  on  tbe  eaat  side  of  the  river  in  this  city  ;  and  wLerean  >ve  feel 
a  deep  interest  in  all  impTovements  designed  to  enlarge  onr  hartKiT,  tlins  enablin);  u* 
to  retain  tbe  commerce  which  is  now  sought  to  be  diverted  because  of  inadeijiiate  facil- 
ities. Witbin  a  few  years,  tbe  city  of  Oswego  and  ber  citizena  have  invest«il  over 
tI,600,ODO  in  the  construction  of  new  lines  of  railway.  The  New  York  and  Oswegn  Mid- 
land Railroad,  ft  direct  and  independent  line  from  this  city  to  New  York,  will  be  coia- 
pleted  about  the  lat  of  Auguat  next.  The  Watertowu  and  OgdenHbiirgh  Railroad  con- 
uecta  us  with  Northern  New  England.  Tho  Lake  Shore  road  in  now  twiug  conslmcted. 
roDDlDg  hence  tu  Niagara  River,  with  promised  connections  to  tbe  eastward  from  Ihi* 
city.  The  Delaware,  Western  and  Lackawanna  Railroad  leads  from  our  city  to  New 
York,  innning  tbrougb  tbe  great  anthracite  coal-regiona  of  Pennsylvania;  and  we  are 
aoon  to  make  connection  with  the  Southern  Central  Railroad,  giving  ue  a  new  ronle  to 
Fhiladetpbia  tin  tbe  coal-Helda  of  the  Lehigh  Valley.  Ah  the  port  of  Oswegn  is  «i- 
pected  to  furnish  these  lines  of  railway  much  of  tbeir  southern  and  eastward  bouad 
freight ;  therefore, 

Xrtohed,  That  we  view  with  great  satisfaction  the  construction  by  the  Go>-emin*nt 
of  the  new  outside  harbor  on  tbe  west  side  of  the  river.  The  demands  of  coromero* 
jtnperalively  require  that  tbia  work  shall  be  completed  at  the  earliout  practical  mo- 
tneot.  But  even  with  the  great  increaeoin  facilities  tbat  tbe  present  improvement  will 
funiisb,  yet  it  is  felt  that  still  greater  harbor  accommodation  will  be  nud  is  needed; 
therefoie. 
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Bmicei,  That  the  movement  for  the  coutinuation-of  the  outer  harbor  to  the  eut 
ttdeoTthe  river  meets  onr  oordiol  approbation  and  iuduueinaut;  and  trliile  ird  ask  far 
tbe  inaagiirfitioa  aod  pnimpt  construction  of  this  work,  we  do  uot  wiah  tlia  Qaveru- 
mnit  lo  reliaqalsh  its  efforts  for  the  speedy  conipIeClun  of  the  work  aaw  iu  progress  on 
lbs  wrat  «ide,  Bud  we  earnestly  desire  and  request  that  tba  appropriatioui  miy  oon 
fa'DDeandbeBuGBciently  largeas  to  eo able  tbeeuntrautur^  to  puali  the  work  to  a  apsedy 
(ooinletiaD. 

B.  HAGAMAN,  Prfaidmt. 

E.  A.  Hastings,  Semlary. 


VK,W  YoltK  AND  OSWROO  MiDLAXD  RAILROAD, 

PreaidenVi  Ogee,  Oiicego,  Nea  York,  DccenAer  30,  1S71. 
Mr  Dr-tR  Sir:  Tbe  United  States  Oovernuient  is  now  engaged  in  constrnctiog  ft 
bceakn'ster  npon  the  west  side  of  the  month  of  the  Oswego  River,  for  the  purpose  of 
iocmBing  the  capacity  of  the  OswcfCQ  Ilarhor.  This  will  he  accomplished  by  its  com- 
pMion,  and  afford  a  protection  to  lake  veasela,  and  proper  facilittea  for  the  transfer  of 
{HDpecty  from  veaacle  to  barges  navigating  our  canals  and  inland  water-lines- 
There  is,  however,  another  great  and  important  interest  not  accommodated  hy  this 
imptovement  npon  the  west  side  of  the  river.    I  refer  to  tbe  railroad  interest. 

Tbne  are  three  companies  with  roads  dnisbed  and  in  process  of  constrnction,  which 
ire  to  exercise  a  large  influence  in  moving  the  prodnce  of  the  West  to  the  Eastern 
Stat«e  and  onr  Athintic  cities,  to  wit,  the  New  Vork  and  Oswego  Midland  Knilroad, 
tbe  Rome,  Watertonn  and  Ogdonsbiirgh  Railroad,  and  the  BaBtou  and  Oswego  HaiJ- 
rwd,  terminating,  of  necessity,  upon  the  east  side  of  the  Oswego  River.  These  roads 
mnit  have  access  to  the  water  of  the  Oswego  Harbor,  with  largo  accommodations  in 
Ih*  way  of  piers,  docks,  and  warehouses,  for  the  transfer  of  produce  and  property  in 
(roMjlH  to  the  East,  and  merchandise,  coal,  iron,  and  other  property  destined  for  nse 
lod  cousumption  in  the  Western  States  and  the  Cauados.  You  ai'e  aware  that,  in  coo- 
•(qnence  of  tbe  high  ground  and  limited  harbor-rooni  upon  the  east  side  of  the  river, 
DO  mch  accommodations  can  now  be  procured.  You  are  ahio  aware  that  it  would 
require  the  abandonment  of  large  esponditures  already  made,  and  a  very  large  outla^r 
JD  the  future,  with  a  mnch-iuc ceased  distance,  to  enable  these  companies  to  avail 
themselves  of  the  nse  of  tbe  improvement  opou  the  west  side  of  the  Oswego. 

Id  view  of  those  facts,  so  briefly  alluded  to,  as  tbe  urjsidont  of  the  New  York  and 
Oawe^  Midland  Railroad  Company,  and  as  a  director  lu  the  Boston  and  Ojwe^n  Rail- 
road Company,  I  take  tbe  liberty  to  suggest  that  a  breakwater  should  bo  constraotod 
npOD  tbe  east  side  of  the  Oswego  River,  and  that,  if  consisteut  with  your  views  and 
itaties  as  an  officer  of  the  Government,  yon  will  recommeud  the  same  to  the  proper 
antborities,  with  such  other  snggestions  as  your  familiarity  with  our  oommeroe  and 
wants  will  enable  yon  readily  to  do.  May  I  also  reiiuest  that  you  will  forward,  with 
in;  report  or  papers  which  yon  may  transmit,  a  sketeh  of  the  harbor,  with  the  pro- 
posed breakwater  upon  tbe  east  side  of  the  river,  as  proposed  t 

I  bfg  further  to  add  that,  if'  desired  by  Congress,  I  have  no  doubt  that  one  or  more 
of  these  railroad  companies  would  Join  the  Goverumeut  iu  payiug  the  cost  of  the  im- 
provement. 

Very  respectfully,  yours, 

D.  C.  I.ITTLEJOHN, 
JVenirfeiil  iffXew  York  and  Onwfjo  Midland  Bailroai  Compang. 
Colonel  John  M.  Wilson, 

Engineer  U.  S.  J.,  I7uilml  iStflJi-*  Engineer  Offire,  tXiwego,  Xete  York. 


Office  op  the  Chief  of  Engikbebs, 

Washington,  J).  C,  Marc/i  6, 1872. 
Sis  :  I  have  to  acknowledge  the  receipt,  by  reference  to  this  office, 
of  the  letter  of  the  chairmao  of  the  Gomtnittee  ou  Commerce  of  the 
Senate  of  the  United  States,  of  the  15th  February,  inclosing  copy  of 
Senate  bill  No.  604,  "  to  allow  the  Lake  Ontario  Shore  Railroad  Com-  ■ 
pany  to  lay  their  track  upon  the  west  pier  at  Oawego,  New  York,"  and 
reqaestiDg  information,  &c.,  and  beg  leave,  in  reply,  to  invite  attentioa 
to  tbe  following  extract  from  the  indorsement  of  this  office  of  Febmary 
5,  on  tbe  application  to  the  War  Department  of  the  president  of  tbe 
I^ake  Ontario  Shore  Kaitroad  Company  for  the  privilege  proposed  to  be 
granted  by  the  Senate  bill : 

,,,_,  ,,.;,Goo^^k' 
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n  of  the  new  breakwater  will  convert  the  weet  pier  of  Oswego  Har- 
bor into  valuable  wharf-property,  the  proceeds  of  the  sale  of  which  might  bo  appliftl 
to  the  atill  farther  improvement  of  the  barbor. 

The  pier  should  be  sold  at  public  Bale  (reHcrviotr  n  right  of  nn.v  to  the  lifthl-hoiiw) 
at  a  enitable  time,  authority  for  tbo  Hale  haviiij;  b«eu  [ir«viouHly  obtained  from  Con- 
gress. 

It  may  be  aiUled  that  tLe  occupation  of  the  pier  by  the  railroad  com- 
pany will  virtually  enable  that  coropaoy  to  control  its  sale  by  claitniDg, 
and  no  doubt  obtaininf^,  from  the  State  of  Hew  York  the  sole  property- 
right  to  the  bottom  of  the  barbor  and  lake  on  either  side  of  the  pier, 
and  erecting  structures  upon  the  land  thus  acquired  contiguous  to  the 
pier. 

The  harbor  of  Oswego  is  crowded,  ^nd  additional  ai>ace  is  much 
needetl.  I  am  not,  therefore,  disposed  to  recommend  any  course  which 
would  prevent  the  earliest  practicable  use  of  the  pier  for  wharfage,  dot 
at  the  same  time  to  recommend  snch  disposition  of  it  as  would  deprive 
the  Government  of  valuable  property  acquired  by  large  expenditures. 

Perhaps  the  wants  of  the  Lake  Ontario  Shore  Kailroad  Company,  the 
interests  of  the  Government  and  of  the  city  of  Oswego,  might  be 
harmonized  by  obtaining  from  Congress  authority  for  the  public  sale, 
by  the  Secretary  of  War,  to  the  highest  responsible  bidder,  of  so  much 
of  the  west  pier  of  Oswego  Harbor,  and  at  such  times  as  he  may  deem 
compatible  with  the  public  interests ;  and,  until  such  sale  is  made,  to 
authorize  the  Secretary  of  War  t«  lease  the  same  to  the  Lake  Ontario 
Shore  Kailroad  Company,  or  other  parties,  for  such  periods,  not  exceed* 
ing  three  years,  and  npon  snch  terms  and  conditions  as  he  may  think 
the  public  interests  may  require,  reserving  to  the  United  States  the 
right  to  annul  the  lease  whenever  in  the  opinion  of  the  Secretary  ot 
War  the  exigencies  of  the  public  service  may  render  it  necessary. 

A  project  of  a  bill  embodying  these  views  is  herewith  sabtnitted. 
Verv  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier-Qenerai  and  Chief  of  Engineert. 

Hon.  W.  W.  Belknap, 

Secretary  of  War. 


A  BILL  to  anUioriic  Ibe  Secnlmrjr  gf  War  \o  hU  tbe  vcit  pier  Rt  Oiweco  Harbor.  New  York,  and 
Tor  other  parpoeea. 

Bt  if  enacted  bg  the  Stvale  and  Souk  of  Eepraenlaliret  of  Ike  Uniltd  Siatet  qfAmtrim 
in  Congrttt  aiientbled,  That  the  Secretary  of  War  be,  and  he  ia  berebr,  authorized  lo 
•ell  at  pnblic  sale,  to  tbe  highest  responsible  bidder,  so  much  of  tbe  west  pier  of  Oewego 
Harbor,  New  York,  and  at  such  times,  as  ho  may  deem  compatible  with  the  public  inter- 
eats  :  ProxMtd,  That,  until  such  sale  is  effected,  the  Secretary  of  War  is  authorized  to 
lease  the  eaid  pier  to  the  Lake  Ontario  Shore  Railroad  Company,  or  other  parties,  for 
such  periods,  not  exceeding  three  years,  and  upon  such  t«rm8  and  conditions  as  in  bis 
jndgment  tbe  public  interests  may  reqnire,  reserving  to  the  United  Statea  the  right  to 
annul  the  lease  whenever,  in  the  opinion  of  the  Secretary  of  War,  it  may  be  demauded 
\tg  the  exigencies  of  tbe  public  service. 
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APPENDIX    G. 

ANNUAL  REPORT  OP  LIEUTENANT  COLONEL  JOHN  NEW- 
TON, CORPS  OF  BNGOBBKS,  FOR  THE  FISCAL  YEAR- 
ENDED  JUNE  30,  18?2. 

United  States  Eitgineeb  Office, 
Army  Building,  Neio  Tori,  September  5, 1872. 
Genebal  :  I  have  the  honor  to  submit  herewith  iny  annual  report 
npon  the  following  works  under  my  charge  for  t^e  fiscal  year  ending 
Jane  30, 1872. 

Very  respectfully,  your  obedient  een-ant, 

JOHN  NEWTON, 
Lteuienattt-Colonel  Engineera,  Brevet  Major- Oeiieral. 

Brigadier-Geaeral  A.  A.  Humpubbys, 

Chief  0/  Engineers,  Washington,  I>.  C, 


G  I. 

IMPROVEMENT  OP  PLATTSBUKGH  HARBOR. 

Daring  tbe  year  tbe  Buperetructure  of  the  extension  of  94  feet  iii' 
length,  commenced  the  previous  season,  has  been  completed. 

lite  crib-work  of  the  extension  of  1^  feet  in  length,  commenced  in 
Jane,  1871,  was  completed  and  sunk  in  position  in  the  month  of  July, 
1871,  and  work  on  the  superstructure  was  commenced  in  the  month  of 
September,  1871.  but,  owing  to  unfavorable  winds,  the  work  was  sus- 
pended, and  at  tne  close  of  tbe  year  remains  nnfinished, 

Under  appropriation  for  this  harbor  of  June  10, 1872,  it  is  proposed 
to  continue  the  extension  in  a  northeasterly  direction  for  75  feet. 

To  complete  the  extension  of  tbe  breakwater  about  80  feet  farther, 
wbich  is  all  that  is  needed,  and  for  the  repairs  of  the  southern  end  of 
the  breakwater,  an  additional  appropriation  of  815,000  for  tbe  fiscal 
fear  ending  June  30, 1874,  is  asked. 

Caih  Statement. 

Jblf  1, 1871.— Amoant  available (IB,  830  70 

JiDii«Ty  30,  Vi72. — AmoODl  uaexpended  baliincesia  Treaaiirv..  $1,073  A8 
Juinary  19,  ISnt.— Amount  appropriated  by  act  ofJnDe  10, 1872.  10,000  00 

11,073  M 

39,904  38 
AmoQDt  expended 13,082  21 

July  I,  IWa.— Amonnt  avwiable 16,822  IT 

IntrBMnrv (11,073  68 

LihaudiofazeDt 6,746  49 

16,832  17 

imonnt  deeired  for  Bwal  year  ending  Jnne  30, 1874 $15,000  00- 

Bespectfallv  submitted. 

JOHN  NEWTON, 
Lieuienant-CoUmel  Engineers,  Brevet  Major-QeneroL 


■  OO' 
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IMPROVEMENT  OF  BURLIHQTOS  HARBOR. 

During  the  year  the  saperstrnctnre  of  the  extension  of  171  feet,  cob- 
menced  the  previous  season,  has  been  completed. 

The  crib-work  of  the  extension  of  217  feet  in  length  in  a  aontheriy 
direction,  commenced  in  Jnne,  1871,  has  been  completed,  the  cribs  bar- 
ing been  sunk  in  position,  one  in  September  and  the  other  in  October, 
and  work  on  the  Buperatrueture  was  commenced  in  Febmary,  1872,  and 
finished  in  June,  1872. 

Under  appropriatfon  for  this  harbor  of  Jaoe  10, 1872,  it  is  proposed 
to  continne  the  extension  in  a  southerly  direction  for  180  feet. 

The  extension  of  this  breakwater  trom  both  extremities  is  neceasai; 
in  order  to  give  shelter  at  the  wharves  of  the  city,  which  have  heeo 
much  ext«Dded. 

Amount  asked  for  the  fiscal  year  ending  June  30, 1874^  930,000,  whicb, 
in  my  opinion,  is  very  moderate,  considering  the  necessities  of  the  ca«e. 

The  work  is  done  by  contract. 

Cash  statement 

July  1, 1871.— Amount  HvftiJable »3li,45S  "    ■ 

J»nn»ry30,ie72.— Amoontof uneipendedbalancemTreasiiry.  $9,977  08 
June  19,1972. — Amountappropriatqdiiyact  of  Congress  of  June 

10,  1872 30,000  00  | 

39,9t;w  I 

76.429*   I 
EipendedJuneSO,  1872 33,(S6Jr 

July  1, 1872.— Amount  aTailablB 43, 60S  » 

In  Treasury 3H,»77  O* 

In  hands  of  agent 2,625  80 

«,6«tfe 

Amount  desired  for  fiscal  year  ending  Jnne  30, 1874 $3e,0»W 

Respectfully  submitted. 

J0H2T  NEWTON, 
Lietiteiumt-Colonel  Engineers,  Breret  Major-Oeneral. 


G3- 


An  appropriation  of  #10,000  (approved  June  10,  1872)  has  been  madt 
for  this  work. 

No  disbursements  were  made  during  the  fiscal  year  ended  June  30. 
1872. 

The  amount  appropriated  will  be  devoted  to  dredging  upon  the  shoaL^ 
in  this  creek,  and  a  contract  for  the  same,  after  public  advercisemeot 
has  been  awarded. 

The  estimate  for  the  improvement  is  $58,146,  aa  by  my  report  of  Feb 
niary  15, 1872,  and  I  think  the  balance,  948,116,  should  be  appropriatal 
in  one  sam.  I 
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Abmv  Building,  Kbw  York, 

February  15, 1S72. 
Gexebal  :  I  have  respectfully  to  transmit  herewith  two  sheets  of 
triiciDgs  of  survey  of  Otter  Creek,  Vermont,  from  VerRennes  to  its  out- 
[pt;  also  traciug  of  general  map  of  the  country  draiued  by  the  creek 
and  its  tributaries,  and  copies  of  Mr.  D.  Whitens  report  upon  the  im- 
jiroveiueut  of  the  navigation  from  Vergeunes  to  Lake  Ohamplain,  and 
of  paper  furnished  by  his  honor  the  mayor  of  Vergennes,  upon  the 
amoant  of  busineas  likely  to  be  beneBt«d  by  the  removal  of  existing 
obstructions  to  navigation. 

The  8«rvey  of  this  cretk  wns  assignetl  to  Mr.  D.  White,  civil  engineer, 
■ritb  written  and  verbal  instructious  from  my  office  concerning  the  es- 
sential points  to  be  observed. 

The  survey  and  report  of  Mr.  White  have  been  carefully  made,  and 
<«Dlain  all  the  matter  essential  to  a  compi-ehension  of  the  problem,  and 
the  means  of  its  solution. 

The  results  of  the  examination  show  that  the  navigation  of  the  creek 
can  be  anfficicntly  improved,  and  maintained  in  good  state. 

I  am  not  satisfied  that  the  simple  dredging  of  the  basin  at  Vergennes 
wonid  make  a  permanent  improvement,  and  have  consequently  indicated 
lines  of  crib  or  jiile  work  to  be  constructed  with  the  object  of  narrowing 
the  channel  and  of  forming  a  place  of  deposit  for  the  sand,  which  may 
he  held  suspended  in  the  agitated  waters  of  the  falls.  The  cost  of  works 
of  improvement  will  not  exceed  that  of  dredging,  bo  that  either  course, 
as  a  thorough  examination  should  dictate,  might  be  adopted.  Fascine 
groina  are  indicated  at  various  places  along  the  banktt ;  the  cost  of  this 
mode  of  construction  is  little,  and  its  application  in  this  locality,  wber- 
vetit  may  be  necessary  to  regulate  the  cross-sections, or  preient  erosion, 
woald  be  very  convenient. 

Looking  to  a  fnturecompleteimprovement  of  the  creek,  several  points 
of  interest  are  noted,  viz :  Shore  protecLion  at  Sharkey  Bend ;  construct- 
ing a  more  gradual  curve  at  Crittenden's  Bend ;  changing  the  outlet  of 
U^l  Creek ;  and  filling  the  re-entering  at  Fort  Cassin.  All  of  these, 
however,  are  matters  which  may  be  delayed  for  a  term  of  years,  and, 
perhaps,  may  never  be  needed. 

I  snbmit  three  estimates — thut  of  Mr.  White,  for  dredging  alone, 
1^1,000;  a  second,  that  of  3  complete  project,  $1UC, 842;  and  a  third, 
combining  dredging,  fascine-work,  and  diking,  amounting  to  $58,li(i. 
The  last  would  be  safDcient  for  a  great  improvement  of  navigation, 
which  would,  probably,  likewise  be  permanent 

Respectfully  submitted. 

JOHN  NEWTOIT, 
LieutenaHt- Colonel  Engineer*,  Brevet  Major-Oeneral. 

Brigadier-tieneral  A.  A.  Dumpheeyb, 

Chief  of  Ettffincers,  United  States  Army. 


FOET  MONTGOMEItY,  ROUNF.'d  POIKT,  NEW  YORK, 

Januarg  23,  1872. 

Oknebal:  I  have  the  honor  to  submit  tlie  fiilloning  report  in  relatioD  to  tbe  im- 

pniVFuiiTiit  of  Otter  Creek.    Otter  Creek  is  the  largest  Bttenm  in  the  State  of  Vermont. 

An  mKT  be  Keen  by  mnp  A,  of  the  ninpi  A  and  B,  berewitb  tronsmitte^l,  it  rigen  at  a 

iil«ce  called  Monnt  Tabor,  in  the  towns  of  Peru  aiid  Dorset,  Vorniont,  near  the  head  of 

the  Battrnklli  River.     IIr  conrxe  from  its  origin  to  tbe  town  of  Ratland  is  nearl;  north, 

■nd  fmra  tbence  ft  chDDKeo  to  northwewterly,  tli rough  Aiidison  County  to  Lake  Chniii- 

plain,  M  a  |ioint  called  Fort  Cmisin ;  its  entire  lenftth  being  about  ninety  tuiles.     Ila 

IB  E  ,  , .  , , 
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tribntarieB  are  aa  folloivB :  From  the  Honthircat  it  receives  in  the  towD  of  FerriBbnigh. 
at  a  point  about  five  milea  below  Vertteniifs,  a  lar^,  sluggisb  atream  called  "  Dud 
Cr««k,"  Tfhich  originates  in  the  town  of  Bridport ;  Ijemoiifair  River  deboDchea  in  u 
W  ey  bridge,  origin  at  in  g  at  Orwell  and  Sborebam.  In  Rutland,  Tiuniouth  River  eiuptltt 
in,  and  at  Mount  Tabor  a  BTnall  stream  called  Mill  River;  wbile  from  the  eaat  it  rp- 
ceivts  the  waters  of  New  Haven  Kiver,  in  the  town  of  New  Haven,  Vennont.  Thfte 
also  eniptiea  in,  Middlebury  Kiver,  at  Midd^ebury  ;  Leicester  River,  at  Leicester;  Fur- 
nace River,  at  Pittaford  ;  with  Cold  River  and  Itlill  Creek  in  Clarendon — all  of  vb\th 
rre  said  to  bo  considerable  niill-streuuia,  the  whole  making  a  water-sbed  of  probablj 
iiol  leaa  than  650  aquare  miles. 

The  creek  is  subject  to  sudden  rises,  and  during  my  operatioua  in  the  month  of 
Angust  it  rose  6  fuel  in  about  thirt.v-sis  hours.  Above  Middlebury  and  betwp«n  Mid- 
dleburj  and  Piltsford,  Otter  Creek  is  said  to  be  a  still,  deep  stream.  At  Middlebni;. 
Weybridfie,  and  Vergennes,  are  fine  mill-sites — the  latter  haviu};  from  the  mill-poiu)  tu 
the  basin  below  a  fall  of  about  3(!j  feet.  From  this  point  to  Lake  Champlain,  a  dis- 
tance of  eight  miles,  the  creek  haa  been  made  the  subject  of  a  careful  survey. 

As  may  be  seen  by  reference  to  map  B,  lierewith  transmitted,  the  creek  has  a  mean 
width  of  about  1V5  feet,  between  banks,  and  an  average  depth  of  about  10|  feet ;  il'> 
maxiuLum  rise  above  the  plane  of  low  water  is  about  7  feet,  with  a  mean  velucilr  of 
0.^  at  low,  and  about  6.3  miles  per  hour  at  high  water.  The  latter  rate  of  current,  bov- 
ever,  probably  obtains  only  during  thosumnierand  autumn  freshets  when  Lake  Cbaoi- 
plain  (into  which  it  empties)  is  at  alow  stage,  which  gives  the  volume  greater decUvil.v, 

From  the  nature  of  the  present  banks,  the  underlying  timber,  ana  general  appeir- 
aoce  of  the  adjacent  lands,  it  is  nmre  than  probable  that  this  section  of  the  stream  bid 
a  much  greater  width  at  no  very  distant  dale,  but  owing  doubtleaa  to  the  nalurat 
result  of  cultivating  the  water-shed,  it  has  been  reduced  to  its  present  limits. 

The  banks  of  the  creek,  or  more  properly  its  "  intervals,"  vary  in  level  from  one  to 
ten  feet  above  tlie  plane  of  low  water,  the  lower  portionsof  which  are  covered  with  adeow 
jgrowth  of  marine  plants,  and  the  higher,  with  few  exceptions,  with  willow,  alder.  M>ft' 
maple,  and  oak  timber. 

The  depth  of  water  required  for  purposes  of  navigation  for  steamers  and  sail-craft 

E tying  between  ports  on  Lake  Cbamplain  and  Vergennes,  being  8  feet,  as  may  be  Men 
y  the  soundings  showu  in  tbe  map  1),  the  navigation  has  become  greatly  impeded  by 
the  filling  up  of  the  basin  at  Ver|:enne8,  and  the  foruialion  of  shoals  and  bars  at  Bnil 
Brook,  Smith's  Bend,  Brick- Yard,  Dead  Creek,  Cidtteuden  Bend,  and  Fort  Caaain,  pmuU 
farther  down. 

Aa  to  the  cause  and  nature  of  these  deposits:  Many  years  since,  two  loadeit  cribh 
each  about  its  by  18  feet,  were  sunk  in  tbe  basin  at  respectively  300  and  500  feet  below  IIk 
foot  oflhe  falls,  for  the  purpose  of  booming  logs,  and  tbat  probably  about  the  Hunetinir 
vrere  driven  a  clumpof  some  thirty  piles,  at  a  point  nearly  opposite  the  upper  coal-yaiil. 
for  tbeceuter-picTof  a  rail  road- bridge.  These  stopping  and  holding  the  dtTftri*  coniinE 
down  from  the  saw-mills  located  on  the  tributaries  above,  which,  until  a  very  nCfM 
period,  it  was  the  custom  to  waste  into  the  stream,  formed  a  nucleus  for  the  colltctian 
of  silt  and  the  propagation  of  the  shoals  and  bars  met  with  in  the  basin  proper :  ta 
also  the  formation  or  these  at  the  other  points  mentioned  above,  except  that  at  Crii- 
tenden  Bend  and  Fort  Cassin,  which  are  due  to  nearly  the  same  cause,  viz,  natural 
obstructions,  such  as  stone  existing  in  the  soil,  and  the  toppling  over  into  the  stmrn 
and  lodgment  at  its  bottom  of  large  maple  and  oak  trees,  aided  by  the  local  Drn- 
tcality  of  the  current  at  those  points,  the  latter  resulting  from  a  deflection  of  the  ear' 
rent  by  irregular  indentations  in  the  banks,  tbe  shoal  at  Crittenden  Bend  not  beini;  a 
formation  of  alluvion,  but  a  prominent  projection  of  the  original  bank,  whicb  the  cor- 
/oeive  action  of  the  creek  has  been  too  feeble  to  remove. 

Tbe  contraction  of  the  channel  at  Fort  Cassin  is  due  to  the  Intrusion  of  the  iDirjciu 
-  of  sit  extensive  alluvial  deposit  formed  in  the  bay  at  tbe  letl  of  the  fort,  and  reacbini: 
out  nearly,  if  not  quite,  t«  the  middle  of  Lake  Champluin.  This  flat  is  tbe  rteult  i>f  • 
gradual  accumulation  for  perhaps  centnries,  caused  by  the  flanking  and  sudden  driln'- 
tiou  to  the  south  and  soutawest  of  the  current  by  "  Fort  Cassin  Point,"  prqiectiDi; 
into  its  jiath,  which,  meeting  the  opposing  currents  of  Lake  Champlaiu  on  reacbini: 
Ibe  bay,  releases  it«  harden  of  silt,  lironght  down  from  its  extensive  water-ahed.  Tbii 
alluvial  deposit  is  very  evenly  distributed,  as  shown  by  the  soundings  on  tbe  acroni- 
panyilig  map,  it  varying  but  little  iu  depth  for  many  rods,  until  at  the  very  ver)^  "I 
tbe  flat;  the  water  then  deepens  rapidly  to  fifty  feet,  and  probably  more.  Fitly  trrl 
being  tbe  maxinmm  length  of  the  sounding-line  uiied,  1  was  unable  to  carry  oo  invrMi- 
galioiis  beyond  this  limit. 

In  looking  at  the  cause  of  these  obslmct  ions,  and  providing  a  remedy,  it  is  alsoUFCrr- 
eary  tu  regiml  the  business  interests  established  whieh  may  \>e  uffecied  by  our  aciiuR' 
and  to  inquire  whether  they  are  of  sueb  a  nature  and  extent  as  to  require  the  fall 
capacity  of  the  stream,  and  hence  the  elimination  of  all  the  intruding  matter.  A«"ill 
be  sem  by  a  glance  at  tbe  map,  buth  sidrsof  the  Vergeunes  Basin  are  occupied  for  pi- 
''     ensteru  bunk  for  tbe  leceiitiou  and  shipments  of  luiuber,  mij. 


REPORT  OF  THE  CHIEF  OF  ENGINEERS.         275 

irDod,  iic,  aad  fixe  western,  together  with  the  crest  of  the  falls,  hy  a,  large  number  of 
miDDractuniig  estabtishnienbi,  all  of  which  receiviu);  and  sbippiDK  large  i|naiitities  of 
freigbt,  iu  the  way  of  raw  material  and  manufactured  wares,  throngh  thiu  natural 
roDunrrcial  highway,  aa  will  he  shown  by  the  statistical  report  to  be  funiiebed  by  his 
boDor  0.  W.  (irondey,  mayor  of  the  city  of  Vergennes.  Deeming  it  necessary,  I  woold 
naptctfiilly  recoiumend  the  following  plana  of  improvement,  wliich  1  have  arranged  iu 
tfae  order  (rf  their  relative  importance  : 

I.  Remove  the  loaded  cribs  and  old  piles  and  dredge  ont  the  basin  to  a  deptll  of  B 
feci  Irom  the  "  steamboat  landing  "  and  as  for  np  as  the  outlet  of  "  Pot-ash  Brook," 
tb^ace  along  tbo  west  shore  a  channsl  of  the  same  depth,  100  feet  wide,  as  for  up  aa 
the  Horse-nail  Company's  wharf  at  the  foot  of  the  falls,  and  by  thus  dividing  the  work 
in  Ibe  basin,  the  pressing  need  of  a  water  communication  for  the  manufacturing  loter- 
«U  slong  the  banks  would  be  soonest  relieved.    This  will  reqniie  the  removal  of— 

44,300  cnbic  yards  of  silt  and  saw-mill  cUbri*,  at  50  cents  per  cnbio  ^rd 134,100 

Tn  which  must  be  added,  tn  order  to  complete  the  wurk  id  the  basm  and  ren- 
der its  whole  area  available,  the  removal  at  some  future  time  of  19,300  cable 

yardsofthrgnme  material,  at  50  cents 9,600 

RemoriD);  two  loadeil  cribs,  at  1300  each 400 

Bemoviug  thirty  piles,  at  j^i  each 150 

Contingeucies 3,460 

Total 37,700 

II.  Bull  Brook. — At  this  point  the  shoals  seem  to  be  composed  of  stone,  clay,  and  sand, 
tbc  Gontenla  of  whicli  amount  to — 

5,700  cnbic  yards,  at  55  cents t3,13& 

Cootiagencies 365 

Total 3,500 

HI.  Smtik'a  ited.— The  qoantity  of  mateiial  to  be  removed  amounts  to — 

t.SDOcnbJoyardscompoat,  clay,  and  sand,  at  50  cents |1,450 

Contingencies 150 

Total 1,600 

IV.  Aricfc-ynrd. — Nature  of  shoals,  clay  and  sand. 

^nsDtlty,  4,900  cabin  yaida,  at  50  cents. t3,100 

Cvntingeociea 300 

Total 8,300 

V.  D(ad  Crett.— 

1,900  cnbic  yards  of  sand  and  loam,  at  50  cents (950 

CmtingeuciBS 150 

ToUl 1,100 

VI.  Critlemien   Bend. — Nature  of  bar,  a  species  of  blue  clay,  apparently  free  from 

Amoaat  to  be  Kmoved,  1,100  cnbie  yards,  at  SO  cents (660 

CmtingenciiiB 140 

Total BOO 

VU.  fbrf  Ouita.— Ordinary  alluvion. 
Anonnt  to  be  removed,  6,000  onbic  yards,  at  40  centa $3,300 


Total 3.500 
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Vergpunea  Basin »37,(00 

BnlfBronk 3,5()0 

Smitb'a  Bead 1,600 

Brick  vard 2.300 

Dead  Creek 1,100 

CritlendeD  Beud 600 

Fort  CnHsin 3,500 

Removal  of  50  trees 500 

Total 51,000 

However,  inntead  of  ilredgia^  nway  tbe  intrndlDR  tnarjcin  of  tho  aliove-meationed 
ehool  at  Furt  CoMm,  I  think  tlie  deeirod  improvement  could  be  made  and  maintaioed 
at  1ms  expense  hy  tlie  constmotion  and  sinking  of  ab(>at  500  linear  feet  of  crib-work  of 
Bach  height  as  to  bring  the  top  even  with  the  plane  of  low  water,  as  shown  in  the  poci' 
tion  of  the  dotted  line  at  C. 

By  this  arran^meut,  1  think,  a  sufficient  proportion  of  the  volume  woald  be  retuond 
to  efioct  the  desired  end  without  causini;  a  radical  ehanffe  in  the  place  of  the  preaeDt 
general  deposit,  as  the  upper  portion  of  the  volume  wouul,  during  its  high  stages,  pur- 
sue its  natural  course  hy  flowing  over  the  crib-work. 

Crib-work  suited  to  the  above  purpose  would  reqaire  to  be  of  the  following  dimen- 
sions, viz :  Average  height,  4  feet,  and  width,  6  feet,  and  would  cost  M  pc  linear  foot — 
(3,000  for  the  500  feet — which  would  reduce  the  ultimate  expense  to  the  amount 
of  $1,200. 

In  regard  to  the  maintenance  of  the  other  improvements  when  made,  T  may  say  thai, 
in  view  of  the  effective  corrosive  action  of  the  current  under  the  present  circumstances, 
as  may  be  seen  hy  the  irregular  depths  to  which  it  has  carried  its  channel  antll  it  has 
reached  soil  of  a  more  permanent  character,  anch  as  day,  stone,  and  gravel,  the  very 
brief  period  during  which  the  etirrent  maintains  its  level  above  that  of  ita  banks  at  its 
higher  stages,  the  well- protected  state  of  the  banks  by  marine  plants  and  trees  of  vari- 
ona  s^ies,  and  the  discontinuance  of  the  practice  of  wasting  saw-mill  litter  and 
d^bri»  into  the  stream,  I  think  that  additional  works  looking  t«  that  end,  except  tho 
removal  of  the  trees  abovo  referred  to,  growing  immediately  npon  its  shores,  are 
nnnecesaary. 

Very  respectflilly,  yoar  most  obedient  servant, 

D.  WHITE, 
Supminlendfnt  and  Engintfr. 

Brevet  HaJor-GeDersl  John  Newton, 

United  Stata  Engineeni. 
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CiTv  OP  Vkihiennkm,  Vbkmovt, 

Janiutrg  24,  l?7i 

I,  George  W.  Groiidoj-,  mayor  of  the  city  of  Vergennos,  hereby  certify  that  I  bavr 
carefully  eiaoiiiicd  the  statements  of  the  buBinoae  meu  of  Vergennes,  from  which  llir 
foregoiug  schedule  has  been  compiler),  and  being  well  scquaioted  with  them  and  their 
buainesB,  I  have  full  confidence  in  the  correctness  of  their  several  statemeute,  and  ran 
safely  Tonch  that,  in  my  judgment,  they  are  within  the  bounds  of  truth. 

I  can  further  say  that  no  iuconsideralile  amount  of  transportation,  both  to  and  fmni 
Vergennea,  not  ennnieiat«d  in  this  schednle,  is  done  tbroDgh  said  river  every  season  t>.v 
bnainesa  man,  mannfactuiei's,  and  merchants  in  adjacent  towns  and  towns  in  AddiMii 
County,  and  also  that  a  very  large  amount  of  transportation  to  and  from  VerxenDF> 
of  goods,  wares,  and  merchandise,  and  other  property  of  great  weight  and  bolk,  li3« 
been  done  by  railroad  for  many  years  past,  nliich  would  have  been  done  throngb  eaiJ 
creek  if  its  channel  and  its  principal  basin  hod  been  open  and  unobstmcted. 

In  testimony  whereof  I  have  hereunto  set  my  ofBcial  band  and  tbo  seal  of  said  cil^. 
at  Vergenuen,  Addison  County,  A'crniont,  this  24th  day  of  January,  A.  D.  1S72. 

[SEAL.]  GEO.  W.  GRAKDEY, 

^asoT  of  Ike  Cits  of  Vergninct,  Vtrmnt. 


APPENDIX  H. 

ANNUAL  KErOKT  OF  COLONEL  J.  N.  MACOMB,  CORPS  OF 
ENGINEERS,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  :!«. 
1872. 

Rock  Island,  Illinois, 

September  23,  18T:^ 
General  :  In  laying  before  you  the  annual  reports  of  the  assistaut" 
in  local  cbnrge  of  ttie  seTCral  works  nnder  my  general  sapervisioD,  I 
have  the  honor  to  offer  the  following  summary '. 


L.,j-,.P:lbyG00gk' 
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H  I. 
EOCK  ISLAND  BRIDGE. 

The  superstructure  of  tbis  grent  bridge  remained  in  tbe  local  charge 
of  Captain  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  United  States 
Army,  until  its  completion.  The  report  of  Captain  Benyanrd  {H  9}  and 
accompanying  letter  (H  10)  to  bim  from  Mr.  0.  Sbaler  Smith,  president 
Baltimore  Biidge  Company,  are  herewith  submitted,  and  I  beg  leave  to 
refer  to  the  same  for  interesting  facts  toacbing  the  details  of  construc- 
tion of  the  bridge,  which  was  satisfactorily  tested  ou  tbe  8th  of  May, 
1373,  as  reported  to  you  in  my  letter  of  the  31st  of  that  month. 

The  substructure  of  tbe  bridge  remained  in  charge  of  Captain  Amos 
Stickoeyi  Corps  of  Engineers,  IJnited  States  Army,  until  its  completiou. 
The  Tragou-road  approaches  and  the  deepening  of  the  channel  between 
the  draw-pier  and  the  island,  and  some  other  accessories,  weie  also  in 
his  charge,  and  will  be  reported  upon  by  him  as  soon  as  possible  after 
their  completion.  His  report  for  fiscal  year  ending  30th  June,  1872,  is 
herewith  submitted,  marked  H  H. 

Of  the  funds  appropriated  for  the  bridge,  I  had —  » 

On  Imnd  Ist  Jnly,  1871 $158,773  2« 

Reccirea  duciDg  the  fiscal  year  CDdiDg  30tli  Juue,  1672 453,000  00 

611,778  28 
EiptnUed  duriug  fiscal  year 586,140  3» 

In  ray  haDdB  iBt  July.  1872 25,KtT  89 

Balance  in  Treasnry  lat  July,  Ia72 117,309  57 

Amount  available  on  1st  July,  11^3,  for  completing  occeasories  of 

bridge  and  uieelini;  current  itipeuscs  of  keepiing  and  repairs 142,947  46 

Of  irhieli  there  ivill  Lre  required  iu  current  fiscal  year  auont 42,947  46 

Leaving  an  amount  now  iu  Treasury 100,01X1  00 

The  contractors  for  the  superstructure  of  this  work  are  to  be  com- 
mended for  producing  such  a  perfect  result,  to  effect  which  they  simred 
themselves  no  expense,  and  are  understood  to  bo  losers  by  their  cou- 
tract. 


H   2. 

PRESERVATION  OF  THE  FALLS  OF  SAINT  ANTHONY 

The  survey  made  in  the  early  partof  the  fiscal  year  showed  the  neces- 
sity of  much  more  extensive  works  at  this  place  to  effect  tbe  end  in 
view,  than  had  at  first  been  contemplated.  The  results  of  tbis  survey 
and  the  new  projects  based  thereon  were  submitted  to  you  in  my  report 
dated  5th  April,  1872,  to  which  I  would  now  refer  for  a  history  of  the 
work  daring  the  past  year.     (Appendix  H  12.) 

OrtliefQDdsforlhiawork,  Iliad  on  hand  July  1,1871 83,574  17 

Kec«tv<^  during  the  fiscal  year  ending  30Ch  Jane,  1872 30, 000  00 

38, 574  17 
Eipended  dnring  the  fiscal  year 36, 153  64 

2,420  53 
Appropriated  10th  of  Juue,  1S72 50.000  00 

Available  1st  July,  1872 62,420  53 

U.jiized  by  Google 
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Some  of  which  has  beeD  applied  to  oontingeneiea  in  keeping  the  works 
in  repair,  and  the  greater  part  of  it  will  be  applied  to  extendiog  the 
works. 

The  new  project  has  been  approved  by  the  board  of  engineers  called 
to  consider  the  sabject,  but  can  only  be  begun  on  receiving  the  amount 
estimated  in  the  report  above  referred  to,  making  the  amount  required 
to  be  appropriated  for  the  preservation  of  the  Falls  of  Saint  Anthony 
and  the  navigation  of  the  Mississippi  Itiver,  aliove  the  same,  the  snm 
of  «200,000. 


H  3. 
IMl'ROVEMEXT  OF  THE  MINNESOTA  RIVER. 

From  the  Ist  September,  1871,  to  the  25th  of  January,  1872,  this  work 
was  prosecuted  by  the  contractor,  Mr.  S.  A.  Hooper.  An  account  of 
the  operations  is  given  in  the  report  of  the  inspector,  Captain  Edwin 
Bell,  marked  H  15,  by  which  it  will  be  seen  that  the  channel  was  cleared 
of  bowlders  from  the  month  of  Yellow  Medicine  River  down  to  Fort 
I^dgely,  a  distance  of  seventy  miles;  the  work  being  chiefly  confined 
to  removal  of  bowlders.  It  is  hoped  that  the  contract  arising  under  our 
new  advertisement  may  result  in  the  removal  of  snags  which  we  were 
obliged  to  pass  by  for  want  of  sufficient  funds  last  year. 

Foaml  on  hand  iBt  July,  leri $96  44 

Keceivwlduring  tlie  fiscal  year  nulling  :«tli  June.  1H72 10,1^7  47 

10,233  91 
Expemkd  ilnring  Ihe  fiiual  year 10,016  51 

217  40 
Id  Treasury  from  appropii  at  ion  of  June  10,  1672 10,000  00 

Total  amount  avuilablt)  1st  July,  1972 10,217  40 

Which  will  be  applied  to  continuing  the  improvement  of  the  Minne- 
Bota  Biver  towards  Mankato.  A  survey  is  now  in  progress  which  will 
show  the  capabilities  of  this  river  between  its  head  and  the  mouth  of 
Yellow  Medicine,  also  its  relation  to  the  Ued  Biver  of  the  North.  Tbc 
amount  required  for  continuing  the  improvement  of  the  Minnesota 
Eiver  for  the  next  fiscal  year  is  $20,000. 


H  4. 

IMPROVING  UPPER  MISSISSIPPI  RIVER. 

This  work  was  intrusted  by  me  to  the  immediate  charge  of  Captain 
J.  Throckmorton,  whose  experience  in  the  navigation  of  this  river  began 
at  an  early  day,  and  has  extended  over  a  period  of  some  forty  years.  Uis 
report  (marked  H  IG)  shows  the  details  of  the  operations  from  the  com- 
mencement of  his  supervision  to  the  end  of  the  last  fiscal  year. 

AvailiLlile  for  this  nork  Irt  Jnly,  1B71 |4S,0M  U 

Expeudeil  iluriug  fiscal  year  ending  30tb  Jnuu.  Itf72 44,019  46 

Remaining  July  Igt,  1S73 , 1,044  66 

AnpropriacedJunelO,lt472,  under  bead  of  "saag'lioats  aud  dredges  on  Mia- 

swsippi  River" 42,000  l» 


43,044  6d 

byGoo^^lc 
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Whieb  will  be  applied  in  continuing  operations  during  tbo  current 
fiscal  year,  and  there  ttiII  be  required  for  tbis  work  during  tlie  fiscal 
.Tear  ending  June  30,  1874,  an  appropriation  for  a  steamer  of  ligbt 
draught,  to  replace  the  steamer  Caffrey,  iS30,000 ;  and  for  current 
expenses  of  two  steamers  through  the  year,  8-12, 000 ;  total,  8(2,000. 


H  5- 

IMPROVEMENT  OF  ILLINOIS  RIVER. 

The  work  upon  the  Illinois  River  improvement  is  fully  set  forth  ia 
the  accompauying  report  marked  H  17,  from  li.  E.  McMatb,  civil  engi- 
ueer,  assistant  in  local  charge.  During  the  last  fiscal  year  operatious 
on  this  river  were  confined  chiefly  to  carrying  out  the  project  referred 
to  in  my  annual  reports  of  1870  and  1871,  viz,  to  make  an  open  channel 
navigatiou  with  a  minimum  depth  of  4  feet.  At  the  beginning  of  the 
fiscal  year  work  was  in  progress  under  two  contracts,  one  with  F.  D. 
Van  Wageuen,  nearly  completed,  and  tbe  second  with  James  T.  Hayden, 
under  appropriation  of  8100,000  made  in  session  of  lS69-'70,  of  which 
WI3,729.00  was  then  unexpended.  Under  the  contract  with  .lames  T. 
Hayden  work  has  been  in  progress  throughout  the  year,  and  some  de- 
lays have  been  experienced,  owing  to  the  extreme  low  water,  but  during 
the  present  season  work  has  advanced  in  the  most  faVorabte  manner, 
80  fkr  as  the  means  provided  would  allow. 

Tbe  results  of  the  year's  operations  show : 

Expended  for  dredging $42,748  74 

Eipcnded  for  ivrecking 2,250  00 

l^ipeuded  in  buildiiig  daiiiH 7,746  40 

Total  during  the  year M,  745  14 

The  total  amount  expended  during  the  progress  of  tbe  improvement, 
exclusive  of  engineering  expenses,  is  $138,758.81. 

Xo  ajipropriation  having  been  made  since  1870,  the  available  funds 
tiave  already  been  expended,  and  the  improvement  awaits  the  further 
action  of  Congress.  The  assistaut  in  loisal  charge  of  the  work  reports 
the  filling  up  of  the  improved  channel  at  Kickapoo  Creek  by  a  flood, 
and  says  that  this  may  be  expected  at  any  time  at  certain  other  points, 
and  that  tbe  only  remedy,  in  case  of  its  occnrrence,  is  in  aunual  appro- 
priationsformainteuance  and  prompt  restoration.  The  annual  cost  of 
web  main  tenanceheestimatesat  $12,000.  An  estimate  for  thecompletion 
of  a  channel,  giving  4  feet  draught,  from  Henry  to  the  mouth  of  the 
nver,  has  been  prepared,  amounting  to  $3:)0,000,  Of  this  amount 
ilSOfiOO  could  be  profitably  expended  daring  the  next  fiscal  year. 

On  hand  July  1.1871 tsir,,73S  90 

iDlbeTreaaurr  Jaly  1.  18^1 38,000  00 

Total  available 63,729  90 

^oneir  appropriatiOQ  havinf;  been  made — 

P-»pwidedd[iring  the  fiscal  year  ending  Juno  30,  1872 51,181  37 

LeariDg 12,549  53 

Which  will  be  applied  to  settling  with  contractors,  and  for  contingent 
expenaesof  the  work,  and  any  further  operations  will  be  entirely  depend- 
^tnpon  future  appropriations.  There  is  asked  for  tbe  fiscal  year  ending 
30th  June,  1874,  $150, 000. 


,,,_KibyGoOgk' 
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H  6. 
IMPROVING  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

Tbe  operations  uymn   tlii»  work  are  fully  set  fortli  iu  the  report 
(marked  II 18}  of  Captain  A.  H.  Burnham,  Oorps  of  Eagioeers,  Uuit«d 
States  Army,  herewith  appended,  and  to  which  I  beg  leave  to  reter.  As 
explained  in  my  last  annual  report — 
There  was  Available  for  tbiB  work  on  Ja1yl,lATl,  (being  iliffdreoce between 

nmouut  ia  Treasurf,  (41K),0(>U,   bdJ   amouot  due  frum    United  States, 

9110,944.06) >-2«9,055M 

Ofwhichtlit^re  was  applied  fur  disburaemeots,  diiriug  fiscal  veLtreDdiDgSOth 

June,  1W2 aitS.&tt« 

I^BviuK  on  hand  July  1,  1M7'2 213  53 

To  which  luuBt  be  added  appropriation  of  lUth  June,  H72 400,000  00 

And  wo  have  amouDt  available  atthecommoncementafcuiTont  fiscal  year.  400,312  53 
All  of  which  will  be  applied  to  pnshiug  forward  this  important  work 
during  the  early  part  of  current  fiscal  year. 

For  reasoDS  stated  by  Captain  Buruham,  the  assistant  in  charge,  I 
would  respectfully  urge  tljat  a  larger  appropriation  than  those  made  of 
lat«  should  be  granted,  and  I  therefore  ask  for  $I,006,OUO  for  contiDoiag 
tbe  work. 


H  7. 

IMPROVIXG   ROCK   ISLAND  HAPIDS. 

The  report  (marked  H  21}  of  Major  E.  F.  Hoffmann,  civil  engineer, 
assistant  in  local  charge,  gives  a  history  of  the  work  for  the  past  year, 
by  which  it  will  be  seen  that  much  more  work  than  usual  has  been  done 
during  the  year,  owing,  iu  great  measure,  to  the  zeal  and  activity  dis- 
played by  the  present  coutractor,  as  well  as  t^  the  favorable  conditions 
under  which  he  has  been  working. 

This  important  improvement  has  now  been  in  progress  for  live  years, 
and  the  work  has  been  executed  in  detached  parts,  at  the  various  places 
of  greatest  obstruction,  not  always  regarding  the  order  in  which  the 
obstructions  succeeded  each  other  iu  the  river.  For  aiding  in  thestndy 
of  the  manner  in  which  the  improved  portions  of  the  channel  can  best 
be  rendered  available  to  the  navigators  of  the  river,  additional  surveys 
have  been  made,  as  shown  in  tbe  reportof  the  assistant  in  local  charge. 
These  surveys  demonstrate  the  necessity  of  removing  certain  obstmc- 
tions,  the  extent  of  which  was  not  previously  fully  developed.  For  ese- 
eating  this  work  an  estimate  is  presented,  which,  if  granted,  will,  it  is 
expected,  lead  to  such  final  improvement  as  will  allow  the  passage  over 
the  rapids,  at  all  stages  of  water,  of  the  largest  steamers  used  upon  tbe 
Upper  Mississippi  River. 

Cash  available  July  1, 1871,  as  follows : 

Reported  in  mj  handB,  aa  by  last  annual  report  and  tAbulur  statoiuent (1?,  010  41 

Amount  then  an  ppoeed  by  me  lobe  available  in  the  Treasury 1^,000  OU 

Add  to  this  lost  ainonnt,  in  accordance  with  information  since  rec^ved 

from  the  Treaanry 700  33 

And  we  have  the  true  amoniit  available  on  Jnly  1, 1871 271.710  78 

EiLpended  duriug  tlio  fiscal  year  ending  June  aO,  IB72 191, 513  S9 

Remainder 80,197  43 

u.jiiz.d  by  Google 
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Approprialed  Jnne  10.  1872 JTiO.OOO  00 

Arailible  on  Jntj'  1,  l'i72,  (being  difference  between  amount  aa  by  tabular 
Malemaut  accompany  ins  tliia  report,  tl^O,700.Sii,  and  amaunt  due  ftvm 
I'niled  Stotea,  ♦502.85) 130.197  43 

A  large  portion  of  which  is  due  to  coDtractors,  as  retalued  percentage ; 
the  remainder  will  be  applied  to  the  completion  of  the  work  at  Saint 
LoniB  Chain,  and  to  the  improvement  of  the  channel  at  Winnebago 
Island,  the  cost  of  which  will,  withont  a  donbt,  be  covered  by  the 
amonnt  now  available.  For  the  entire  completion  of  the  rapids  im- 
provement, there  remain  about  9,000  cubic  yards  of  rock  to  be  removed 
at  lower  chain,  foot  of  Moline  Chain,  and  head  of  J)uck  Creek  Chain ; 
tbe  former  point  being  of  special  importance,  as  taken  in  connection 
witb  the  proposed  landing  at  Eoek  Island  Arsenal. 

For  the  completion  of  the  work,  as  set  forth  in  the  report  of  Major  E. 
F.  Hoffmann,  the  able  assistant  in  charge,  there  will  be  required  the 
Hum  of  $108,000;  the  granting  of  which  I  would  most  earnestly  recom- 
mend to  make  this  improvement  the  moat  complete  and  satisfactory  of 
auy  as  yet  made  on  the  Mississippi  Biver. 


Of  the  above-named  appropriation,  approved  on  the  25th  July,  1868, 1 
had— 

On  the  let  of  July.  1S71,  the  Bura  of 818,376  90 

<>r  which  I  have  expended,  durioK  the  fiscal  year,  on  account  of  the  norkit 
lo  ^hich  the  aame  iraa  allotted,  to  settle  claims  arigiug  on  accouat  of 
work  on  contract  of  date  prior  to  July  1, 1B70 16,9*24  59 

Le«Hng  on  hand  Jul;  1, 1372,  wliich  is  held  to  meet  aimilar  claima  on  ac- 
count of  old  nork,  and  all  of  irhioh  nill  be  expended  or  turned  into  the 
Treaanty  daring  the  curreot  fiscal  year 2,153  31 

EXJOaHATlOHB  AND  SUBTEYIJ. 

Of  the  appropriation  approved  on  the  11th  July,  1870,  for  "  examina- 
tion and  anrveys  for  improvements  on  the  north  and  northwestern  rivers, 
Ac,"  I  had— 

<)u hand  Joly  1, 1871 J3,973  75 

OfwhichI  have  expended,  during  the  last  fiscal  year  ending  30th  June,  1872, 

Uieenmof 2,658  34 

To  meet  expenses  of  a  snirey  of  Missiasippi  River,  above  the  Falls 

of  Saint  Anthony »l.I87  37 

Ofan  examination  of  the  bridge  over  the  Saint  Croix  River  at 

Hndaon,  Wisconsin 94  75 

Of  a  recounoissance  of  the  Chippewa  River,  below  Chippewa 

Falls 165  30 

AndlorcarB  of  and  repairing  enrvey  and  sounding  boats 1,210  92 


1, 315  41 
5,000  00 


leaving  in   my  bands  Julv  1,1872,01  the  appropnatii 
And  of  the  appropriatioaof  the  10th  of  June,  ie72, 1  hi 

of 

leaving,  on  Jalv  1, 1872,  an  available  fund  for  surveys  and  examinations 

in  the  district  under  my  charge,  the  snm  of 6,315  41 

Digilized  by  Google 
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Tbe  greater  part  of  wbicli  will  be  applied  daring  the  cnrrent  fiscal 
year  to  the  e:!pen8eB  of  a  survey  which  is  now  in  progress  on  the  Upper 
Mississippi  River. 

For  necessary  snrveys  in  connection  with  works  of  improvement 
under  my  charge,  I  would  respectfully  ask  for  an  appropriation  for  tbe 
fiscal  year  ending  30th  June,  I8T4,  the  sum  of  $10,000. 

I  transmit  herewith  a  tabular  statement  of  funds  showing  amounts 
received  and  available;  also  amounts  required  for  fiscal  year  com- 
mencing ou  July  1, 1873. 
All  of  which  is  respectfully  submitted  by  your  moat  obedient  servant. 
J.  N.  MACOMB, 
Colonel  of  Engineers,  U.  8.  A-, 
Engineer  in  charge  and  Gen'l  8up%  dtc. 
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eock  island  bridge. 

United  States  Enoineee  Office, 

Bock  Island,  lllinoU,  Avguat  31,  ISilT. 

Oolomel:  1  have  the  bonor  to  make  the  following  report  npon  the 
superstructure  of  the  Eock  Island  bridge. 

The  general  plan  having  been  made  and  the  location  of  the  draw- 
span  deflnitely  settled,  general  specifications  were  issned  in  May,  1871), 
and  bids  called  for,  to  be  handed  in  on  or  before  the  Cth  of  July  follow- 
ing. These  specifications  were  geuerHl  in  their  nature,  and  drawn  up 
so  that  the  bidders  would  have  equal  opportunities  to  compete  for  the 
bridge,  no  particular  form  of  trusts,  nor  any  particular  patent  being 
specified,  that  would  debar  some  firms  from  proposing,  while  at  the 
same  time  the  Government  would  have  the  benefit  of  a  greater  number 
of  plans  to  choose  from,  and  lie  better  enabled  t«  secure  a  proper  struc- 
ture. The  following  are  some  of  the  main  points  of  the  specifications 
OB  issned : 

The  supwHtriiotorB  will  conaiat 
fixed  ill  peniiAoeut  poaition,  and  o 
and  a  total  len^h  of  366  feet. 

Each  span  will  congiat  of  two  tniaaea,  33  feet  betweea  centers  of  top  and  bottom 
chorda,  with  wa^on-road  on  bottom  chorda,  and  siugie-track  railroad  intenuediate, 
allowing  12  feet  headiray  for  wason-road.  The  trusiwB  to  be  placed  18  feet  apart  in 
tlie  clenr,  vith  two  aidewalks,  eacb  5  feet  wide,  outiiide,  on  lovel  with  waf^n-road  and 
floor.  Moving  load,  5,000  pouuda  per  linear  foot.  Both  the  fixed  and  draw  apana,  a* 
alwve,  miiat  have  the  material  so  projiortiDned  in  them  that  the  weij^ht  of  the  atrnc-  ' 
tare,  (including  railroad-track,  stringers,  &c.,)  together  with  the  moving  load,  as  afore- 
said, will  in  no  part  cauae  a  tenaile  strain  of  over  10.000  poonda  per  aqnare  inch  of 
section,  nor  a  ahenring  atrain  on  the  pius  of  over  7,500  ponnda  per  ai^uare  inch  of  sec- 
tion.   Iron  in  compreaaiou  not  to  be  aubjected  to   more  than  the  futlowing  gtrains : 

If  the  colnnin  or  chord  be  10  diameters  long,  8,000  pounds  per  square  inch. 

If  the  column  or  chord  be  15  diameters  ioog,  T..'>00  ponnda  per  aquare  inch. 

If  the  column  or  chord  be  20  diameters  long,  7.000  pounds  per  aqnare  inch. 

If  the  colUTim  or  chord  be  25  diametera  long,  6,500  pounds  per  square  inch. 

The  laast  dimension  of  the  compression  member  to  be  naed  as  the  diameter.  The 
wrought  iron  Hhall  be  of  the  t^iughest  and  best  qaality,  free  from  scales,  blisters,  and 
other  imperfections.  Before  being  used,  from  each  lot  of  50  bars  there  shall  be  taken 
indiscrlminatel;  three,  from  which  pieces  shall  be  cut  and  turned  down  to  about  one 
inch  area,  aud  thevo  ahall  be  t«ated  by  hydraulic  presanre  to  60,000  pounds  per  aqnare 
inch  of  sectional  area,  and  if  either  break  the  lot  shall  be  n^ected.  Before  being 
placed  in  the  bridge,  all  the  wrought  iron  shall  be  tested  to  30,000  pounds  per  sqnan- 
inch  of  Bectiou,  and  bo  rejected  if  showing  a  permanent  set  or  an  extension  of  iVm  part 
of  ila  length. 

The  floor-beama  to  be  of  the  beat  quality  wrought  iron,  npon  which  atrainf  ofSjOOO 
pounds  per  sqaaru  inch  will  be  allowvd. 

No  bar  of  wrought  iron  having  an  error  in  length  between  the  pin-holes  of  over  jV 
of  an  inch,  or  in  the  diameter  oftbe  pin-bole  of  over  riiF  put  of  an  inch,  ahall  be  al- 
lowed. 

Allscrew-eodaof  rods  must  be  largo  enough  to  giv«  the  fall  section  oftbe  rod  inside 
the  screw-thread.    All  meUtl  In  the  eye-ban,  clear  of  pin  huleit,  to  be  li  tiniea  that  In 

The  draw-apsn  ahall  bo  provided  with  turn-table  of  such  conatmction  and  material 
as  the  euKiueer  in  charge  shall  approve,  and  be  worked  by  ateam  aa  well  as  by  faandgear. 

The  railing  of  aidewalka  to  be  3  feet  6  inches  high,  and  strong  enough  to  reslat  oon- 
siderable  preaanre  from  a  crowd. 

The  test,  under  these  apeciflcationa,  ahall  be  made  by  and  at  the  expense  of  the  con- 
tractor, but  the  engineer  in  charge  shall  have  the  power  of  ordering  all  other  testa 
withlu  the  limits  of  these  speciRcattoua,  which  in  hia  discretion  may  be  deemed  neees- 
aary  to  sectire  the  aba ve^poci tied  strength,  and  of  rejecting  any  part  of  the  work 
which  in  his  opinion  does  not  satisfactorily  bear  the  testa  appliet^  and  which  fhim 
imperfect  workmanship  or  defective  muterial  mar  be  unanitable, 

AH  workuaoahlp  to  be  of  the  bent  qunlity ;  all  abutting  Jointa  to  be  planed ;  and  all 
holes  in  iron  to  be  drilled,  except  rivet-boleia,  which  may  be  punched  and  reamed  to'tit. 
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All  iion-work  sbnll  be  painted  nitb  one  coat  of  reil-tenil  nnd  oil  before  being  exposed 
to  the  weatber,  (except  the  pios,  Jiiluts,  and  other  mncbine-ciit  work,  nUicU  ahall  be 
covewd  with  one  coat  of  wbite-lead  and  tallow  mixed,)  and  tbe  whole  to  be  painted 
wiib  two  couts  after  the  bridge  is  raised. 

The  specifications  also  included  provision  for  tlie  camber  of  tbe  spaiis 
and  the  tests  that  each  span  was  to  stand ;  also  kind  and  nature  of 
flooring. 

Uuder  these  speci&catioD»,  bids  were  received  from  tbe  following 
firms;  Kellogg,  Clarke  &  Co.,  Pbtenixville,  Pennsylvania;  Baltimore 
Bridge  Company,  Baltimore,  Marjland;  L.  ii.  Boomer  &  Co.,  Chicago, 
Illinois;  Keystone  Bridge  Compiiny,  Fittsbtirgh,  Penusylvania;   and  • 
Detroit  Bridge  Company. 

The  plans,  &c.,  having  been  carefully  considered,  tbo  award  was  made 
10  the  Baltimore  Bridge  Company,  and  a  contract  entered  into  on  the 
13th  of  October,  1870,  for  the  draw-span,  one  span  of  2G0  feet  and  one 
fpaD  of  220  feet,  the  amount  of  available  funds  on  band  being  oulysaf- 
ficieut  for  these  three  spans,  and  current  expenses,  tbe  remainder  of  the 
appropriatioa  having  reverted  into  tbe  Treaaurj-.  Tbe  contract  for  the 
remaitilDg  spans  over  the  main  river,  and  the  approach-spans  at  each 
end,  was  not  entered  into  nntil  August,  1871,  after  the  money  which 
had  reverted  into  the  Treasury  had  been  re  appropriated. 

The  contract  entered  into  with  tbe  Bridge  Company  allowed  tbe  en- 
^Deerln  charge  to  make  such  alterations  as  might  be  deemed  necessary, 
tbe  Government  to  have  the  benefit  of  any  saving  that  might  result 
from  such  changes,  and  to  pay  any  extra  cost  which  they  might  involve. 
Under  this  provision,  certain  changes  were  made  iu  some  of  the  details 
if  the  superstructure. 

i)^na. — The  general  arrangement  of  the  spans  is  as  follows :  Coin- 
ineuciug  on  the  Iowa  side,  a  span  of  1!)6  feet,  for  railroad  only,  spans 
Secoud  and  Front  streets,  Daveupoil,  these  streets  intersecting  at  thi» 
point  Then  follow  tbe  double-deck  spans  across  the  river,  iu  the  fol- 
lowing order:  One  of  200  feet;  three  of  220  feet  each;  one  of  260 
feet;  draw-span,  3fi8  feet;  finally,  a  railroad  span  of  100  t^et,  over  the 
vagon-road  on  island,  leading  to  bridge,  making  a  total  length  of  bridge 
of  l,8i5  feet. 

The  general  design  of  the  main  bridge  is  about  tbe  same  as  designated 
in  the  specifications.  Tho  trasses  are  double-system  Whipple,  in  which 
everythiDg  but  the  waahers,  &c.,  is  wrought  iron.  The  trusses  are  33^ 
feet  high  between  pin-centers,  and  placed  19  feet  apart,  allowing  about 
1'^  feet  clear  space.  There  are  two  floors,  the  upper,  for  railroad,  placed 
a  little  below  the  center  of  tbe  trusses,  and  tbe  wagon  tloor  on  bottom 
chords.  Ou  each  side  of  bridge,  outside  of  trusses,  on  level  with  wagon- 
road  floor,  are  footwalks  6  feet  wide,  protected  by  substantial  railing. 
About  12  feet  clear  bead-room  is  allowed  for  wagons.  Iu  tbe  fised 
spaas  of  tbe  double-deck  bridge  the  top  chord  is  20  inches  deep  and 
from  22  inches  to  2i  inches  wide,  depending  upon  the  position  of  the 
panel.  Each  segment  is  formed  of  four  plates,  20  inches  by  1  inch  to 
1}  inches  thick,  connected  together  at  top  and  bottom  by  6-incb  chan- 
nel-bars, fllling-strips  being  also  iutt-oduced  between  the  channels  and 
plates,  in  certain  of  the  segments.  Spaces  are  left  in  the  bottom  chan- 
nels, near  the  ends  of  tbe  segments,  which  receive  that  portion  of  tbe 
jKMthead  which  forms  the  connection  between  tbe  upper  chord  and 
(KMts.  The  diSerent  segments  are  connected  together  by  means  of 
tenons  formed  of  portions  of  channel-bars,  like  those  that  connect  the 
plates  together.  Tbo  posts  are  the  "  Phoenix  "  pattern,  of  4,  6,  and  8 
xegments,  fllling-strips  being  introduced  between  those  flanges  which 
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are  in  a  plaue  at  right  angles  to  tbe  axis  of  the  bridge.  Spaces  are  left 
between  the  strips  in  each  post  for  the  introduction  of  the  web  of  the 
upper-floor  beam,  the  knee-braces  and  the  vertical  plates  forming  part 
of  the  post-heads  and  feet.  The  post-heads  and  feet  are  made  of  rolled 
iron,  and  can  be  better  understood  from  the  drawings  on  sheets  7  and  C. 
They  are  riveted  to  the  posts  before  leaving  the  fonndery.  The  post- 
heads  are  fastened  to  tbe  upper  chord  through  the  medium  of  smalt 
channels,  which  fit  into  the  spaces  left  in  the  under  aide  of  the  top  chord, 
and  to  which  they  are  bolted.  Tbe  post-feet  rest  upon  the  lower-chord 
pins,  throngh  the  medium  of  the  post-feet.  The  end  posts  of  each  spaa 
rest  upon  chairs  which  rest  on  cast-iron  bedplates  on  top  of  i)ier,  one 
end  being  supplied  with  rollers  to  provide  for  contraction  and  expansion 
of  the  span.  Tbe  lower  chord  of  these  spans  is  formed  of  flat  wrought- 
iron  bars,  with  npset  ends,  formed  into  an  eye,  through  which  holes  are 
punched  and  drille<.l  for  the  reception  of  the  pin. 

The  ties  are  of  flat  iron  bars  similar  to  the  lower-chord  bars.  The 
trusses  being  very  high  and  double  intersection,  the  ties  would  be  very 
long  if  made  in  a  single  piece;  they  are  accordingly  made  in  two  parts 
and  connected  together  in  pairs  by  plus,  tbe  point  of  connection  being 
about  on  a  level  with  upper  floor.  Brackets  are  placed  outside  of  and 
fastened  to  tbe  iwsts  for  the  ties  to  rest  upon. 

The  pins  forming  the  diflerent  connections  are  made  of  cold-rolled 
iron,  and  of  diflerent  diameters,  depending  upon  the  service  they  have 
to  perform. 

The  upper-floor  beams  ai-e  the  I'hreuix  pattern,  lit  inches  deep.  The 
flanges  of  each  one.  for  a  distance  back  from  the  ends,  equal  to  the 
diameter  of  the  posts  into  which  they  run,  are  stripped  off  and  the  web 
inserted  throngh  the  posts  and  riveted  to  the  flanges.  Tbe  lower-floor 
beams  are  12  inch  channels,  in  pairs,  and  run  in  tbe  direction  of  tbe 
lower  chord,  taking  the  pins,  the  same  as  the  chord-bars.  The  be^ms  of 
two  adjoining  panels  are  connected  together  by  short  15inch  splice-beams 
inserted  between  each  pin.  These  floor-beams  form  a  part  of  the  lower 
chorcl,  thongh  in  computing  the  cross-sections  necessary  to  resist  the 
tensile  strains,  these  sections  were  not  included,  so  that  they  form  so 
much  additional  strength  to  the  lower  chord. 

The  top  and  bottom  lateral  struts  are  formed  of  6-inch  channels,  in 
pairs,  connected  with  the  pins  of  the  chords  by  channel-nuts.  The  di- 
agonal bracing  consists  of  round  rods,  joined  to  the  lateral  braces  near 
their  extremities.  Curved  knee-braces  of  Tiron  connect  the  posts  and 
top  laterals. 

The  draw-span  is  a  donble  Whipple,  reversed-pin  connections  through- 
out. Each  of  the  seven  panels  of  the  top  chord,  from  the  ends,  is  formed 
of  two  eye-bars,  each  9  inches  by  1  J,  to  which  eyes  from  15  inches  to  18 
inches  in  diameter  are  welded ;  these  eye-bars  form  the  outsides  of  the 
chord,  and  are  connected  together  by  horizontal  plates  and  diagonal 
strips,  making  each  segment  stiff,  and  from  '20  inches  to  24  inches  wide, 
depending  upon  the  position  of  the  panel.  The  next  four  panels  are 
made  up  merely  of  eye- bars,  from  S|  inches  by  IJ  to  9  inches  by  1  inch, 
with  eyes  ISj  inches,  having  resi>ectively  4, 6, 8,  and  10  bars  in  a  panel. 
The  remaiuiug  panel  is  a  short  one,  and  used  as  a  connecting-link  be- 
tween the  two  arms ;  it  is  formed  of  four  pieces,  18J  inches  by  1  inch, 
5  feet  long.  Cord-rolled  pins,  5  inches  in  diameter,  connect  the  different 
segments.  (These  pins  also  form  tbe  connection  between  the  post-heads 
and  top  chord.) 

The  bottom^shonl  segments  (with  the  exception  of  those  belongiog  to 
the  two  short  panels  in  the  middle  of  the  draw,  and  which  are  directly 
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over  tbe  tnm-table)  are  all  of  the  same  shape  and  arrangement,  the  dif- 
ference beiiig  in  tbe  cross-sectious.  Each  of  these  segments  is  built  of 
4  plates,  12  inches  deep  on  each  aide,  nutted  together,  except  near  one 
eDd,  the  connecting  between  the  two  sides  being  a  horizontal  plat«  from 
J  to  I  inch  thick,  and  from  16  inches  to  21  inches  wide.  Each  pair  of 
plates,  on  the  sides,  separate  at  one  of  the  ends,  forming  a  fork,  which 
receives  tbe  closed  ends  of  the  corresponding  plates  in  the  uest  adjoining 
segment.  Five-inch  cold-rolled  pins,  with  collars  running  throngh  the 
forks  of  one  segment  and  closed  end  of  the  other,  form  the  connections. 
(Tliese  pins  also  form  tbe  connection  between  the  post-feet  and  lower 
chord.)  The  middle  segments  are  formed  of  two  channel-bars  outside, 
with  two  bars  od  each  side  of  the  same  depth,  riveted  on  tbe  inside, 
and  covered  at  top  and  bottom  by  plates,  making  hollow  beams.  Tbe 
posts,  lateral  bracing,  upper-Hoor  beams,  &c.,  are  tbe  same  as  the  fixed 
spans.  The  post-beads  and  post-feet  are  similar,  and  like  the  latter 
[Kirts  in  the  fixed  span. 

The  turn-table  is  of  cast  iron,  30  feet  in  diameter,  48  inches  deep. 
It  is  formed  of  six  segments  forming  the  circle,  and  two  acting  as  a 
girder,  running  across  at  right  angles  to  the  upper  and  lower  flanges. 
Each  segment  has  vertical  and  diagonal  ribs  cast  upon  it,  forming  on 
each  side  something  like  an  ordinary  roof  truss.  In  considering  tbe 
weight  that  each  segment  bad  to  bear,  and  its  consetiuent  strength,  the 
calculation  was  made  as  it'  the  vertical  and  diagonal  ribs  and  flanges 
alone  sustained  tbe  weight.  The  web  is  therefore  so  much  additional 
strength.  The  lower  flanges  of  tbe  outer  segments  vary  in  thickness, 
a&ording  to  position.  Eye-bars  (wroupbt  iron)  are  shrunk  upon  the 
lower  flanges  of  the  segments  forming  the  girder.  Tbe  outer  segments 
are  braced  by  heavy  diagonals  to  each  other,  and  to  the  cross-girder. 
The  circle  of  the  drum  rests  upon  36  conical  wheels,  1  foot  wide  ou  tread; 
outer  diameter,  30  inches.  These  wheels  run  upon  a  raised  cast-iron 
track,  and  are  connected  by  round  rods  to  a  collar  which  is  fitted  to  a 
central  cone,  securely  fastened  to  the  masonry.  The  girder  also  rests 
upon  this  cone,  through  the  medium  of  a  steel  collar,  tbe  table  turn- 
ing around  a  6-inch  steel  pin  at  the  center.  This  center-pin  sustains 
only  H  small  portion  of  the  weight  of  the  draw,  nearly  the  whole  of  it  be- 
ing thrown  upon  the  bearing- wheels.  The  draw  is  turnedby  meansof  a 
steam-engine  and  pnmps,  working  a  couple  of  bydrnuUc  jacks, one  on  each 
wde  of  the  span,  and  vertical,  tbe  cylinder  being  attached  to  and  sup- 
ported by  tbe  turn-table.  Two  sheaves  are  attached  to  each  piston, 
niid  two  to  each  &ame.  Une  end  of  a  1^-incb  wire  rope  is,  attached  to 
the  draw,  and  after  running  over  the  sheaves  alternately,  runs  on  pins 
bolted  to  the  masonry  at  a  point  a  little  beyond  where  the  draw  will 
be  when  it  is  opened.  The  other  jack  is  arranged  in  the  same  manner, 
the  direction  of  tbe  rope  being  reversed,  A  mixture  of  glycerine  and 
water  is  pamped  into  the  first  cylinder,  the  piston  of  which,  moving  up, 
takes  the  wire  rope,  and  tbe  draw  is  turned  in  the  direclion  of  the  fixed 
l>oint  in  tbe  masonry.  As  this  piston  ascends,  tbe  other  descends,  and 
its  wire  rope  is  let  out,  and  the  mixture  of  glycerine  and  water  which 
was  in  this  cylinder  is  forced  back  into  a  receiver  at  tbe  pumps.  To 
close  the  draw,  the  pnmping  is  reversed,  the  liqaid  being  forced  into 
the  latter  c^'linder,  its  piston  ascends  and  draws  tbe  span  to  its  first 
portion.  Gearing  is  also  attached  to  the  machinery,  by  which  the 
draw  can  be  turned  by  baud,  in  case  of  any  accident  to  tbe  steam- 
engine.  Tbe  draw-span  baa,  so  far,  worked  beautifully ;  no  accident  has 
yetoccnrred.  Conaidering  tbe  great  weight  that  is  moved,  1,055,000 
19  E 
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pound?,  it  is  a  great  triuDiph  for  tlie  designer,  Mr.  Shaler  Smith,  pres- 
ident Baltimore  Bridge  Company. 

A  lever  at  the  center  of  the  di'aw,  works  the  latches  which  keep  the 
euds  iu  position  when  closed ;  these  latches  are  kept  iu  position  by 
heavy  springs  attached  to  the  liuiaper-plate. 

The  ends  of  the  draw  are  brought  to  a  bearing  upon  their  bed-plates 
by  means  of  rockers,  the  throw  of  which  is  about  lj(  inches.  The 
rockers  are  worked  by  gearing  at  the  ends  of  the  span.  The  rockers 
rest  upon  bed-plates,  the  top  of  which  can  be  raised  or  loneretl  by 
means  of  wedges,  so  as  to  conform  to  any  degree  of  coutractiou  or 
expausion. 

The  engine  and  boiler  houses  are  directly  over  the  ^ide-walks,  on  a 
level  with  railroad-Hoorj  they  are  framed  of  wood  and  c-overed  with 
corrugated  iron.  The  lower-tioor  stringers  are  of  pine,  3  J  by  12.34  feet 
long,  placed  2  feet  apart,  resting  upon  the  lower-floor  beams.  The  floor- 
ing of  the  wagon-way  consists  of  oak  plank,  4  inches  by  6  inches,  running 
in  the  direction  of  the  axis  of  the  bridge.  The  side-walks  are  made  of  2 
inch  by  6  inch  oak  plauk.  Two  sets  of  iron  tramways,  12  inches  wide, 
are  laid  upon  wagon-road  floor.  Guard-rails,  S  inches  square,  are  placed 
on  lower  floor,  just  inside  of  trusses. 

For  the  upper  floor  a  Howe  truss  is  suspended  horizontally  from  the 
lu-iuch  beams  by  means. of  straps,  and,  upon  these,  stringers  are  laid 
7  by  15,  2  feet  apart,  bringing  their  tops  on  level  with  top  of  15-inch 
beam.  A  tight  floor  is  then  laid  and  covered  with  tin,  upon  which  strips 
of  oak  are  nailed,  to  which  the  rails  are  bolted.  A  heavy  guard  rail  is 
placed  outside,  on  each  side,  which  prevents  any  train  from  running  off 
of  bridge,  and  keeps  the  strings  in  position.  Tlie  Howe  trass  takes  up 
in  its  bearings  all  lateral  shocks  from  passing  trains.  Pipes  are  arranged 
at  the  ends  of  the  different  spans,  which  ciwry  off  the  water  that  falls 
upon  the  decks. 

The  two  approach-spans  are  single  system  Pratt^a  trusses.  The  top 
chord  is  composed  of  Phceuix-beams  connected  by  cast-iron  joint-boses, 
pin-coonectious.  The  bottom  chord  of  the  span  of  100  feet  is  made  of 
channel-bars,  while  that  of  the  I9G  feet  is  made  up  of  channel-bars  and 
chord-bars,  similar  to  the  lower  chords  of  the  large  spans;  7  by  lo  inch 
ties  rest  upon  these  floor  beams.  The  flooring,  guard-rails,  &c,  are 
similar  to  the  corresponding  parts  of  the  large  spans.  One  end  of  these 
shore-spans  rests  upon  shore-abutment;  the  other  end  stands  niwu 
columns  rusting  ui>ou  the  river-abutments. 

Only  a  general  idea  of  the  bridge  has  been  intended  in  the  foregoing 
description.  For  the  various  details  pertaining  to  the  different  parts, 
reference  can  be  made  to  the  drawings  which  are  transmitted  herewith. 
A  statement  of  the  drawings,  forty-four  sheets,  iu  additioa  to  se\'eral 
on  pa[)er,  will  be  found  annexed. 

Ilreclion  of  superstructure. — The  erection  commenced  on  the  Daven- 
port side  with  the  flrst  span  of  260  i'eet.  Work  was  commenced  in 
August,  1871;  the  false  work  for  the  span  was  entirely  raised  by  Sep- 
tember 13,  and  the  work  immediately  commenced.  The  span  was  swung 
clear  of  false  work  on  25th  of  same  month. 

The  false  work  for  the  other  span  was  then  pushed  forward.  That  of 
the  flr8t220feet  was  commenced  September  IS;  iron  work  commenced  on 
6th  October,  and  span  was  swung  on  ^3tb  of  same  mouth.  Work  was 
then  commenced  on  the  lower  tier,  false  work  of  No.  5,  and  the  other  spans, 
BO  as  to  have  the  foundations  in  before  the  river  closed.  False  work  of 
Ka2,  2^feet,  was  completeil  by  November  16;  but  delays  here  occurred 
owing  to  the  non-arrival  of  the  iron  tor  certaiu  parts  necessary  to  com- 
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p1ete  the  entire  npun.  Id  conspqaeDcte  of  tlie  dplny  the  false  work  waa 
eifKMed  to  the  rarminf;  ice,  aiiil  on  the  4th  of  Decenibt-r  wiih  curried 
aufl.r  hy  the  ive.  FurtuiiHtely  there  was  ito  .|)Hrt  of  the  iron  upon  it. 
Wurk  was  immediately  revomineiiced  upon  the  8|i»n,  and  the  fattte  work 
ae^iu  in  plave  by  January  3.  Iron  vork  immediately  commenced,  uud 
8JIHU  Hvune  on  lUtb  of  iiame  mouth. 

On  the  ^1,  220  feet  of  the  false  work  wait  in  at  the  same  time  as  the 
previiiaH  220  feet-,  and  the  irou  work  commeui^d  ou  Janaary  15,  aud 
»}Kin  gnnnji  on  Ibe  26th. 

The  faliw  work  for  the  drawopaa  waa  raised  npon  the  crib-work  form- 
ins  the  proteetion-pier  and  the  marerial  carried  out  froiD  the  island 
side.  Pre<|nent  delHVS  occurred  in  ruisin-r  this  Bpiin,  owing  to  the  non- 
arrival  of  the  iron.  Eiirly  in  Deceintwr  the  lower  chord  was  laid,  and  the 
Riwn  HWQiifr  uround  to  its  proper  place  January  20.  Atthongh  the  lower 
tier  false  work  of  the  second  2liO  feet  was  in  early,  the  ujkper  tier  nsw 
nut  raised  aiilil  Jauaary  2(i.  Work  commenced  on  the  irou  February  . 
2,  ;ind  Hpaa  swnng  in  eight  days. 

The  apjiroacli-spans  were  put  ap  as  aoon  as  the  false  work  from  the 
laM  iipans  had  been  removed. 

The  entire  bridge  was  finished  by  the  lat  of  May,  and  during  that 
month  the  Chicago,  Book  Island  and  Puciflc  Railroad  Company  com- 
tuenceil  runniug  their  constmclion-tniiiis  over. 

The  teot  of  the  bridge  was  made  on  the  ijth  of  May,  Mr.  Johnson, 
cbiiff  engineer  of  the  Ohiciigo,  Rock  Island  and  Paeitie  Railroad,  repre- 
ivnrtug  the  railniad  company.  This  gi^ntleman  prepared  a  train  for  the 
u|i|>erdeek,consistiiigor«ixflatcars)oadedwith  sand,  car  and  load  weigh- 
ing together  ()S,IKM)  pounds,  and  two  engines  weighing  respectively  35 
and  3ii  tons.  On  the  wagonrond  floov  tweuty-six  wngoos  loaded  with 
>-t(ine— team,  wugon,  and  diiver  weighing  aliont  7,800  pounds.  One 
sjinn  wad  tested  at  a  time,  the  train  aud  wagons  theu  moving  upon  the 
next.  The  I'uHowing  are  the  results: 
8|MD  of  me  fi«t,  (railrowl :) 

Ln*t    ISSIona. 

I'ldrcKwa Xi  iacliee. 

Fint  apsQ  of  360  feet : 

l"inil»fr '.I-^ff  incliM. 

'-"trt  34!>tni)B. 

I^fl-(■^i«n ijincb. 

^■u|[>tlua  of  tiottoni  cl»Td iiaoh. 

Fint  apati  of  220  f<M>t : 

'■j'abtr IfinabM. 

(-•i   awtflnt. 

Iklrelinn   ^  hich. 

EjiD|;a(inii  of  bottoni  chord ^inob. 

SrooDd  apan  of  330  feet : 

CunW 3  inches. 

l/*t awiona. 

It'iln-tMo ii  inch. 

l^l<«iMH>a  of  botUtm  chord i  inch. 

Third  •p«D  of  330  fMt : 

''■mbcr SInchM. 

t"") i97  ton*. 

IirdrpiinD ii  inch. 

t^konjatioD  of  botlom  cliard ifneh. 

Seonod  apMi  ol  380  feet : 

rinlict SfinchB*. 

l«il 345  Uint, 

I'-fl-flion ...,.,. ..... it  fnoh. 

^ufatioQ  of  bottom  cboid 


■•'-^.glc 
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Draw. — One  arm,  184  feet  lonfr,  wa«  fully  covered,  the  loart  bi 
ilKHit  L6U  toux;  tUe  Other  arm  beiug  iuvlojied,  the  deflecUon  of  tbe. 
Eras  about  f  inch. 

Span  of  100  faet,  (Tailrood;) 

Load 9S 

jKjfloction H 

The  test  was  pronounceil  in  every  way  satisfactory.  The  load  n 
,he  bridge  was  prol>al»ly  mach  Rreater  than  will  ever  be  required.  ! 
t  was  very  mnuh  below  that  taken  in  noticing  tbe  calcnlatioti  of 
(trains,  &c.,  so  tliat  we  are  conaidembly  on  tbe  aide  of  Httfety. 
;be  iron  used  in  the  bridf^e  was  ius|H'cted  by  tbe  sjiecilleation.  I 
It  PbcBuisville  when  the  work  was  being  earned  on  at  first.  My  |> 
;lieii  alcerward  being  taken  b.v  Mr.  Ueorge  B.  Xiuholson,  who  perfur 
118  dnty  lailhltilly  and  thoionglily. 

All  pieces  that  did  not  eome  np  to  the  standard  required  were  rt-jec 
.u  addiiioD  to  tbe  above  tests,  1  bad  pieces  from  a  number  of  tbe  I 
vbich  wore  tested  iu  tbe  niai-hiiio  at  tbe  Rock  Island  Arsenal  b.v  I 
leoant  W.  P.  Butler,  of  the  V.  S.  A.,  to  wboin  I  am  much  indebted. 

^he  strHins  u[Hm  the  fixed  spans  of  tbe  main  bridge  are  calculi 
ipon  a  basis  of  5,000  pounds  per  linear  foot.  (Jpou  the  Bin^lei 
ail  road -S|iaDs,  2,500  poitnds  per  foot  are  taken. 

Tbe  usual  method  of  computing  tbe  strains  upon  a  draw  is  by  cor 
■ring  the  central  bearing  as  carrying  the  whole  dead  load  when  tbe  il 
B  swinging,  and  that  when  closed  eiich  arm  acts  as  a  separate  or  dis 
inuous  Hpiin,  the  maximum  strains  in  the  different  |)arts  then  U 
\s  the  proper  ones.  In  most  of  the  large  draws  already  built  the  str 
lave  been  calculated  in  this  mauuer,  but  tbe  results  show  that  the  i 
lutations  are  erroneous,  and  that  the  central  parts  of  the  Iru; 
ispecially  the  ties.  &c.,  are  too  weak.  In  the  Rock  Island  draw 
pan  is  supposed  to  be  continuous  throughout,  and  that  when  i 
Daded,  the  central  pier  carries  the  whole  dead  loiiil  uf  the  truss 
lalr' the  live  locul.  Attached  hereto  are  Che  strain  sheets  of  the  U 
pans,  which  show  tlie  strains  upon  the  diffiirent  p^irts  of  each  s| 
Lud  the  consequent  melal  areas. 

Too  much  credit  cannot  be  given  to  the  Baltimore  Bridge  Comi 
or  the  manner  in  which  they  perforraeil  their  part  of  the  contract, 
or  tbe  excellent  workmanship  and  material  that  they  put  upon 
tiidge.  And  it  is  to  he  regretted  that  they  were  not  so  fortunate 
lecuuiary  point  of  view  as  tliey  were  in  erecting  the  gtrongeat  and 
•erf ectly  finished  bridge  in  America, 

A  letter  from  Mr.  0.  Shaler  Smith,  president  Baltimore  Bridge  C 
lany,  will  be  found  hereto  annexed,  (marked  H  10,)  giving  a  few  de 
n  regani  to  i  be  bridge,  together  with  a  statement  ot  tbe  weight  ul 
iiflerent  materials,  &c.,  iu  the  bridge. 

1  remaiu,  very  retipectfnlly,  your  obedient  servant-, 

W.  H.  a.  BESYAUBn, 
Captain  Engineers,  Brevet  Jdaje 

Colonel  J.  N.  Macomb, 

United  States  Corps  of  Engineers, 
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EOCK  ISLAND  BEIDOE. 

St.  Chables,  Missoxiri,  August  8,  1872. 

Mijob:  The  bridge  Trfaich  we  have  just  completed  for  tlie  United 
States  Crovernmeiit,  under  ironr  supervision,  being  now  accepted,  I  deem 
it  Dot  out  of  place  to  recapitulate  the  principles  upon  wbich  the  work 
was  originally  designed,  and  to  call  your  attention  to  the  successful 
attainment  of  the  desired  ends,  and  the  thoroughness  of  execution 
which  marks  the  vork. 

The  conditions  imposed  by  the  engineering  requirements  in  the  ease 
were  these:  A  wagon-road  on  the  lower  door,  together  with  a  railroad- 
track  above,  at  a  level  nearly  central  between  the  top  and  bottom  chords 
of  the  truss.  This  brought  the  lateral  disturbing  element  of  force  at  the 
worst  possible  place,  and  the  economic  depth  of  truss  being  but  33J 
feet,  there  was  no  room  for  efficient  lateral  arching  between  the  upper 
chords.  This  series  of  horizontal  strains  has  been  successfully  met  by 
making  the  raitroad-floor  a  suspended  lateral  truss,  which  checks  these 
strains  by  its  inherent  horizontal  stiffness,  and  does  not  communicate 
them  to  the  main  girders.  An  additional  element  of  security  is  gained 
by  passing  the  web  of  the  railroad-floor  beams  entirely  through  the 
posts  and  riveting  the  whole  frame  together. 

To  obcterve  your  requirement  of  an  entirely  wronght-iron  truss,  we 
have  constructed  the  top  chords  of  the  fixed  spans  of  vertical  plates,  con- 
nected by  horizontal  channels,  which  tenon  into  each  other  at  the  posts, 
thns  dispensing  with  the  usual  cast-iron  joint-boxes,  and  providing  ex- 
cellent cfaanibers  for  the  reception  of  the  diagonal  ties  without  the 
Decessity  of  any  riveted  work  in  the  field. 

The  |>08ts,  which  are  the  usual  "  Phcenix  column,''  are  provided  with 
wrought- iron  heads  and  feet,  thus  dispensing  with  the  ordinary  cast-iron 
foot-box.  Durability  of  structure  is  attained  by  making  all  wrought- 
iron  sections — especially  where  inclosed,  as  in  a  post — not  less  than 
one-half  inch  thick,  whether  this  was  required  by  the  strain  or  not. 
The  form  of  truss  used,  the  doublet-system  Whipple,  was  adopted,  be- 
cause the  railroad-fioor  indicated  the  use  of  a  vertical  post,  and  under 
>  these  conditions,  the  Whipple  became  both  the  most  symmetrical  and 
economical. 

I  would  also  call  your  attention  to  the  fact  that  all  lateral  stmts  are 
also  ties;  are  hinged  in  the  plane  of  the  truss,  so  as  to  provide  for  the 
alternate  expansion  of  each  chord  as  the  sun  strikes  them,  and  that 
both  stmts  and  lateral  ties  are  attached  to  the  same  pins  which  connect 
the  web  and  chord  systems;  so  that  all  disturbing  strains,  whether  ver- 
tical or  horizontal,  are  checked  at  the  same  member,  and  the  quadrangle 
of  force  and  resistance  is  complete,  without  passing  through  an  inter- 
vening member,  such  as  a  suspension-bolt,  as  in  the  cross -floor-beam 
Bfstem,  or  the  cast  joint-box  in  the  usual  practice  of  placing  the  strut 
on  the  top  of  the  upper  chord. 

The  draw-span  presented  some  peculiar  difi3culties  of  construction. 
Being  directly  in  the  lee  of  the  arsenal  building,  and  having  two  heavy 
floors,  the  effect  of  the  wind  on  it  was  an  uuknown  quantity,  while  the 
weight  of  the  moving  parts,  some  1,530,000  pounds,  was  considerably 
greater  than  had  ever  before  been  placed  on  a  turn-table.  Bearing  these 
fectsinmind,  and  desiringalso  to  avoid  any  over-concentration  of  weight 
on  the  masonry,  four-fifths  of  the  weight  were  placed  on  the  bearing- 
wheels  of  the  table,  and  the  remainder  on  the  center-pin.    In  view  of 
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the  (lifficiilty  of  replacing  broken  jrooring  of  the  size  required  to  ra 
this  immense  weight,  hydrauiic  power  was  selected  as  the  moving  ag 
the  rams  being  placed  vertically  on  the  table,  and  an  inch  and  a  qua 
wire-rope  being  used  for  the  tranMmission  of  power.  This  rope  is  i 
posely  weaker  than  the  rest  of  the  machinery,  so  as  to  confine  breahf 
to  it  if  possible.  The  pumps  fire  worked  by  a  10  by  6  inch  engine, 
a  inixtnre  of  glycerine  and  water  used  for  the  fluid.  Experiments  m 
with  the  draw,  on  a  calm  day,  show  that  the  momeatum  of  this  e 
moua  weight  is  so  great  tliat  it  is  unsafe  to  move  it  at  the  coot 
Bpeed  of  opening  or  shutting  in  two  minutes,  and  that  motiou  at 
rate  of  14  inches  per  second,  of  the  outer  end  of  the  truss,  is  all  1 
should  be  allowed.  The  rolling  friction  of  the  wheel-circle  is  found  t 
8  pounds,  nearly,  iu  the  thonsAud  of  superincumbent  weight.  Th: 
an  iuterestiug  tact,  ns  no  previous  data  exist  on  this  subject,  and 
experiments  with  a  Bmall  machine,  made  for  the  purpose,  gave 
pounds  i>er  1,000  as  the  probable  result.  The  draw-truss  itself  it 
inverted  double  Whipple,  and  is  believed  to  be  (he  first  iDStance  i 
purely  skeleton  girder  in  existence. 

All  connections  are  made  by  pins,  i>osts  with  chorda  and  ties,andGbi 
with  each  other,  so  that  no  riveting  is  required  during  erection. 

The  truss  is  proportioned  upon  the  hypothesis  that  when  fully  loi 
the  center  pier  carries  the  trhole  weight  of  the  truss  and  flvenintl 
the  Ii%'e  load,  thus  requiring  abont  one-fourth  more  section  in  the  ceii 
members  than  trusses  computed  in  the  usual  manner,  but  ottering 
great  advantage  of  sufficient  strength,  should  the  attendants  negln 
raise  the  ends  before  the  passage  of  a  train.  The  approach  spons 
single-system  Pratt's,  but  are  built  with  the  same  care,  as  to  detaili 
in  the  main  bridge.  One  end  of  each  of  these  spans  is  Jixed  to  the  a 
ments.  while  the  other  stands  on  a  rocker  13  feet  high,  the  bottom  ci 
of  which  is  a  segment  of  a  circle  of  2ti  feet  diameter.  This  presen 
curious  api>earauce  when  the  draw  is  open,  but  the  system  is  i>erte 
correct,  both  in  theory  and  practioe.  The  exact  amounts  of  materii 
the  difi'ereut  spans  are  as  follows: 

Ekcb  SeO-foot  epsD : 

Ironwork,  pouniU 74^ 

Pioe  lumber,  (6y.I>9<  feet,)  poimcis BO 

Oak  Inuiber,  (28,860  feet,)  pounds 1|! 

&]>ikeB,  pounila ; 

Trsniwuy,  iron,  ponnd^ 9t 

Total 1,09! 

Each  9S0-foot  Bpftn ; 

Ironwork,  poundi hii 

Pine  Inmber,  (&4,«53  feet,)  ponnda Ifc 

OnklnmLer,  (24,442feet.)poonil8 9! 

Spikei,  (2,610)  pounds S 

Tramway,  iron,  pounds S 

Total 831 

Draw -span  : 

Iron  in  apaii,  pounds '. .. . 851 

Iron  iu  I  urn- table,  pounds 30\ 

iron  in  machinery,  pounds 10 

Iwn  in  eupine-bouBP,  pounds 3 

Iron  iu  spikes,  pouuds ,,. 4 

Iron  in  tromwafs,  pouuds 37 
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PiDeIon)bw,(M,Oa8  feet,)  pounds S94,2M 

Otklomber,  (40,626  feet,)  pounds 183,50* 

Total 1,5G5,46S 

Tiro4iDiidred-fbot  spkn : 

Ironwork,  pounds 238,857 

OraaraeDU,  Sec,  ponnds 5,243 

PiDC  latuber,  (30,213  feet,)  pounds 60,639 

Total 304,739 

On^tlundred-root  span : 

Iron Tcorb, ponnds . . 75,953 

Ornaments,  &e.,  pounds : 3.408 

Pioelnmlier,  (13,513  feet,)  poonda 37,539 

Totol 1IB,B94 

The  total  weight,  therefore,  of  the  ordinary  construction  materials,  not 
iDclading  railings,  &c.,  ia  ti,6T5,000  ponnds.    Believing  this  to  be,  by 
far,  the  strongeat  Mid  moat  perfectly  tinisbed  bridge  in  America, 
I  remain,  yours  trnly, 

C.  8HALEE  SMITH, 
President  Baltimore  Bridge  Company. 
Major  W,  H.  H.  Bentatted, 

in  charge  of  Roek  Inland  Bridge,  Bock  Island,  lUinott, 


sock  island  bridge. 

Office  of  TJnii'ed  States  Ekoineebs, 

Rock  Island,  Illinois,  July  1,  1872. 

Colonel:  I  have  the  honor  to  make  the  following  report  of  work 
done  OD  the  sabstructure  of  the  Uock  Island  bridge  daring  the  year 
ending  Jane  30, 1872. 

The  old  eoffer-dam,  at  the  site  of  pier  'So.  5,  was  dredged  out,  and  a 
new  and  very  substantial  cofter-dam  of  larger  dimensions  put  iu.  This 
new  dam  served  its  purpose  admirably,  and  the  excavation  through  the 
bed  of  liowlders  down  to  the  rook-bed  of  the  river,  wtiich  was  from  7  to 
10  feet  below  the  bottom  of  the  coffer-dam,  was  made  witbont  interrup- 
tion, and  pier  Xo.  5,  founded  on  the  rock,  was  carried  up  to  completion. 

The  two  railroad-abutments  have  been  finished,  and  the  two  main 
abutments  built  up  a  few  laches  higher,  to  meet  the  requirements  of  the 
raperstmctiire. 

On  the  2d  of  November  a  coffer-dam  was  commenced  for  the  pnrpoae 
of  blasting  out  about  3,000  yards  of  rock  in  the  sonthdraw  channel. 
Od  account  of  bad  weather,  and  the  freezing  over  of  &  part  of  the  river, 
this  dam  was  not  completed  and  pumped  out  until  the  24th  Kovember. 
The  excavation  of  the  rock  then  progressed  until  December  1,  when  the 
gorging  of  the  ice  in  the  river,  which  had  frozen  over  at  an  unusually 
^arly  date,  broke  in  thedam,  and  suspended  all  operations  for  the  winter. 
AboQt  1,000  yards  of  rock  bad  been  removed  when  the  break  occurred. 
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PreparatioDS  are  now  being  made  for  replacing  this  dam  and  com- 
pleting tlie  \roTk  of  excavstiOD. 

Tlie  bridge  is  now  essentially  flDished.  All  that  rerantnB  to  be  done  is 

the  grading  of  the  approaches,  the  laying  of  walks  from  tlie  abutments 

to  the  outer  line  of  Front  street,  in  Davenport,  and  the  building  of  a 

protection-wall  along  the  top  of  the  slope  of  the  Davenport  approach. 

Very  respectfully,  yoar  obedient  servant, 

AMOS  STICKNET, 
Captain  of  Engineers,  Brevet  Major,  U.  S.  A.. 
Colonel  J.  N.  Macomb, 

Corpa  of  Engineers,  United  States  Armg. 


PBESERVATIOH  OF  THE  FALLS  OF  SAINT  ANTHONY. 

KocK  Island,  Illinois,  April  5, 1872. 

General:  At  the  time  of  making  my  annual  report  in  Septeoiber, 
1871,  it  was  understood  that  a  new  estimate  for  tbe  preservation  of  the 
Falls  of  Saint  Autliony  would  be  presented,  based  upon  tbe  results  of  a 
survey  then  in  progress. 

I  beg  leave  now  to  present  a  report  from  my  assistant,  Mr.  Franklin 
Cook,  civil  engineer,  who  has  had  tbe  local  charge  of  the  works  at  that 
point, 

I  send,  at  the  same  time,  two  sheets  of  tracings  of  the  maps  of  the 
snrvey  and  project ;  the  one  being  a  map  (on  a  scale  of  200  feet  to  an 
inch,  or  yy'g^)  of  the  vicinity  of  the  Falls  ot  Saint  Anthony,  and  of  tbe 
river  for  some  four  miles  above  the  falls.  The  other  sheet  gives  (on  a 
scale  of  20  feet  to  the  inch,  or  ^hr)  *  P'""  showing  details  of  heiid  of 
limestone  ledge,  and  of  river-bottom  above  the  natural  barrier,  and  of 
our  work,  in  the  way  of  coffer-dams  and  permanent  wall,  that'  has  been 
executed  at  the  breaches  into  the  head  of  the  tunnel.  This  sheet  shows 
also  the  site  of  ])roposed  wall  at  the  head  of  the  ledge,  with  sections  or 
profllea,  (vertical  scale  4  feet  to  an  inch,  or  ^,)  and  an  exhibit  of  the 
result  of  the  boring,  showing  the  stratification  to  a  depth  of  148  feet. 

This  survey,  with  the  experience  of  the  last  season,  shows,  I  think, 
the  proper  method  to  be  pursued  in  the  future  works  for  the  preserva- 
tion of  the  falls,  and  indicates  tbe  plan  for  protecting  the  natural  barrier 
which  is  proposed  in  the  within  report.  The  success  of  this  plan,  after 
all,  must  depend  upon  keeping  in  good  repair  the  protecting  apron  on 
the  lower  side  of  the  natural  barrier — a  work  which  has  b^n  chiefly 
constructed  by  the  owners  of  the  water-power  on  the  two  sides  of  the 
river;  and  tbe  condition  of  that  work,  when  I  last  saw  it,  was  such  as 
to  impair  my  confidence  in  its  permanency,  a  consideration  which  causes 
me  great  misgiving  iu  presenting  this  project,  especially  as  to  the 
eventual  cost  of  the  works  which  may  become  necessary  for  the  pres- 
ervation of  tbe  Falls  of  Saint  Anthony. 

I  I'emain,  verv  respectfully,  your  most  obedient  ser\'ant, 
J.  N.  MACOMB, 
Colonel  of  Engineers,  United  States  Army. 

Brigadier-General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S.A.,  Washington,  D.  C. 


,,,_KibyGoOgle 
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MiNXKAFOLia,  UiKNesou,  Xovaitber  S8,  1871. 

COLOVEL :  la  olosing  np  my  work  this  wason  I  have  tbe  honor  to  eobmit  to  you  the 
follaTint;  report  of  work  carried  on  bj  nw,  under  your  dir«etioiM,  for  tho  preservation 
of  the  Falls  of  Saint  Anthony, 

On  the  Uth  of  April  lant  I  received  yoar  orders  to  commence  and  carry  forward  th» 
Tork,  betFOu  Itut  veaaoD,  oF  cloaiu;;  up  the  Kor^B  thmugh  which  Che  water  broke  into 
the  tDunel,  at  the  foot  of  Nicollet  Island,  and  build  a  coffrr-dam  from  the  eaut  side  of 
Nicollet  Island,  to  Join  the  old  Saint  Anthony  Datn,  120  feet  eaat  of  where  the  coffer- 
dam was  joined  t«tlie  same  last  fall. 

This  dam,  4,10  feet  in  len^b,  I  completed  abont  the  middle  ol  May.  I  then  com- 
menced clearing  ont  the  d^brit  friMD  the  gorfre  at  the  place  I  had  left  tu  cross  with  my 
permanent  wall  of  masonry.  My  pnmp  worked  well,  and  kept  the  pit  clear,  and  every- 
thing worked  favorably  till  I  hail  reached  within  2  fiwt  of  the  bottom  of  tba  gorge, 
when  a  leak  eoniinenced  in  the  pit  that  I  was  excavating  for  my  wall.  It  came  tbroneh 
the  soft  stratnm  of  sand  near  the  bottom  of  the  gorge ;  the  water  coming  in  nTKler  tJie 
coffer-dam,  and  appeared  to  pass  tbrongh  among  the  loose  stone  in  the  b^  of  tbe  river, 
and  increased  to  snch  an  extent  as  to  prevent  nie  from  prosecuting  my  work  at  that 
place.  I  at  once  Slled  ap  the  place  1  had  opened,  and  eomtueiiced  Hlling  ont  on  the 
viith  eubankinent,  iucloaing  the  coffer-dam  around  the  head  of  the  gorge,  to  ckee  the 

The  water  appeared  to  be  so  diffosed,  passing  throngh  tbe  broken  stoite  forming  the 
bed  of  the  river  over  which  the  coffer-daui  and  embankment  were  built,  that  I  was  not 
able  to  determine  the  exact  place  where  the  water  came  under  the  dam. 

I  extended  the  embankment  on  the  outside  into  the  river  and  np  stream  tcota  60  to 
100  feet,  lapping  it  on  the  limestone  ledge  about  35  feet.  On  top  of  the  embankment 
I  piled  up  broken  stone  5  feet  high,  making  a  very  heavy  and,  it  seemed  to  me,  secure 
protection  against  any  forther  breaking  in  of  water  from  tlie  river. 

I  tbeii  commenced  clearing  tbe  debns  out  of  a  section  SO  feet  long  at  the  lower  end 
of  the  firat  break,  intending  to  go  down  to  tbe  boltotn  at  that  place  and  bnild  a  wall 
of  masourj  across  the  gorge,  and  puddle  up  a  suOicieut  distance  to  make  a  secnre 
dam,  then  go  back  and  commence  at  the  head  of  the  gorge  and  make  another  effort  to 
dear  it  ont  and  pot  in  my  wall  of  uiasoniy,  having  the  above  wall  for  protection  in 
cue  of  accident.  After  getting  this  place  cleared  ont  to  witbin  about  2  feet  of  the 
bottom,  the  water  broke  in,  coming  along  on  the  bottom  on  tbe  westerly  side  of  the 
goil^.  I  at  once  tried  tu  tind  the  place  where  the  leak  came  in  under  tbe  bead  of  the 
co^-dam,  and,  after  examining  tbe  bed  of  the  river  two  days,  I  found  a  place  abont 
SO  feet  outside  of  my  embankment  inclosing  the  coffer-dam.  The  nsual  depth  of 
*aKr  In  this  place  was  14  feet,  while,  for  a  space  of  abont  3  feet  across,  the  water  was 
to  ttet  deep.  I  at  once  ran  out  an  embankment  from  the  one  bnilt  previonsty,  and,  in 
(losing  over  this  deep  place,  the  leak  stopped,  so  that  there  was  much  less  wiiter  run- 
ning through  the  tunnel  than  at  any  previous  time.  It  appcEUa  tliat  this  leak  occurred 
by  the  water  coming  In  under  a  stratum  of  the  sandstone  nnder  the  eDibookmeut, 
thai  preventing  the  material  In  tbe  embankment  Irom  falling  in  to  chi^e  np  the 
place  through  which  the  water  passed. 

After  closing  np  tbe  leak,  as  above  stated,  I  commenced  clearing  away  that  part  of 
the  limber  coffer-dam  above  the  bead  of  tbe  ledge,  and  removed  the  earth  embankment 
immediately  above  it,  so  that  I  might  get  down  to  the  sandstone  under  which  tbe 
*ater  had  fonnd  its  way  into  niy  works.  I  clcAred  away  a  space  110  feet  oat  in  the 
nream  tioni  where  I  was  intending  to  pnt  in  my  permanent  wall  of  masonry,  still 
leaving  suBlcient  embankment  ontaide  for  a  good  substantial  coffer-dam.  After  clear- 
ing away  all  tbe  material  down  to  the  sandstone  that  had  formed  the  bed  of  tbe  river, 
and  removing  the  debrit  from  the  gorge  as  low  down  as  I  could  go  without  pumping 
oat  the  water,  which  was  standing  in  tbe  gorge  7  feet  deep,  1  then  determined  to  clear 
oat  a  section  of  the  gorge,  and  chamber  into  the  sandstone  on  either  side  to  where  it 
*as  solid.  On  the  np-ntream  side  of  this  place  which  I  cleared  out,  I  dredged  the 
kioM  material  out' of  the  gorge,  nud  excavateB  chanibers  in  the  sandstone  on  each  side 
down  to  the  water,  thon  bored  out  the  sand  with  aix-iucb  angers,  cutting  oat  tbe  inter- 
■ticra  with  a  large  chisel  made  for  that  purpose.  These  trenches  were  carried  down 
>o  the  hard  layer  of  sandstone  which  formed  the  bottom  of  the  gorge.  This  work  was 
very  slow  and  tedious.  I  opened  these  trenchea  10  inches  wide  and  50  feet  long.  I 
then  filled  them  up,  and  the  section  across  the  gorge,  connecting  them  with  a  concrete 
wall  to  the  surface  of  the  water,  making  the  concrete  part  of  my  wall  7  feet  high,  and 
then  bnilt  np  4  feet  of  stone  masonry  on  top  of  it,  bringing  the  wall  np  even  with 
the  top  of  the  tutndstone  on  the  sides  of  tbe  Fiorge,  leaving  a  gap  on  top  of  the  con- 
crete wall,  throngh  which  the  water  might  pass  that  I  had  cut  off,  which  hod  been 
ooming  In  through  the  sides  of  the  old  gorge. 

After  getting  the  wall  completed,  I  put  my  pump  in  the  gorge  below  this  lost  wall. 
Kid  drew  the  water  down  and  cleaned  out  the  debrit  and  sandstone  to  the  bottom  of 

underneath 
r  oot  to 


the  gorge;  this  sandstone  having  been  undermined  hy  the  water  passing  unde 
it,  uakUig  it  necessary  for  me  to  make  my  excavation  40  feet  wide  to  clear 
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where  the  sandstone  WM  solid.  I  then  flllnd  up  thii  section  with  claj  and  gravel- 
paddle,  harinfc  it  thorouKhly  tamped  down  ai  tne  filling  proKresiied.  After  gettiog 
tkis  cleiDed  ant  and  partly  tilled  up,  I  coinmeuoeil  cleariuK  out  tlie  gorge  at  the  place 
I  hnd  left  to  not  in  my  peruiani'iit  wall  of  niasoury  to  join  the  iralla  already  com- 
menced. I  had  sucoeaafiilly  cleared  out  the  d^brii  to  thet  bottom  of  the  gorge,  and 
GOmmenced  the  foundation  of  the  main  wall  OD  the  baril  stratum  which  forms  the  bot- 
tom of  it.  In  clearing  the  d^bri»  out  of  this  section  of  the  gorge,  I  foand  that  the 
•audstoue  on  the  northerly  side  of  the  gorge  had  been  uuderuiined,  so  thai,  it  becaotc 
necessary  to  clear  out  a  section  30  fuut  wide  in  onler  to  get  a  good  fouudation  for  my 
inain  wall.  I  olao  excavated  a  trench  in  the  sandstone  on  the  southerly  aide  of  the 
gorge,  BO  that  1  might  put  in  a  wing-wall  to  prevent  the  water  from  flnding  its  way 
around  the  end  of  my  main  walL  After  getting  in  about  UO  feet  I  stnick  a  small  cavity, 
through  which  the  water  had  evidently  paosed.  Xt  waa  nt  this  time  nearly  diy.  1 
continued  building  up  the  foundation  of  my  main  wall,  intending  to  get  that  as  high 
ae  the  ledge,  aud  then  extend  my  niug-wall  oat  acmsa  this  last  oHvity. 

At  this  time,  the  Itith  day  of  liepten)lrar,  a  new  dtreatn  of  water  stJirted  in  from  the 
river  through  this  last-fonnd  cavity,  diseharging  through  my  trench  which  I  had 
eicavat«(l  to  the  cavity  from  my  main  wall,  iliBchargiug  vat  over  the  foundation  that 
I  hod  already  laid  in  Uio  gorge,  which  at  this  time  was  5  feet  high.  This  stream  nai 
about  3|  feet  deep,  by  Q  feet  wide,  where  it  caiiis  ont  of  the  treric^h  I  had  excavated  for 
my  wing-waJL  I  found  that  this  leak  came  in  from  the  river  on  the  outside  of  tbe 
embankment  which  I  had  ext«uded  out  to  clove  the  leak  that  occurred  the  last  of 
June.  I  at  once  laid  my  track,  and  eomnieoeed  patting  in  gravel,  and  in  about  a  week 
aacceeded  in  Hhnttiug  out  the  water,  and  again  nwioied  my  regular  work  of  building 
op  my  main  wall  and  making  the  fill  above  it.  This  work  I  have  continuad,  and  no<r, 
thia  23d  day  of  November,  have  completed  the  main  wall  acroM  the  gorge,  and  have 
the  embunkment  above  it  well  protected  with  riprap,  and  Joined  eoffeivdam  to  wall  od 
tbe  southerly  side  of  the  gorge.  ' 

Tbe  foregoing  is  a  report  of  work  as  carried  on  at  tbe  head  of  the  original  break  into 
the  Nicollet  Island  tunnel.  In  oddltiuo  to  the  above,  I  have  carried  on  the  following 
work,  in  accordance  with  yonr  instroctions  when  you  were  here  last  July,  to  meet  Om 
uew  state  of  affairs  caused  by  the  break  into  the  tunnel,  which  uocurred  on  the  night 
of  the  3d  of  July.  The  uew  bi'i^ak  eommenoed  near  the  center  of  tbe  channel,  between 
Nicollet  Island  and  the  Saint  Anthony  i^ore  of  the  MisHissippi  River,  at  the  head  of 
the  ledge,  theuee  paaMUg  along  under  the  ledge,  in  the  bed  of'^  the  river,  entering  tbe 
old  tunnel  immediately  under  the  foot  of  Nicollet  Island,  at  about  the  same  point 
where  thct  fimt  break  entered  it.  I  at  once  got  my  men  together  and  built  a  dam  from 
the  head  of  Nicollet  Island  to  Boom  Island,  which  tumMl  all  of  tbe  water  into  the 
main  channel  of  the  river  on  the  westerly  side  of  Nicollet  Island,  leaving  tbe  Saint 
Anthony  mill-pond  dry,  and  revealing  the  break  under  the  ledge,  making  a  chatm 
about  IS  feet  wide  «id  about  1:^  feet  deep  from  tbe  ledge  to  the  debrit  in  the  bottom. 

Another  new  feature  In  the  case  is,  that  the  lower  end  of  the  old  tonael  became  so 
choked  up  that  the  water  forced  ita  way  out  into  the  river  on  the  westerly  side  of 
Hennepin  Inland,  coming  out  under  tbe  ledge  about  &0  feet  belnw  the  atmn.  Tbe  ont- 
let  is  about  the  same  width  as  the  inlet.  I  immediately  nutilled  jou  of  the  new  break, 
and  received  an  answer  that  you  would  be  in  Hiuneapotis  in  a  few  days.  Upon  yonr 
arrival,  a  few  days  later,  I  received  inatmctions  from  yon  to  surround  this  new  bretk 
with  a  substantial  timber  coffer-dam,  and  clear  nut  the  dSbrU  from,  and  put  a  bulkhead 
of  masonry  aerois,  the  head  of  the  gorge,  aud,  at  the  same  time,  to  clear  the  lUbrit  oat 
shove  the  biilkbead-wall  a  suflicient  distance  to  make  a  good  puddle-wall. 

By  the  31st  of  August  I  had  built  a  coffer-dam  around  the  break  high  enoagh  to 
kMp  ont  onliUBry  water,  and  in  good  condition  to  raise  high  enough  to  stand  agsioit 
a  freshet  if  it  should  come.  I  commenced  building  the  dam  on  the  easterly  side  of 
Nicollet  Island,  130  feet  above  tbe  head  of  the  Irdge  in  the  be<l  of  the  river,  extending 
it  out  into  tbe  river  at  nearly  right  angles  to  the  shore-line  of  the  island  190  feet,theD 
turned  nearly  a  right  angle,  running  do4n  stream  145  feet  to  the  head  of  tbe  ledge, 
then  extending  on  top  of  the  ledge  150  feet  in  nearly  the  same  line  as  the  last,  tbes 
extending  it  270  feet  and  Joined  on  to  the  northeasterly  corner  of  tlie  daiu  built  laat 
■prJQg  fmiu  Nicollet  Island  to  the  old  Saint  Anthony  dam,  making  a  total  of  7^  b»t 
of  ooner-dHDi  biiiit  on  account  of  this  last  break  in  the  Saint  Anthony  mill-pond.  I 
had  also  cleared  out  the  east  side  of  the  bed  of  the  river,  from  tbe  Saint  Anthony  shore 
to  the  coffer-dam  and  tbe  apace  covered  by  tbe  coffer-dam,  extending  it  from  the  ledge 
upstream  ItiO  feet,  aud  had  given  it  a  good  bed  of  puddle,  well  paved  and  nprappea 
np  even  with  tbe  top  of  the  limeelone  ledge.  I  also  cleared  out  tbe  dtbrit  from  the 
vpper  end  of  tbe  gorge,  aud  BO  up,  including  most  of  the  space  tocloeeil  b][  tbe  ooffer- 
dam  above  the  bead  of  the  ledge,  and  hod  built  a  wall  across  the  head  of  the  gorge, 
and  extended  wing-walls  out  into  the  sandstone  from  the  main  wall  easterly  W>  fee' 
and  westerly  toward  Nicollet  Island  U4  feet,  and  bad  sloped  out  the  sandstone  at  tbe 
head  of  the  gorge  above  the  wall,  and  filled  up  with  pnddle  9  feet  deep,  so  that  II  *•■ 
nearly  level  with  the  average  of  the  sandatoue  In  (be  bed  of  the  river  above,  makins 
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it  mdj  for  tbe  Isat  ooat  of  paddle,  pAving,  nnd  riprap.  Tha  kroooDt  of  moaej  ex- 
pended ou  ac«uuDt  of  the  aliove-deacribed  wurk  tod  (15,000. 

Oa  tbclait  day  of  August  the  citizena'  ooiumittee  were  orKanlEed  ami  t«ad;  to  goto 
vork;  and  I  turned  ever  thn  work  in  tbe  Saint  Authony  mitl-pond  to  them,  id  theoon- 
(lilion  ui  above  described,  »ud  gftTO  mj  entire  atteiitiou  to  cloainfl  np  purniaDentlf  tbe 
head  uf  the  |[orge  on  the  meaterl;  aide  of  illioollet  iHlaod,  as  deiorilwd  in  the  finit  part 
of  ihii  report. 

When  f  on  were  here  in  JdIj  liut,  and  had  observed  the  difflcnitiea  that  attended  oar 
vork,  on  acconnt  of  the  leak»  into  our  excavations  that  were  being  made  for  the  ^r- 
pose  of  clearing  the  itbrit  ont  uf  tbe  gorge  to  receive  the  pennaneut  walls  and  filling, 
jou  directed  me  to  make  a  careful  survey  of  the  bed  of  the  river  to  aaoertaln  the  loca- 
lioD  of  boles  in  the  bed  of  tbe  river  thrunfrh  which  the  water  might  come  under  the 
B|^r  Btratnm  of  aaudstoDH ;  also  to  extend  my  survey's  np  stream  far  eooiigb  to  aecer- 
laia  if  there  was  any  hard  foiitidation  in  the  river  above,  where  it  would  be  ieaaible 
lohnild  a  dam  in  ease  tbe  falle  nhouUI  go  ont. 

I  extended  niy  surveys  itp  as  far  as  the  north  line  of  section  3,  township  S9,  rBDge24, 
wnt  of  the  fourth  principal  meridiau,  AJfT  nileg  from  tbe  Falls  of  Saiut  Antliony,  and 
uade  eiumiiiationg  eight  luiles  further  up  stream  to  Coon  Rapids. 

I  also  made  borio)^  in  the  uindstone  to  ascertain  Uie  d^tb  and  eharaoter  of  tbe 
MmUlone  formation. 

1  have  noted  the  reenlt  of  mv  Bonndingt  and  borings  on  the  accompanying  map*.  It 
will  he  seen  that  nest  below  the  limeatoue  ledge  there  is  a  stratum  of  clay  and  shale  2 
feet  thick.  This  stratum  la  linpervions  to  water.  Kext  below  the  clay  there  is  about 
4  feet  of  aaudatone  that  is  quite  hard,  from  the  inflltration  of  alumina  and  carbonata 
of  lime  from  the  stratum  above.  Then  there  is  abont  8  feet  of  sandstone  marked  with 
oxide  of  iron.  The  next  6  feet  below  is  white  sandstone,  mode  np  of  thin  layers  and 
Dot  bomt^teoeouft.  Between  this  and  the  next  etratnm  (which  is  qnite  hard)  there  ia  a 
tbiu  seam  of  very  soft  sand,  with  scarce  any  atUieeioD  of  its  ^rticles.  The  next  6  feet 
is  hard,  and  withstands  the  washing  of  water  or  atmospheric  changes  when  exposed. 
This  is  the  hardest  stratum  of  any  that  we  find,  a«  fiir  as  I  bave  been  able  to  olwerve. 
Tbe  top  of  it  is  14  feet  Iwlow  thu  bottom  of  the  limestone  ledge.  Next  under  this  an 
t»o  layers  of  Si  feet  each  of  medium  hurdiiesB,  with  a  soft,  thin  layer  underlying  tham. 
fielow  this  the  sandsUine  appt'sre  to  have  been  deposited  in  a  more  homogeneous  mas* 
than  that  above,  and  with  few  welt-marked  and  continaous  horizontal  aeams.  Thla 
list  division  of  the  sandstone  is  about  49  feet  thick.  Next  below  we  flod  a  stratnm  ao 
hard  as  to  require  drilling  to  penetrate  it.  This  is  cemented  with  alumina  and  iron, 
ud  it  abont  S  feet  thick.  This  rests  upon  a  stratnm  of  bine  claj  3  feet  thick.  Under- 
lyiug  Ibis  I  Sod  coane-Krained,  friable,  white  sandstone,  tn  feet  thick ;  then  10  feet  of 
tand  and  vlay,  very  hara ;  theu  4  feet  of  soft,  yellowish  sandstone ;  then  I  struck  bard, 
Unish  sandstone,  which  appears  to  have  been  cemented  with  clay  and  iron.  It  waa 
very  hard  drUling,  so  much  so  that,  after  drilling  abont  10  feet,  I  gave  it  np.  This  last 
drilling  was  148  feet  below  the  bottom  of  the  limestone  ledge,  and  appears  to  be  the 
lut  of  the  soft  sandstone  formation.  As  the  cementing  material  appears  to  he  similar 
talbat  found  iu  the  Potsdam  sandntone,  I  think  this  hard  stratum  extends  down  to  the 
dd  red  sandstone. 

I  niide  a  boring  at  tbe  clay-bed  one  and  a  half  miles  above  our  works  at  the  bead  of 
tbe  [edge.  This  boring  extended  down  34  feet  lower  than  the  bed  of  the  river  at  that 
place,  which  would  be  about  HO  feet  below  the  bottom  of  the  ledge  if  tt  was  in  place 
tbeie.  I  did  not  flud  any  saudetouo  in  place,  but  found  drift-sand  and  clay.  'Dte  bot- 
tem  of  tbe  hole  was  in  a  layer  of  sand  so  soft  that  it  would  Qll  np  tbe  boring  ao  tbat  I 
coDld  not  go  deeper  without  tubing  the  hole. 

I  found  the  sandstone  in  placie,  back  some  distance  from  the  river,  on  both  aide& 
This  last  boring  shows  Chat  the  sandstone  in  the  bed  of  the  river  has  been  washed  out 
at  some  farmer  time,  and  its  plaoo  now  filled  with  drift-sand  and  clay.  This  waebini; 
eat  appears  to  extend  down  to  within  about  one  and  a  half  miles  of  the  fall*. 

The  dip  of  the  ledge,  from  the  saspensiou -bridge  up  as  far  as  my  surveys  extended, 
appears  to  be  about  15  feet  to  the  mile,  the  dip,  or  inclination,  being  down  stream  and 
uiichtly  to  tbe  westward. 

Estimating  tbe  top  of  this  hard  layer  to  be  86  feet  below  the  bottom  of  the  lime- 
■tone  ledge,  tbe  dip,  ur  inclination,  would  briug  it  to  the  surface  of  the  water  about 
Sve  and  tbreo'funrtbs  milee  above  the  suspension -bridge.  As  this  stfatnm  is  thin,  and 
has  a  very  soft,  friable  stratum  of  sandstone  below  it  ^  feet  thick,  it  would  not  make 
a  very  reliable  foundation. 

If  this  dip  continues  up  stream  at  tbe  same  rate  as  above,  we  should  find  the  next 
bard  layer  at  a  point  about  niue  and  one-fourth  miles  above  the  snspensiou-bridge, 
which  wonid  be  tbe  first  place  where  we  would  be  likely  to  find  a  reliable  stratnmln 
the  bed  of  the  river  above,  and  to  which  place  the  rapids  would  no  doubt  extend  if 
the  falls  should  go  out. 

1  extended  my  examinations  to  this  place,  and  the  general  appeaianoe  of  the  river 
and  rapida  tonda  to  oorroborate  the  correotncos  of  the  above  theory. 

,,_,  ,,.;,Goo^^k' 
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Oar  BorreyB,  and  the  experieuoe  that  we  have  had  ia  catrying  on  our  work  darioK 
the  past  aeasoD,  show  oonoliisively  that  we  have  a  vetj  difficult  task  to  preserve  the 
PallB  of  Saiut  Authony,  aud  that  it  will  reqaire  a  much  larger  expenditure  than  at 
first  COD  tern  plated,  to  make  them  secure  against  wearJDg  away  or  undermininfi  by  the 
wat«r  gBtting  undet  the  ledge  and  washing  out  the  sandstone  and  letting  down  "" 
ledge.  This  last  difflculty  seems  to  l>«  the  most  formidable  one  presented  at  this  ti 
and  the  one  re<|niring  immediate  attention. 


e  re<|niring  ii 

It  will  he  seen  by  the  acoompauying  map  tliat  the  action  of  the  water  has  formed 
<  deep  cavities  in  tl<e  bed  of  the  river  above  the  bead  of  the  ledge,  and  that  they  have 
worn  down  to,  and,  in  some  cases  below,  the  soft  seam  that  we  find  14  feet  below  the 
bottom  of  the  limestone  ledge  ;  and  onr  experience  this  seanon  has  proved  conclusively 
that  the  water  has  found  its  way  throngb  this  soft  seam  into  our  works  wherever  we 
have  excavated  down  to  it  in  clearing  oot  the  dibrii  to  put  in  onr  permanent  works  to 
close  np  the  tunnel. 

The  clearing  away  the  head  of  the  goi^a  and  tracing  it  ont  into  the  bed  of  the  river 
shows  tliat  the  finit  break  intA  the  ttinnel  was  caused  by  the  water  finding  its  way 
into  this  soft  seam  in  a  cavity  in  the  bed  of  the  river,  and  following  along  the  seam 
which  was  cut  off  by  the  excavation  of  the  tunnel,  the  bottom  of  which  was  on  the 
hald  stratum  immediately  below  this  soft  seam,  the  water  percolating  through  mod- 
erately at  Urst,  and  then  Increasing  rapidly  as  soon  as  it  had  displaced  sand  enough 
to  have  a  clear  channel  through  from  tlie  bed  of  the  river  to  the  tunnel. 

It  wus  (bi«  same  layer  through  which  the  water  came  into  onr  excavation  when  the 
leaks  occurred,  spoken  of  in  the  first  part  of  this  report.  After  finding  ont  that  tbe 
leaks  came  in  under  these  upper  strata,  I  had  determined  to  clear  out  a  trench  at  the 
head  of  the  gorge  down  (o  this  hard  layer,  with  the  water  standing  in  the  gorge  to  the 
depth  of  7  or  8  feet,  and  put  in  a  concivte  wall  as  an  experiment,  to  see  if  the  water 
could  be  closed  buok  in  this  way,  while  I  pumped  out  and  made  the  excavation  for  the 
foundation  to  the  main  wall,  across  the  gorge,  which  I  did,  and  found  thia  mode  of 
closing  up  this  leaky  seam  worked  successfully. 

In  the  gorge,  where  the  water  flowed  through  into  the  tunnel  in  a  large  volume  and 
nnobstriicted  for  several  days  in  successiou,  there  was  very  little  wear  in  this  hard 
stratum  which  formed  the  bed  of  the  gorge  and  tunnel.  This  fact,  together  with  tbe 
•npearauce  of  this  hard  stratum  in  the  bluffs  below  the  falls,  where  it  is  exposed  to 
the  action  of  the  frost  and  atmosphere,  shows  that  it  is  the  hardest  and  most  reliable 
stratum  for  a  foundation  that  we  have  near  the  top  of  the  sandstone  formation. 

It  seems  to  me  that  the  most  feasible  way  to  prevent  further  leaks  into  the  tunnel 
and  to  guard  aeainst  the  water  liudtDg  its  way  under  the  led^e  and  copiiug  out  at  the 
brink  of  the  tails,  thereby  rendering  the  destruction  of  the  tails  certain,  would  be  to 
commence  a  wall  at  the  southerly  siils  of  tlie  main  wall  that  I  have  Luilt  across  the 

!;orge,  and  carry  it  across  the  entire  width  of  the  river  near  the  head  of  the  limestone 
edge,  commencing  the  fonudation  on  this  hard  stratum  14  feet  below  the  bottom  of 
the  limestone  ledge,  bringing  it  up  oven  with  the  top  of  the  ledge,  and  joining  it  on  to 
the  same.  I  would  break  otl  (be  ragged  edge  of  the  ledge,  and  quarry  it  off  dovn  to 
where  it  was  from  2  to  3  ieet  thick,  and  then  excavate  my  trench  and  put  in  m;  wall. 

It  might  bo  thought  best,  and  it  would  probably  be  practicable,  to  sink  this  trench 
and  extend  the  wall  down  deeper  into  the  sandstone,  so  that  the  bottom  of  the  ivall 
i^onld  be  lower  down  than  the  cavities  in  tlie  bed  of  the  river  above. 

In  places  where  the  sandstone  above  the  wall  had  been  nndermiued  and  washed  ont 
and  made  porous  by  the  action  of  the  water,  I  would  take  it  out  from  50  to  100  fret 
aliove  the  wall,  and  fill  this  excavaticm  with  a  good  clay  and  gravel  puddle,  having  it 
well  paved  and  riprappod,  to  protEcC  it  from  being  again  washed  out  by  the  action  of 
strong  CLirreuts  in  the  river  at  times  of  high  water.  I  would  build  a  colfer-dam  oat 
into  tlie  rivnr,  about  400  feet  above  thn  head  of  the  ledge,  where  it  would  cut  off  the 
cavities  in  the  bed  of  the  river  that  have  worn  down  into  and  below  this  soft,  leaky 
stratum,  carrying  it  ont  near  the  middle  of  the  river,  and  turning  aud  running  dova 
etreom  and  join  on  to  tbo  head  of  tlie  mill-conipnnies'  dams,  (hns  cloeing  the  water  oat 
of  the  river-bod  half  the  width  of  the  river  and  400  feot  up  stream,  Kiving  a  good  opjmr- 
tnnity  to  fill  up  the  bed  of  the  river  with  pnildle,  paving,  und  riprap  asnftlcient  Uistanio 
above  the  head  of  the  ledge  to  prevent  the  water  frum  ever  wearing  down  cavities  in 
its  bed,  so  OS  to  get  under  the  proposed  wall  at  the  head  of  the  ledge. 

This  wail  I  wonid  extend  into  the  banks  of  the  river  sufficiently  for  to  prevent  th» 
water  from  finding  its  way  around  the  ends,  and  protect  the  ends  with  wiug-walU  io 
the  manner  which  would  soem  the  moat  likely  to  accomplish  the  desired  object. 

The  above-deeeribed  work  I  estimate  will  cost  |iiO0,OO0. 

Onr  surveys  have  also  pointed  out  to  ns  the  cause  of  tho  wearing  out  of  some  of  the 
deep  cavities  in  the  bed  of  the  river,  and  pemiittiDg  the  water  to  como  in  direct  con- 
tact with  the  soft,  leaky  seam. 

The  broken  lines  on  the  aocompanyiiig  map  will  show  the  location  of  the  large  p'ff 
whieb  formerly  stood  at  the  head  of  the  ledge,  where  tho  wing-dams  united  near  the 
center  of  the  river.    Immediately  above  the  pier  there  are  two  deep  cavities  wo")  "' 
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the  uiditoDe,  kdA  there  is  no  doDlit  bnC  -what  this  wearing  onl  was  canfied  by  a  heavy 
jnm  of  logs  foriiiiu);oa  this  pier  irnU  estemling  up  Btreani,  over  the  site  of  then- cavities, 
the  log!  obstrnctiriK  the  current  of  water,  turniug  it  uDiIerncuth  thelngn  hdiI  impingiux 
aRlTou|!GnrreDt  of  water  direotly  ngaiiist  the  sandstone  in  thebcdoftha  river,  and 
thnsncavUinglhete  deep  cBvaties.  No  doabt  bat  what  the  other  cavities  in  the  bed 
of  the  river  were  prodiiceii  hy  the  same  canse. 

The  pier,  raarkefl  in  tile  accompany  iiig  luap  in  the  up-slream  side  of  my  embankment, 
no  doubt  caused  the  excavation  of  the  cavity  from  wliicli  the  origioni  lireach  iuto  the 
tuDoel  fonud  its  nay.  The  large  cavity  in  the  bed  of  the  utream  nearest  the  easterly 
•bare  of  tbe  river  was  fennerry  the  site  of  a  large  booin-pivr,  which  held  a  Jam  of 
]og»  uDlil  it  formed  a  cavity  which  undermined  the  pier  and  let  it  tilt  into  tbe  cavity, 
diacluimng  llie  liatlast  and  allowing  tlie  hnlk  of  the  pier  to  Uoat  away. 

I  Ihiiik  the  mill  companies  should  Iw  reqnired  to  remove  all  of  thfse  piet«  flrom  tbe 
bedof  the  river  alravu  tbe  bead  of  the  ledge  as  far  upas  the  suspension-bridge,  and  the 
bed  of  tbe  river  should  t>e  riprapped  around  those  piers  above  the  snapension-bridge, 
so  M  to  prevent  auy  further  fonniug  iif  cavaties  around  them. 

Id  njy  n.'iHirt  to  General  Warren,  diiteil  Decent l>er  7,  ISfiil,  1  gave  a  description  of  the 
limpstone  lorniution  at  the  Falls  of  Suiiit  Anthony,  and  the  causes  that  were  operating 
lo  defltroy  it,  and  description  and  estimates  of  works  necessary  for  its  preservation. 
AIm  report  and  estimates  for  lockage  co  continne  navigation  past  the  falls,  with  de- 
Kription  of  the  ownership  of  pronerty  adjacent  to  the  falls,  to  which  1  wniilil  respect- 
fnllyrefer,  as  the  foregoing  issupplenii-ntary  to  it.  It  may  bo  found  iu  House  Executive 
Docnnent  IIH,  Forly.tlrBt  Congress,  wcond  session. 

I  am,  colonel,  very  retpectflillv,  your  olMMlient  servant, 

FRANKLIN  COOK, 
Engiuetr  in  local  charge  of  >cork/or  Preierration 

t^ Falls  (tf  Saint  JiilAony. 

Colonel  Jomi  N.  MACOirn, 

ColoittI  of  Eaginixn,  U.  S.  A.,  Eitginttr  in  charge  of  >arceg» 

tad  imjironement*  of  the  Upper  2/ iuiuijijri  River. 

H  13. 
PRESERVATION  OF  THE  FALLS  OF  SAINT  ANTHONY. 
Proceedings  of  the  board  of  engineers  convened  in  pursuance  of  the  follow- 
ing order,  viz  : 

[SpcclUordeniKo.ai.l 

HEAINJUARTEna  CORPfl  OF  Ekoinrrrs. 

liathiiigtOH,  1).  C,  Julji  31,  IHTS. 

;o  consist  of  Colonel  .1.  N.  Macomb, 
,      .  1,  Major  O.M.Poe,  Major  U.C.  Houston, 

senible  at  Minneapolis,  Minnesota,  on  tbe  10th  August  next,  or  as  soon  thereafter 
■»  [mtcticable,  for  the  pnrpofls  of  considerini;  and  rejKirtiiig  npoil  tlie  whole  subject  of 
(he  preaervation  of  the  Fidlsof  Saint  Anthony        "    " "  '  "       -■ 

for,  an  will  be  mora  particularly  stated  in  ins 
Engineers. 
By  caminand  of  Brigadier-General  Humphreys. 

JOHN  G.  PARKE, 
Major  of  Eagiiiem, 

The  board  met  at  9  a.  m.  od  tbe  10th  of  An^iat,  nil  t>he  members  being 
present.  The  day  was  pnssed  in  iiinking  a  personal  examination  of  tbe 
falls  and  the  worlis  executed  for  ilieir  preservation.  In  the  evening  a 
large  Dnml>er  of  citizens  called  npon  the  board  at  the  Nicollet  House, 
and  presented  their  views  as  to  the  proper  method  of  securing  the  falls 
from  farther  injury. 

Upon  the  I2th  the  board  met  at  9  a.  m.,  and,  after  consultation, 
agreed  upon  the  following 

BEPORT. 

The  Falls  of  Saint  Anthony  are  caused  by  the  damming  up  of  the 
waters  of  the  Mississippi  by  a  natural  barrier,  consisting  of  a  layer  of 
limestone-rock,  which  is  11  feet  thick  at  the  crest  of  tbe  falls  and  3  feet 
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thick  at  its  upper  end,  abont  1,000  feet  above  the  crest,  overlying  a  mass 
of  sand-rock  about  I(X>  feet  in  thickness.  Tbe  total  fall  is  GO  feet  1*116 
river  paswa  ovet  tbe  ledge  in  two  channels,  separatetl  bj  HeDoepin 
Island.  It  is  apparent  tbat  the  crest  of  the  falls  has  been  continoally 
receding,  and  the  record  shows  that  the  crest  near  the  middle  of  tbe 
river  is  I'rom  300  to  600  feet  above  its  location  in  1857. 

The  cause  of  this  is  found  iu  the  action  of  the  wftt«r  in  nndermining 
tlie  sand-rock  which  sustains  tbe  limestone- rock,  so  that  the  latter, 
becoming  unsupported,  breaks  off  by  its  own  weight.  Unless  this  action 
is  arrested  by  artificial  protection,  the  falls  will  continue  to  recede  until 
the  limestone-ledge  entirely  disapi>eafa,  after  which,  the  bed  of  the  river 
being  soft  rock,  the  falls  will  be  destroyed  and  the  bed  of  the  river 
worn  down  until  the  velocity  is  so  reduced  as  not  to  wear  away  the  sand- 
rock. 

The  water-power  caused  by  the  falla  has  l>een  utilized  by  dams, 
canals,  and  works,  the  position  of  which  are  shown  upon  the  accom- 
panying map.  These  works  have  been  so  located  as  to  increase  tbe 
destructive  action  above  referred  to,  by  unuecessivrily  contracting  tbe 
water-way  by  which  the  waste  water  passing  over  the  fiills  west  of  tbe 
island  ia  made  to  converge  upon  tbe  bed  of  the  river  across  a  apace  bat 
200  feet  in  width. 

In  addition  to  the  causes  of  destruction  just  mentioned,  the  falls  are 
threatened  with  danger  by  the  passage  of  wat«r  under  the  limestone 
ledge  from  above,  by  which  the  sott  sand-rock  is  worn  away  so  as  to 
allow  the  limestone-rock  to  cave  in.  This  danger  was  developed  by  the 
opening  of  a  tunnel  from  the  foot  of  the  falls  at  Hennepin  Island,  up  to 
and  mider  Nicollet  Island.  The  water  of  the  river  found  its  way  through 
the  soft  strata  of  sand-rock,  under  the  limestone,  to  such  an  extent  as  to 
wash  out  large  quantities  of  tlie  soft  rock  and  allow  tbe  lime-rock  over- 
head to  cave  in.  Unless  this  flow  had  been  checked  it  would  doubtless 
have  soon  resulted  in  the  destruction  of  the  falls. 

Prom  this  statement  it  appears  that  two  things  are  necessary  for  the 
preservation  of  I  be  ftills:  first,  to  prevent  the  wearing  away  of  the  sand- 
stone at  the  foot  of  the  falls ;  second,  the  permanent  stoppage  of  the 
current  from  above  the  falls  tbreugb  the  soft  sand-rock  under  the  lime- 
stouH  ledge. 

The  works  already  executed  for  this  purpose  are  a  timber-apron  at 
the  foot  of  the  falls;  partially  coinp]ete<l,  and  the  construction  of  a  cof- 
fer-dam and  masonry  wall  around  the  gorge  caused  by  tbe  water  find- 
ing its  way  into  the  tunnel.  These  works  are  fully  described  in  the 
report  of  Colonel  Macomb,  to  be  found  in  Senate  Ex.  Doc  So.  oO,  Forty- 
second' Congress,  second  session. 

In  addition  to  the  above-mentioned  works  an  effort  is  being  made  by 
the  citizens  to  line^be  tunnel  and  till  up  tbe  gorge  at  its  head.  This 
plan  is  described  in  tbe  accompanying  communicatiou,  marked  X. 

In  the  opinion  of  this  board  the  plan  proposed  for  tha  preservation  of 
the  falls  by  Colonel  Macomb,  iu  his  rei)ort  to  be  fonnd  in  the  executive 
document  just  referred  to,  is  the  correct  one,  but  it  involves  a  cost  fiw  in 
excess  of  tbe  funds  now  available.  The  large  interests  involve<l  in  the 
preservation  of  the  water-power  demand  that  the  works  for  tbe  purpose 
of  stopping  the  How  of  water  in  the  tunnel  should  be  of  such  a  chaiHCter 
as  to  be  rapidly  executed,  and  be  of  sufBcieut  stability  to  resist  the 
action  of  probable  freshets. 

Having  accomplished  this,  the  works  for  the  permanent  pieservatioo 
of  the  falls  can  be  executed  without  interfering  with  the  water-power 
or  being  constantly  exi>osed  to  disaster  tbteatening  the  integrity  of  the 
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foils.  Tbis  permanent  improvement  shoald  not  be  commenced  witboat 
an  at-ailable  sum  of  1200,000. 

The  board  is  lUso  of  the  opinion  tbat  the  npron  at  the  foot  of  the  falls, 
wben  completed,  will  prevent  the  undermiiiiog  of  the  rock  and  iiijiiry  to 
tbe  &ll8  on  that  side,  bat  deema  it  important  that  such  modification  of 
the  dattiB  and  other  works  be  made  as  will  restore  the  water-way  to  its 
nataral  width. 

The  board  wonld  therefore  recommend  that  the  present  appropriation 
be  expended  in  strengthening,  as  far  ae  necessary,  the  coffer-dams 
already  built  around  the  gorge,  including  tbe  work  done  since  July  1, 
1S72,  BO  as  to  secure  them  against  freshets,  and  in  continning  the  lining 
of  tbe  tnunel  oa  the  plan  already  adopted.  It  is  believed  that  the 
imnieiiiate  danger  will  be  thus  avoided.  While  this  work  is  in  progress 
a  Ihorongh  study  should  be  made  of  tbe  details  of  the  plan  for  the  per- 
maaent  jireservation  of  the  falls. 

Tbe  board  would  recommend  that  the  sum  of  $37,500  of  the  present 
appropriation  be  applied  in  accordance  with  the  petition  of  the  citizens 
of  Miuneaimlis  addressed  to  ColonelJ.  N.  Macomb,  dated  July  ll,187:i, 
and  as  that  petition  asks  that  the  money  be  ex|>ended  under  the  direc- 
tion of  Mr.  J.  T.  Stevens,  engineer  of  the  union  committee,  the  board 
reoouimends  that,  if  cousist«nt  with  the  law,  the  said  Stevens  be  called 
upon  to  give  bonds  for  the  faithful  disborBement  of  tbe  funds. 

The  boHrd  would  further  recommend  that  the  balance  of  the  appro- 
priation be  expended  under  the  direction  of  the  engineer  ofllver  in 
charge  of  tbe  works  constructed  by  the  United  States,  in  maintaining 
and  strengthening  them,  as  far  as  is  found  necessary.  The  board  are 
led  to  these  recommendations  because  the  sum  appropriated  is  too 
Hnall  to  apply  with  advantage  on  the  plan  recommended  by  Colonel 
Macomb.  They  deem  it  advisable  to  t«st  the  method  of  lining  and 
plaggiug  the  tunnel  on  the  plan  adopted  by  citizens  of  Minneapolis, 
npmi  which  a  large  sum  has  been  ex[tended,  esiH'ciully  as  tbe  board  is 
infonae^l  that,  in  case  the  Government  funds  are  thus  applied,  tbe  addi- 
tional funds  required  to  complete  their  plan  will  be  furnished  by  the 
city  of  Minueapulis. 

In  conclusion  the  boanl  cannot  too  strongly  condemn  .the  practice, 
vhich  prevails  so  commonly  tbronp;hout  the  country,  and  of  which  the 
locality  now  under  considenttion  atfords  a  manifest  instance,  of  erecting 
structures  in  and  across  the  natural  water-wuy  of  navigable  streams  by 
tbe  authority  of  State  or  States,  or  municipalities,  and  sometimes  even 
vithont  any  authority  whatever,  and  in  all  cases  without  any  authority 
from  Congress. 

Tbe  board  therefore  recommends  that  the  attention  of  Congress  be 
invited  to  this  matter,  with  a  view  to  suoh  legislation  as  will  cause  these 
objectionable  stractures  to  be  removed  or  altered,  and  to  prevent  their 
erection  in  future. 
BeBpeotfuliy  submitted. 

J.  N.  MACOMB, 
Cototul  of  Engineers,  United  Statet  Army. 
J.  D.  KUBTZ, 
Iiieiitetiant-Colojtel  of  Engineera. 
a  WEITZEL, 

Mayor  of  Engineers. 
O.  M.  POB, 

Mi0or  of  Engineert, 
D.  C.  HOUSTON, 
Major  of  Engineera, 

oogle 
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H   14. 

PKESEKVATION  OF  THE  FALL8  OF  SAINT  AHTHONT. 

To  Colonel  J,  N.  Macomb,  JAeutewint-Golonel  J.  D.  Kurtz,  Major  Q. 
WeiUel,  Major  0.  M.  Poc,  and  Major  D.  C.  Houston,  United  States 

Army,  board  of  Ooceniment  engineers,  on  the  preservation  of  the  Falls 

of  ^nt  Anthoitg : 

The  undersigned,  of  tfae  "  Board  of  oonstraction  for  the  preserva- 
tion of  the  Falls  of  Saint  Anthou,v,"  and  of  the  "  Union  Committee  "  of 
citizens  for  the  same  purpose,  and  in  behalf  of  the  citizens  of  the  city 
of  Miniieai>oli!i,  respectfully  submit  that  each  of  the  above-named  boards 
have  had  iu  charge  portions  of  the  work  undertaken  by  the  cities  of 
Minneapolis  and  Saiut  Anthony,  and  tbe  Saint  Anthony  Water-poirer 
Company,  and  the  Miniieapolia  Mill  Company,  for  tfae  preseiTatiou  of 
the  falls. 

That  tbe  "  board  of  construction  "  was  anthorized  to  eonstmct  an 
apron  of  timber  and  rock  at  the  falls,  to  conduct  the  wat«r  from  tbe 
brink  of  the  same,  and  protect  the  soft  saud-rock  which  underlies  tlie 
lime-rock,  from  being  worn  away  by  the  iinder-tow  of  water,  and  have 
ex^iended  in  the  construction  of  this  apron  abont  $  140,000,  appropriated 
by  said  cities  and  water-power  compHuies,  with  a  small  amount  from  a 
late  Government  appropriation,  and  have  so  far  completed  the  work  as 
to  have  arrested  the  recession  of  the  falls.  They  have  in  band  funds 
sufficient  to  place  tbe  structure  beyond  immediate  danger.  It  is  esti- 
mated that  a  further  expenditure  of  $6o,000  will  complete  this  struc- 
ture. 

The  "  Union  Committee  "  bave  bad  in  charge  the  arrestingof  injury  to 
the  falls,  occasioned  by  the  breaking  of  the  river  into  a  tunnel  excavated 
from  below  tbe  falls  upward  underneath  Hennepin  Island,  and  extend- 
ing to  the  lower  end  of  Nicollet  Island.  This  committee  have  ex]>ended 
about  $95,000  in  tbe  prosecution  of  their  work,  which  was  also  provided 
by  tbe  city  of  Miimeapulis  and  private  citizens. 

Tbe  expenditure  has  been  made  under  tbe  direction  and  pursaant  to 
the  plan  of  J.  T.  Stevens,  an  engineer  of  said  committee,  and  in  obedi- 
ence tu  the  pressing  demand  for  the  protection  of  the  tunnel  against 
further  damage  from  freshets,  regarding  tkat  the  point  of  greatest  im- 
mediate danger,  and  iu  view  of  the  fact  that  the  Government  appropri- 
ation was  iiiaufiicient  to  go  on  with  tbe  work  in  progress  at  the  bead  of 
the  ledge,  and  at  the  same  time  effectually  close  up  the  tunnel.  Aft(<r 
a  tbormigb  examination  of  tbe  work  to  be  done  it  was  concluded  that 
the  only  way  to  do  any  work  that  would  be  dnrnble,  and  render  immedi- 
ate protection,  was  to  plug  the  tunnel,  as  all  work  at  the  head  of  the 
break  demonstrated  that  it  was  impossible  to  hold  the  head  of  water  in 
tbe  sandstone  without  a  base  of  several  hundred  feet. 

The  mode  of  doing  this  work  was  as  follows :  First,  all  d4bris  and 
loose  rock  were  excavated  and  removed  from  the  tunnel,  and  the  sides 
then  cut  perpendicblar  iu  the  solid  sand-rock  and  the  bottom  level, 
commencing  at  the  lower  end.  The  bottom  of  the  tunnel  was  then 
covered  with  grunt,  composed  of  broken  rock  and  the  best  water-cement, 
as  tbe  work  advanced,  on  and  in  which  sills  of  10  by  12  inch  timber 
were  laid,  and  on  the  sides  posts  of  the  same  size  timber  were  erected 
on  the  ends  of  the  sills  reaching  and  wedged  to  the  lime-rock  above, 
with  supports  across  the  tunnel,  at  tbe  middle  and  top,  to  withstand 
pressure  from  without,  and  distant  from  tbe  sand-rock  from  12  to  30 
inches.    Outside  of  these  posts  4-incb  plank  were  carried  up  from  the 
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bottom,  aod  tlie  space  to  the  saad-rock  filled  with  8  to  10  iuches  in  depth 
of  atone  and  then  run  fall  of  soft  cement,  so  proceeding  to  the  top,  fin- 
i:«biDfr  the  npper  layers  with  brick,  the  grouting  ander  the  bottom  of  the 
sills  lilletl  between  them  to  their  tops,  and  the  whole  floor  was  covered 
uitli  4-iDch  plfiuk,  aud  timber  plitced  ovSr  these  plank,  gained  into  the 
{wtitfi.  to  resist  anynpward  pressnre  from  beneath. 

To  secure  perfect  faces  of  sand-roclt  the  width  of  the  tunnel  varied 
jn'catl.v,  beingr  from  10  to  90  feet,  while  its  height  was  very  constant, 
being  about  16  feet.  Whenever  more  tlian  20  feet  wide,  walla  were  con- 
structed of  heavy  masonry  to  support  the  limestone  overhead. 

This  plan  was  adopted  for  the  reasons  that  it  cost  mocb  less  than  a 
solid  plug ;  conld  be  put  in  in  very  much  less  time,  and  when  in  was 
available  and,  in  fact,  indispensable  for  drainage  for  the  leakage  while 
the  Government  work  was  in  progress,  and  also  to  protect  it  from  any 
tljtinage  £rom  sprin^rs,  as  in  all  cases  where  any  springs  were  found 
they  were  all  incased  in  iron  pipes  and  allowed  to  liow  into  the  tunnel  to 
prevent  washing,  and  were  outside  the  same. 

Eight  hundred  feet  of  this  lining  has  been  finished  in  a  very  thorough 
manner,  and  a  temporary  bnlk-heAd  of  timber  put  in  about  000  feet 
from  the  lower  end,  in  which  there  is  an  aperture  sufficient  for 
drainage. 

The  plan  for  preserving  the  timber  is  to  put  a  bulk-head  at  the  mouth 
of  the  tunnel,  Sowing  it  full  of  water,  with  outlet  sufficient  to  remove 
pressure. 

Having  this  base  of  800  feet  for  a  bulk-head,  the  water  can  be  held  in 
perfect  safety  after  the  whole  work  is  completed.  This  bulkhead  is  the 
not  work  that,  in  the  opinion  of  the  committee,  should  be  done.  In 
pattiog  this  in  it  is  proposed  to  build  of  flrst-class  masonry,  extended 
across  and  connected  with  the  sides  of  the  tunnel  in  the  most  substan- 
tial manner,  through  which  an  iron  tube  is  to  be  placed  on  a  level  with 
the  bottom  of  the  tunnel,  provided  with  an  iron  gat«  sufficient  to  take 
oil' all  the  leakage  from  work  in  progress  above.  This,  in  case  of  break 
at  the  head  of  the  ledge,  will  prove  of  vital  importance  in  stopping  the 
carreut  of  water,  until  such  time  as  the  same  can  again  be  stopped 
where  it  oceiira. 

The  plan  of  tbia  committee  for  the  work  above  this  bulk-head  is  as 
follows :  To  escavate  all  the  debris  from  the  breaks  in  the  bed  of  the 
river  between  the  islands,  cutting  out  the  sides  and  bottom,  as  within 
the  tunnel,  to  the  solid  sandstone,  then  proceed  with  timber,  plank,  and 
lilliug  of  stone  and  grout  next  the  sandstone  ou  each  aide  and  on  the 
bottom ;  this  lining  to  l>e  extended  up  as  uear  to  the  head  of  the  ledge 
on  the  west  side  of  Nicollet  Island  as  iiossible,  and  on  the  east  side  until 
connected  with  the  walls  now  iu  at  the  head  of  the  ledge  there ;  a  sewer 
to  be  constructed  on  the  bottom,  extending  up  to  the  Government  work, 
of  sufficient  size  for  drainage  purposes,  then  the  whole  basin  between 
Hennepin  and  Nicollet  Islands,  and  along  the  sides  of  Nicollet  Island,  to 
be  filleit  with  the  best  iinality  of  gravel  for  puddling  level  with  the  sur- 
ra<:e  of  the  limestone,  and  well  secured  with  riprap.  At  the  head  of  the 
ledge  and  in  the  bed  of  the  river  above  all  excavations  and  holes  in  the 
sandstone,  caused  by  piers,  logs,  or  any  other  cause  that  now  exist,  to 
be  fille<l  with  best  gravel  and  heavily  riprapped,  forming,  in  fact,  a  new 
bed  to  the  river  above  the  limestone. 

It  is  estimated  that  the  cost  of  completing  the  main  bulk-bead,  the 
lining  above  the  same,  the  bnilding  of  the  sewer  and  puddling  with 
gravel  up  to  the  head  of  the  ledge,  will  cost  -about  $V0,000,  and  the 
pnddling  and  riprap  iu  the  bed  of  the  river  about  825,000. 
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We  regard  this  work  as  iDdisiiensable  to  the  preservatiou  of  the  fal 
aud  of  the  greatest  immediate  necessity.  We  also  regard  it  as  ueo 
sarily  preliniiuary  to  the  successful  proseciitiou  of  the  more  elabora 
work  undertaken  by  the  GovemmeDt. 

We  further  represent  that  the  funds  provided  for  this  work  have  lie 
nearly  exhausted,  and  respectfully  ask  that  the  Goverumeut  appropr 
tion  be  devoted  to  the  prosecution  of  the  tuuuelliuiug  and  puddling  t 
basin,  and  also  the  permanent  bulk-head. 

When  all  of  this  work  has  been  completed,  and  the  roll-dams  coute 
plated  in  the  plan  of  theaprou  have  been  built  so  as  to  cover  the  limesto 
with  a  sufficient  depth  of  water  to  prevent  the  action  of  frost  ou  the  h 
of  the  river,  we  think  that  the  immediate  danger  to  the  falls  will  1j» 
been  guarded  against. 

Having  the  utmost  confidence  in  the  executive  ability  of  Mr.  J. 
Stevens,  who  has  had  charge  of  the  work  on  the  apron  and  on  the  ti 
nel,  we  would  respectfully  and  most  earnestly  recommend  that  he 
continued  iu  charge  of  the  work,  under  the  direction  of  the  Uniti 
States  engineer  in  charge. 
Attached,  marked  "A,"  find  diagram  of  cross- sect  ions  of  tuunel. 
All  of  which  is  respectfullv  submitted. 

8.  W.  FARNHAM, 
E.  J.  BALDWIN, 
S.  H.  CHUTE, 
WILLIAM  D.  HALE, 

Board  of  ConstrucUoH 
H.  T.  WELLS, 
O.  A.  PRAY, 
PARIS  GIBSON, 
M.  W.  GETCBELL, 

Union  Committee. 
1>.  MORRISON. 
V.'.  D.  WASHBURN. 
J.  S.  PILLSBURY. 
RICHARD  CHUTE. 
W.  W.  EASTMAN. 
GEO.  A.  CAMP. 
GEO.  H.  KEITH. 
JAMES  A.  LOVE.IOY. 
8.  C.  GALE. 


H   15. 
IMPROVING  MINNESOTA  RIVER. 

Saint  Paul,  Minnesota,  July,  1872 
Colonel:  I  have  the  honor  to  submit  the  following  repurt  of  oi>e 
tions  for  the  improvement  of  the  Minnesota  River  lor  the  fiscal  j< 
ending  June  30,  1872. 

On  the  1st  of  September,  1871,  the  contractor,  Mr.  S.  A.  Hooper,  co 
menced  the  work  of  removing  the  bowlders  that  were  left  from  our  h 
winter's  work,  from  the  channel  of  the  river  between  the  mouth 
Yellow  Medicine  River  aud  Sacred  Heart  Keef.  The  river  was  at 
excellent  stage  for  our  work,  there  being  not  more  than  eight  inches 
water  on  some  of  the  reefs  we  encountered.    The  work  progressed  favi 
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alil.r,  and  on  tlife  22d  of  September  we  liart  removed  all  of  tlie  bowlders, 
making  a  straiglit  and  wide  channel  through  all  the  reefs  between  the 
mouth  of  the  Yellow  Medicine  River  and  Sacred  Heart  Eeef. 

On  the  23d  of  September  we  began  work  on  the  Sacred  Heart  Reef 
and  eontinned  the  work  at  this  point  until  the  12th  of  October,  wbea 
tbe  contractor  suspended  opcrntionB  to  prepare  for  his  winter  cam- 
paign and  until  the  ice  was  strong  enough  for  his  men  to  work  upon. 
The  bowlders  in  Sacred  Heart  Reef  were  all  removed  except  four,  which 
were  left  nntil  later  in  the  season. 

While  the  contractor  was  making  his  preparations  for  winter,  I  made 
a  reconnaissance  of  tbe  river  to  a  point  seven  miles  below  Fort  Ridgely, 
and  found  a  great  many  bowlders  and  snags,  also  overhanging  trees  on 
the  banks,  and  logs,  which  will  soon  form  dangerous  olwtructions  iu 
the  river. 

On  tbe  lltb  of  December,  ISTl,  we  coinmeQce<l  work  again  ou  the 
bowlders  remaining  at  Sacred  Heart  Reef  and  continued  the  work  down 
theriver,  removing  bowlders  only,  as  far  as  Fort  Ridgely.  At  this  place 
1  received  a  letter  from  j'oa  stating  that  our  appropriation  was  nearly 
exhausted,  and  I  stop|>ed  work  on  the  25th  of  January,  1S72, 

The  year's  work  has  been  confined  to  the  removal  of  bowlders,  and 
the  channel  of  the  river,  from  the  mouth  of  the  Yellow  Medicine  to  Fort 
Ridgely,  a  distance  of  seventy  miles,  is  in  an  excellent  condition  as 
regards  bowlders.  There  are  a  number  of  snags  remaining  betweeu 
Sacred  Heart  Creek  and  Fort  Ridgely,  which  we  could  not  remove  on 
account  of  the  small  amount  of  the  appropriation  left  unespeuded. 

I  send  herewith  a  statement  showing  the  number  of  yards  of  bowlders 
removeil. 
All  of  which  is  respectfully  submitted. 
Your  most  obedient  servant, 

EDWIN  BELL, 
United  States  Inspector  of  Work. 
Col.  J.  X,  Macomb, 

Corps  of  Engineers,  U.  8.  A.,  Rack  Island,  Illinois. 
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IMPKOVIKG  THE  UPPER  MISSISSIPPI  GIVER. 

ROCK  ISLAKD,  ILLINOIS,  July  1,  1872. 

Colonel  :  Id  accordance  with  your  letter  of  instructions  of  29th  of 
April,  1871,  appointing  nie  the  assistant  in  local  charge  of  the  opem- 
tioDS  of  improving  the  Upper  Mississippi  Biver,  with  the  United  States 
snag-boats  and  dredges,  I  have  the  honor  to  submit  herewith  my  report 
from  the  time  of  eommenclDg  my  duties  until  the  close  of  the  fiscal  year 
ended  30tb  June,  1872. 

I  repaired  to  Sttint  Louis,  Missouri,  for  the  purpose  of  obtaining  sta- 
tistics of  the  amouut  and  value  of  the  commerce  of  the  Upper  Missis- 
sippi Kiver,  and  its  relative  advantages  to  the  commerce  of  the  country 
at  large,  and  how  far  the  improvements  now  being  made  under  your 
supervision  shall  tend  to  subserve  the  general  interest  of  commerce  and 
navigation.  After  having  carried  out  my  instructions  in  regard  to  this 
matter,  so  far  as  to  employ  a  peison  recommended  as  one  snitable  to 
obtain  the  desired  information,  returned  to  Bock  Island  in  accordance 
with  orders,  and  reported  in  person  to  you  for  farther  orders,  which  were 
to  proceed  to  La  Crosse,  Wisconsin,  and  report  in  person  to  Major  Ben- 
yaurd,  United  States  Engineers,  which  I  did  on  the  10th  day  of  May, 
and  was  immediately  placed  by  that  oEBcer  in  charge  of  the' United 
States  steamers  Montana  and  C.  J.  GafTrey,  with  orders  to  get  them  in 
readine^  for  service  as  soon  as  practicable.  After  a  careful  inspection 
of  these  boats,  I  found  tbey  would  require  considerable  repairs,  es- 
pecially the  Caffrey,  to  put  them  in  condition  for  effective  service.  I 
also  found  it  would  be  necessary  to  make  a  change  in  the  dredging- 
appatatus  of  both  boats,  those  used  by  my  predecessor.  Colonel  Long, 
not  being  adapted  to  a  river  with  so  gentle  a  current  as  the  Upper  Mis- 
sissippi in  low  water.  His  would  stir  up  the  sand;  but  in  the  absence 
of  sufficient  current  to  carry  it  away,  it  would  seltJe  again  in  the  place 
from  wheuce  it  had  been  raised,  and  leave  the  obstruction  almost  the 
same  as  before  attempting  to  remove  it. 

I  succeeded  in  getting  up  a  dredge  or  scraper  on  a  plan  of  my  own, 
which  answers  very  well.  It  is  simple  in  its  construction,  and  not  liable 
to  get  out  of  order.  As  soon  as  I  ascertained  what  was  required  in  the 
way  of  repairs  and  alterations  to  the  boats,  I  employed  a  number  of 
mechanics  and  pushed  on  with  the  work  as  rapidly  as  was  necessary  to 
get  them  ready  for  service  when  the  river  should  be  in  a  state  to  oi>er- 
ate  to  advantage.  On  the  29th  day  of  May,  I  received  a  dispatch  from 
the  engineer  of  the  Saint  Peter's  and  Winona  Railroad  to  come  to  their 
assistance  as  soon  as  possible — the  bridge-draw  having  broken  down 
with  a  train  of  ears  upon  it,  and  obstructed  the  passage  for  boats.  I 
got  the  Montana  under  way  as  soon  as  possible,  and  reached  Winona  on 
the  morning  of  the  30tb,  and,  after  getting  ready  for  heavy  lifting,  pro- 
ceeded ap  to  the  bridge,  raised  the  "tender,"  which  went  down  with 
the  bridge-draw,  and  toolt  it  to  shore ;  but  the  bridge-draw  itself  could 
not  be  raised,  it  being  on  the  bed  of  the  river,  with  a  train  upon  it 
loaded  with  rock. 

[NpTB. — This  obstruction  was  removed  by  the  Winona  and  Saint 
Peter's  Kailroad  Company  during  the  winter  of  1871-'72,] 

After  clearing  the  passage  for  boats  of  some  of  the  superstructure, 
left  for  La  Crosse,  where  we  arrived  on  the  2d  June,  and,  Mter  removing 
a  dangerous  snag  which  lay  just  in  front  of  the  city,  returned  to  our 
moorings  and  resumed  our  work.    On  the  27th  of  June,  being  nearly 
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throagb  with  onr  repairs,  proceeded  down  to  Coon  Slongb,  where  oar 
pre8eD<»  was  required,  about  twenty  miles  below  La  Crosse,  and  ex- 
Iracted  two  snags  and  removed  forty-four  leaning  trees,  which  overbnng 
and  obstructed  the  channel,  retarned  to  La  Crosse,  June  28,  and  closed 
np  our  business  at  that  place.  On  the  morning  of  the  2dth,  both  boats 
i)eing  in  readiness  for  the  field,  left  La  Crosse  for  Saint  Faal,  for  the 
porpose  of  placing  the  Catfrey  on  her  field  of  operations,  which  was 
from  the  head  of  Lake  Pepin  to  the  month  of  the  Minnesota  Biver.  On 
our  way  np,  tried  the  scrapers  of  both  boats,  and  found  them  to  work  to 
our  entire  satisfaction.  Arrived  at  Saint  Paul  the  3d  of  July,  1871,  at 
II  a.  m.  After  transacting  some  business,  and  giving  Captaia  Hillboose, 
of  the  Caffrey,  his  orders,  left  for  below,  at  3  p.  m. 

The  Caffrey's  field  of  operations  covered  a  distance  of,  say,  niuety 
miles,  and  I  have  reason  to  believe  she  did  a  great  deal  of  good 'to  the 
Davigation  over  which  she  worked.  The  river  getting  very  low  daring 
the  summer,  she  was  compelled  to  abandon,  at  times,  that  portion  of  it 
from  the  month  of  the  Minnesota  to  the  month  of  the  Saint  Croix,  there 
not  being  wdter  suflicient  for  her  to  operate  to  advantage,  she  being  of 
so  heavy  draught. 

The  Caffrey  is  a  very  old  boat,  and  waterlogged,  but,  her  machinery 
being  pretty  good,  I  would  beg  leave  to  suggest  that  a  new  hull  be  built 
for  said  machinery,  which  I  think  can  be  done  at  a  small  cost  in  com- 
parison with  an  entire  newboat,Hnd  avery light  draught  mightthereby 
be  attaine<l,  with  a  proper  model,  which  would  be  a  great  desideratum 
in  the  prosecntion  of  these  improvements,  especially  in  season  of  low 
water  like  the  one  just  past.  One  great  detriment  to  a  successful  pros- 
ecution of  onr  work  has  arisen  from  the  frequent  pnssing  of  boats  and 
rafts,  to  which,  as  a  matter  of  course,  we  were  compelled  to  give  place, 
and  another  the  frequent  grouuding  of  small  boats  of  very  little  power, 
with  their  fleets  of  barges.  These  boats  would  come  down  with  from  two 
to  five  barges  in  tow.  some  of  which  would  be  loaded  to  a  greater  depth 
than  the  water  on  tho  bars,  and,  being  about  as  manageable  as  a  raft, 
would  ground  and  require  dur  assistance  a  day  or  more  at  times  to  get 
them  off  and  out  of  the  way,  tbat  we  might  go  to  work.  I  do  not  men- 
tion this  as  a  complaint,  but  chiefly  to  show  that  much  of  our  working- 
time  has  been  consumed  in  this  manner.  We  have  pnlled  off  and  set 
afloat  during  our  season's  work  thirteen  steamboats,  some  of  which  were 
very  bard  aground,  and  twenty  barges.  Our  field  of  operations  has 
been  a  ver>'  extensive  one,  from  the  head  of  the  Upper  Bapids  to  the 
foot  of  Lake  Pepin,  a  distance  of  two  hundred  and  fifty  miles,  and  of 
course  in  this  great  distance  must  cover  a  vast  number  of  eand-bars,  as 
well  aa  other  obstructions,  and  to  keep  all  these  bars  in  such  condition 
that  the  large  boats  could  pass  them  withont  some  little  detention,  was 
next  to  au  impossibility ;  bnt  we  have  succeeded,  as  a  general  thing,  in 
keeping  a  channel-depth  of  3  to  3^  feet  daring  the  season  of  extreme 
low  water  by  dredgiag,  which  is  rather  a  slow  process,  but  I  know  of 
none  better  at  present,  and  I  think  it  should  be  continued. 

After  the  Caffrey  ceased  to  work  above  Lake  Saint  Croix,  she  contin- 
ued her  labors  Lielow,  that  is,  from  Prescott  to  hea<l  of  Lake  Pepin,  and 
ttept  that  part  of  the  river  in  pretty  fair  condition,  considering  the  - 
extreme  low  stage  of  the  water. 

9oae  persons  believe  in  the  efficacy  of  wing-dams  to  a  great  extent. 
I  do  not,  except  where  the  formation  is  rock  or  gravel;  there  they  may 
niiHwer  a  good  purpose,  bnt  not  on  a  light,  movable  soil  or  sand.  Lat- 
eral dani.-4  might  be  so  placed  between  Saint  Paul  and  Saint  Croix,  at 
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certain  points,  aa  to  have  a  good  effect  by  lessoDiDg  tUe  width  of 
river,  and  thereby  increasing  its  depth  proportionately,  and,  in  : 
opinion,  this  would  be  the  snrest  way  to  attain  and  secure  what  is 
much  desired,  water  suEQcient  at  all  times  for  the  largest  boats  to  Sa 
Paul. 

I  would  also  l)cg  leiive  to  call  your  attention  to  the  expediencj 
furnishing  each  boat  with  a  pile-driver,  that  would  greatly  faciUtatei 
operations  in  stopping  certain  sloughs,  which  carry  off  a  large  body 
water,  and  in  many  places  greatly  lessen  the  channel-depth  on  bars 
jacent  thereto. 

The  annexed  summary  will  show  the  amount  of  work  for  the  sciu 
of  four  months. 


Recovered  a  tender  belonging  to  the  Saint  Peter's  and  Winona  Raiiro 
which  had  fallen  into  the  river  on  the  breaking  of  the  drsiw 
the  bridge  at  Winona,  and  obstructed  the  passage  for  boat: 
13  steamboats  pulled  off  sand-bars  and  set  afloat, 
ao  barges  pulled  off'  saiid-bara  and  set  afloat. 
i;89  snags  extracted. 
33  stumps  extracted. 
564  leaning  trees  removed ;   and,  in  the  prosecution  of  our  work, ; 
4,245  miles,  besides  keeping  a  chanuel-depth  of  from  3  to  3J  feet  on 
the  bars  within  our  line  of  operations,  a  distance  of  2'it)  mil 


Summary  of  the    C.  J.  Caffrey,  Captain   Wm.  Hillhousc,  for  the  m 

titiie. 

1, 600  feet  wing-dams. 
176  snags  extracted. 

3, 444  scrapes. 

1)2  trees  removed. 

3,047  miles  run. 

In  accordance  with  your  orders  of  the  3d  November,  1871, 1  proceo 
to  seek  a  safe  harbor  for  our  boats  for  the  winter,  and,  after  ha^ 
carefully  examined  and  sounded  Kockiugbam  Slough,  concluded  t 
that  would  be  a  safe  place  for  tbem,  and,  as  soon  as  both  boats  were  c 
the  rapids,  took  them  to  the  place  above  named,  where  I  felt  assu 
they  would  be  safe  from  ice,  and  where  I  left;  them  on  the  17th 
vembcr,  securely  moored,  with  two  men  on  each  boat,  to  watch  and  t 
care  of  them.    Neither  of  the  boats  required  docking. 

The  river  at  Kock  Island  broke  up  on  March  27, 1872,  and  the 
passed  out  without  damage  to  our  boats.  We  immediately  went 
work  to  get  the  boats  in  readiness  to  move  up  to  Kock  Island.  Ou 
6th  April,  being  all  ready,  got  up  steam  on  the  Montana,  and  t 
the  Caffrey  in  tow  went  up  to  Bock  Island  and  commenced  repairs,  ■■ 
soon  had  the  Montana  ready  for  business.  The  engineers  to  the  Cafl 
arrived  on  the  10th  of  April,  and  went  to  work  on  the  Montana, 
the  19th  put  all  bands  to  work  on  the  CaflVey,  which  boat  reqnin: 
great  deal  of  repairs,  and  by  the  last  week  of  June  had  both  boat: 
condition  for  service,  and,  after  settling  up  our  business,  got  ready  f 
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start  np  river  on  the  morning  of  tbe  1st  of  July,  for  our  field  of  oper- 
atio&s  on  the  Upper  Mississippi  River. 
Ail  of  vhich  ia  respectfully  anbiuitteil. 
Your  most  obedient  servant, 

J.  THEOCKMOKTON, 
AtsitiaHt  Superintendent  in  local  ckargeof  U.  H.  Improtemeniit 

Upper  Mississippi  Biver. 
Colonel  3.  N.  Maoomb, 

Corps  of  Engineers,  U.  S.A.,  Engineer  ia  Charge  and  (?e»7  8upt., 
JJ,  8.  Improtetnenis  Upper  MisMssippi  Hirer,  Bock  Islan,  III. 


H   17. 
IMPROVING  THE  ILLINOIS  RIVER. 

Saint  Louis,  Julg  29, 1872. 

Colonel  :  1  have  tbe  honor  to  submit  the  foUowiug  report  of  opera- 
tions for  tbe  improvement  of  the  lUiuois  Kiver,  during  the  fiscal  year 
pnded  June  3fl,  18T2. 

At  the  date  of  tbe  last  annual  report,  work  wns  in  progress  under  two 
contracts;onewitliF.I>.  Van  Wagenen,  under  vhich  but  a  small  amount 
<if  work  lemained  to  be  done,  the  other  with  James  T.  Hayden,  cover- 
ing appropriation  of  $100,000,  made  at  session  of  1S69-'T0,  of  which 
■ia.72!».90  were  then  unexpended. 

The  work  done  by  Van  Wageneu  was  tbe  rpuiovnl  of  8,077.0  cubic 
yania  at  Peoria  Flats,  widening  the  cbainiel  to  125  feet,  where  it  bad 
l>i?en  thought  necessary  to  limit  it  to  100  feet,  on  account  of  supposed 
want  of  funds.  Two  sunken  canal-boats  were  removed  from  the  chan- 
iiH  near  Peru,  Illinois,  during  July,  which  being  completed  tbe  contract 
nas  closcil.  Under  tbe  contract  with  James  T.  llayden  work  has  been 
in  progress  throughout  the  year. 

Daring  the  season  of  1871  great  delay  was  experienced  on  account 
of  extrc^me  low  water,  for  which  inadequate  provision  had  been  made 
I'y  the  contractor,  rendering  the  work  unsatisfactory,  and  its  prosecu- 
tion annoying  to  the  engineer,  and  unprofitable  to  the  contractor.  As 
.■ttated  in  last  rei>ort,  notice  had  beeu  giveu  to  increase  the  working 
force,  which  was  done  by  employing  two  of  the  di-edges  and  their 
«-<inipmentti,  which  Van  AVageuen  had  been  using  on  the  upper  part  of 
Die  river.  These  machines  did  nearly  all  the  work  after  August  1, 
'learly  establishing  the  superior  fitne-ss  of  the  Osgood  dredge  over 
lliut  of  llorris  &  (Jnmmings,  for  the  character  and  condition  of  work 
mrt  in  the  Illinois  River.  For  the  season  of  1872  arrangements  were 
made  to  secure  a  more  energetic  prosecution  of  the  work,  and  since  the 
I^tigress  has  been  satisfactory,  i>artly  owing  to  better  management, 
[■artly  to  the  favorable  stage  of  water. 

A  small  bahince  of  $078.59  was  unexpended  at  the  close  of  the  year, 
which  haa  since  been  worked  out,  and  at  the  date  of  this  rejwrt  noth- 
ing but  the  final  rendering  of  estimate  and  settlement  remains  to  close 
th«  contract.  The  amount  of  work  done  since  July  1  being  small,  it  is 
incladed  in  the  following  statement  of  work  done,  so  as  to  show  all  that 
has  been  aeconiplisbed  with  the  means  provided. 


L.,j-,.P:lbyG00gk' 


312  EEPORT    OF   THK   CHIEF    OF    ENGINEERS. 

The  results  of  tlie  year's  operatious  arc  — 
Wrecking,  removiOK  logs,  stiiigs,  &c. : 

2  wrecks  removed  at  Peru,  nt  cost  of ^Vf 

1  wreck  removed  at  Beordstowu  Bar,  at  cost  of 4-t: 

Logs  and  aoags  at  variouB  points - 1  3ft 

Total 2.-r^ 

Dams  coDBtructed : 

Completion  of  dam  No.  I,  Iteardatuwa  Bar $l,ri9 

Conatructiou  of  dam  No.  2,  BeardHtowu  Bar ^,  RT 

Constrnction  of  dam  No. :(,  Blue  River  Bar...... 2,47 

ToUl 7.;* 

Dredging : 

8, 077. 6  cubic  yards  excavated  at  Tcroia  Flats,  nt  40  cnuts f3,2:t 

4, 135.0  cubic  yards  excavated  at  Toll-Gate  Bar.  at  24{  cents l.iyi 

60,fti!i,  1  cul>ic  ynnleexcuvateitat  Beardstown  Bar.  at  24}  cents H.al- 

36, 993. 0  cubic  yards  excavated  at  Moure's  Island  Bar,  at  24}  cents 9,  ir> 

35,931. 0  cubic  yanls  excavated  nt  Naples  Bar,  at  24i  cents f",  ^l' 

33, 596.0  cubic  yards  excavat«<1a(  Blue  River  Bar,  at  24 J  ceuts 5.  Jl^ 

107,744,7    TiJtnl  dredging  duriug  year 43. 7J 

Total  wrecking 'i,'£i 

Tutal  dams  Iniilt 7,7+ 

Total  of  year's  work 52.74: 


Stafement  of  all  tcork  tlone  ihtring  ■progrenit  of  improremcnt  from  OcU 
18,1869,  (oju/i/ 18,  i871>. 

234,427.8  cubic  yanls  excavated  prior  to  July  1.1871 ??.'>,  i:t 

167,744.7  cubic  yards  excavated  since  July  l,ld71 42,71 

402,172,5    Total  dredging 127,  t"- 

Total  removing  wrecks  and  logs 2.<y 

2,058  cubic  yards  duuis  constructed t*,  2:1 

Total  work  done 1H.7:. 

Approp  rUiiions. 

1^5, 000,  less  1  per  cent,  reserved ^,15 

100,000,  less  $10,000  unaccounted  fur,  having  never  been  drawn  from  tbe 

Treasury  by  you 9i.(»'i 

Total  avail.ible 174,  i:> 

Paid  to  contractors 138,  rr. 


Expenses  and  revorBious  to  Treasury  . . 


FUTURE  PROGRESS. 


No  appropriation  having  been  made  for  the  Illinoia  sioce  1870. 
onl,v  work  provided  for  at  tbe  close  of  the  fiscal  year  was  that  possi 
with  the  balance  of  funds  then  remaining  available,  which,  at  the  t 
of  writing  this  report,  is  expended,  aud  the  improvemont  awaits 
further  action  of  Congress.  The  work  so  done  since  the  close  of 
year  is — 
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lUn  cDbic  rnrds  excuTatod  at  BJne  River,  nt  24i  ceuts 62,839  07 

619cnbio  yanis  material,  in  dam  No.  3,  at  Blue  Kiver,  at  84 2, 476  00 

3S  hums'  woric  lemovlng  logs,  at  $12 456  00 

ToUl 5,771  07 

Tlie  above  is  included  in  the  general  Btatement  already  given. 

SL4TERIAL  RESULTS  OP  WORK  DOME, 

The  results  uieutioued  iu  the  last  report  as  baviDg  been  attained  re- 
matn  as  then  stated,  except  that  the  channel  at  Kickapoo  Creek  has 
been  filled  by  a  flood  from  the  creek,  a  consequence  that  was  to  be  ex- 
pected, and  which  will  repeat  itself  under  similar  conditions  at  thia  and 
a  few  other  points. 

The  only  practical  provision  against  its  occurrence  is  throngli  annual 
appropriations  for  maiuttjnance.  That  bar  being  now  the  worst  in  the 
river,  mach  worse  than  before  improvement,  its  early  restoration  is 
desirable,  as  through  it  the  benefit  of  much  that  has  been  done  at  other 
points,  trbere  the  channel  is  now  iu  good  condition,  is  practically 
lost.  The  expense  of  such  restoration  now  would  be  small,  but  it  has 
uot  been  possible  to  do  anything,  the  locality  being  above  the  limits  of 
theHayden  contract.  During  the  last  year  four  of  the  worst  bars  in 
llie  river  have  been  removed,  all  bat  oue  of  which  may  reasonably  be 
expected  to  remain  permanently  open.  The  remaining  one,  Blue  River 
Bar,  but  awaits  the  fulfillment  of  the  conditions  which  have  already 
destroyed  the  channel  at  Kickapoo,  which  will  occur  at  some  time,  bnt 
vhen  it  is  impossible  to  predict.  The  destructive  conditions  are,  as 
shown  by  experience,  a  sudden  flood  from  a  creek  whose  bed  is  filled 
ffith  debris  accumulated  during  a  series  of  years.  The  local  floods 
being  held  in  check  by  a  high  stage  of  the  river,  material  accumulates 
in  the  lower  part  of  the  creek-beds,  and  remains  until  a  local  flood 
occurs  when  the  river  is  low,  when  the  tributary  stream,  overcoming 
the  river-cnrrent,  projects  its  waters  and  material  charge  entirely  across 
tbe  river,  filling  any  channel  that  can  be  located.  In  such  cases  the 
direction  of  flow  is  otteu  reversed  for  miles. 

When  the  river  is  high  the  velocity  of  tributaries  is  checked  before 
reaching  the  river,  much  of  the  debrU  is  deposited  on  the  adjacent  low 
grounds,  or  in  the  creek-bed,  and  that  portion  reaching  the  river  ia  held 
by  the  superior  momentum  of  the  large  stream  close  to  the  bank  from 
which  it  enters,  and  the  detwait  is  made  where  it  interferes  little  with 
the  navigable  channel. 

In  tbe  cases  of  local  at^rms  of  extreme  violence,  such  as  have  charac- 
terized tbe  present  season,  the  destructive  action  will  probably  increase 
as  more  of  the  creek-bottoms  and  hill-sides  are  cleared  and  brought  into 
cultivation.  These  storms  being  exceptional,  it  does  not  appear  practi- 
cable or  necessary  to  provide  against  their  occurrence  j  the  means 
ichich  would  need  to  be  employed  to  control  these  abnormal  condi- 
tions would  be  nndcrsirable  at  other  times,  moreover  wonld  be  expen- 
Mve  in  construction  and  maintenance ;  therefore  I  think  it  better  to 
provide  for  the  prompt  restoration  of  a  destroyed  channel  rather  tbau  to 
attempt  to  maintain  it  against  all  contingencies,  some  of  which  present 
experience  may  not  enable  us  to  foresee  and  provide  for.  Prompt  restora- 
tion of  destroyed  or  seriously  injured  channels  is  important  in  consider- 
ation of  economy,  as  well  as  of  use,  as  the  newly-formed  bars  are  softand 
short  in  extent,  whereas,  in  time,  they  will  become  compact,  and  by  the 
disturbance  of  boats  aground,  and  the  action  of  natural  forces,  more  of 
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the  former  cbanael  will  be  injuretl,  ia  the  end  requiring,  in  some  cnses, 
the  excavation  of  new  channels  for  long  distances. 

The  deterioration  of  the  channel  in  such  a  season  as  the  present  may 
appear  discouraging  to  the  success  of  the  style  of  improTeuieut  adopted, 
but  not  really  more  so  than  to  a  slack-water  improvement,  if  we  allow 
a  period  of  years  to  enter  into  the  consideration;  as  the  deposits  must 
be  made  in  auy  case,  it  is  only  a  question  of  time  as  to  when  dred^og 
must  be  resorted  to  for  their  removal.  The  average  cost  of  maintaiuiog 
the  channel,  after  completion,  I  estimate  will  be  $12,000  a  year. 

The  work  done  the  past  year  being  the  removal  of  a  few  of  the  worst 
bars,  tbe  benefits  are  geueral  in  prolonging  the  season  of  profitable  nav- 
igation, and  in  saving  the  delay,  expense,  and  trouble  met  heretofore  in 
working  over  them,  rather  than  in  securing  a  good  navigation  over  a 
defined  distance. 

The  work  that  has  been  done  has  been  on  the  supposition  that  an  im- 
provement having  been  commenced,  safBcient  effort  would  be  made  by 
those  interested  to  secure  from  Congress  the  means  to  complete  it 
speedily,  as  tbe  plan,  to  be  successful,  requires  st«ady  and  rapid  prose- 
cution. The  reconciliation  of  conflicting  interests  has  been  carefully 
studied,  and,  1  think,  secured,  so  far  as  we  have  been  able  to  go.  It 
would  have  been  more  popular  to  have  done  less  thorough  work,  so  as 
to  have  reached  more  bars,  but  the  completion  of  a  thorough  improve- 
ment has  been  a  controlling  consideration,  and  in  that  light  I  am  col- 
tent  that  what  has  been  done  shall  meet  the  test  that  time  will  give.  I 
am  satisfied  that  the  plan  pursued  is  the  best  for  the  Illinois,  which  is 
to  classify  tbe  bars,  and  remove  them  in  the  order  of  tbeir  classification, 
doing  thorough  work  at  each  locality,  up  to  tbe  full  standard  of  im- 
provement proposed.  The  estimate  for  completion  of  a  channel,  giving 
■i  feet  draught,  from  Henry  to  the  mouth,  last  year  was  $300,000,  for 
which  no  later  or  better  data  are  available ;  but  as  work  is  now  sos- 
pended,  I  must  add  $50,000  to  cover  cost  of  restoring  channels  tbat 
are  or  may  be  destroyed  before  work  is  resumed,  making  present  esti- 
mate of  completed  improvement  $350,000.  Of  this,  $150,000  could 
profitably  be  expended  during  the  next  fiscal  year. 

iShould  nu  appropriation  be  made,  it  would  be  best  applied  to  the 
removal  of  the  following  bars  in  order,  so  far  as  means  will  allow : 
1.  Kickapoo  Creek  Bar,  (restoration.) 
'2.  Lancaster  Flats. 
■'}.  Canton  Landing. 

4.  Graud  Island,  (West  Point  Chute.) 
.■>.  Sugar  Creek  Bar. 

0.  Indian  Creek  Bar. 
7.  McKee's  Creek  Bar. 

5.  ^Naples  Plata  or  Garr  Island. 
9.  Bevington  Bar, 

10.  Little  Blue  River  Bar. 

11.  Buckhom  Bar. 
I'J.  Grand  Pass. 
13.  Ottwills. 

11.  School'Uouse. 
15.  Apple  Creek. 
10.  French  Bar. 

Other  bars  below  would  require  further  examination  to  decide  their 
classification.    A  full  list  was  given  in  last  report. 
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ENGINEERmG  AND  SURVEYS. 

Thn  work  of  the  year  baa  beeu  that  re<iiiired  to  survey,  lay  otit,  su- 
perintend, and  estimate  the  work  doue.  The  season  of  ISTl  being  a 
Teiy  sitkly  one,  the  party  was  much  reduced  Id  number  and  ability  to 
vork,  consequently  no  observations  to  obtain  a  gauge  of  the  river  at 
lowest  stage  conld  be  made,  which  is  to  be  regretted,  as  the  water  of 
X871  was  the  lowest  known. 

Soundings  for  all  purposes  have  beeu  taken  mechanically,  by  means 
oftheinachinedevisedand  constructed  for  the  purpose.  The  depths  range 
from  zero  to  16  feet,  the  limit  of  the  present  machine.  Kecent  improve- 
ments of  mechanieal  details  leave  the  machine  well  adapted  for  use  upon 
thLi  river,  or  others  similar;  modifications  of  some  of  the  parts  would 
be  necessary  to  fit  it  for  deeper  exploration  or  use  on  rocky  bottoms. 
It  is  well  adapted  for  preliminary  surveys,  from  width  covered  and 
speed  of  movement,  though  especially  designed  for  surveys  where  very 
minute  detail  is  required. 

The  system  of  conducting  hydrographic  operations  mechanically  in- 
volves many  new  features,  which,  however,  it  would  be  out  of  place  to 
enter  into  in  this  report.  A  series  of  maps  on  scale  of  -^^a  ^^^  been 
constructed  to  accompany  this  report,  and  form  a  permanent  record  of 
what  has  been  done.  Tliey  show  the  original  soundings  and  location 
nf  improved  channels  at  each  place  where  work  has  been  done.  The 
field-maps  {scale  g^)  will  also  bo  returned  to  your  office,  but  their  bulk 
will  render  their  preservation  difflcitlt.  The  assistants  remaining  on 
the  work  at  its  close  were  I.  D.  McKown  and  E.  A.  Brown  ;  their  jier- 
formance  of  duties  has  always  been  satisfactory.  I  have  no  information 
as  to  revenue  or  commerce  during  the  past  year. 
Very  respectfully,  your  obedient  servant, 

KOBT.  E.  McMATH, 

Ciril  Engineer  Assistant. 
t^olonel  J.  N.  JIacomb, 

Kock  Island,  Itlhioix. 


IMPROVING  THE  DES  MOIKES  RAPIDS. 

UsiTED  States  Esgineeb  Office, 

Kcokvk,  loira,  August  1,  ISTii. 
COLOXEL :  I  have  the  honor  to  submit  to  you  the  following  report  of 
the   operations   performed  on   the   improvement  of  the  Des   Moines 
Kapids  for  the  fiscal  year  ended  June  30,  1872  : 

LOCK-WORK. 

As  per  last  annual  report  it  will  be  seen  that  work  was  being  per- 
formed under  contract  with  the  following  parties: 

At  lower  lock,  Mr.  Epbraim  Owen  ;  at  middle  lock,  Mr.  Willard  John- 
sou  ;  delivery  of  stone,  Messrs.  Wells,  Timbermau  &  Co. ;  and  for  deliv- 
ery of  cement,  Mr.  James  Clark;  section-work,  Messrs.  Dull  &  Will- 
iams. 

Firrt :  Loieer  lock, — Every  means  were  taken  to  push  the  work  for- 
ward as  rapidlr  as  possible,  on  account  of  the  favorable  state  of  the 
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stinimer  weatber,  as  there  liad  never  Iwen  so  favorable  a  seasoQ  for  coo- 
tract- work  since  tbe  improvements  were  started. 

The  stage  of  water  in  the  ri^'er,  tbe  temperature  of  the  weather, 
and  state  of  the  labonng  men,  were  such  as  to  be  not  only  to  tbe  advan- 
tage of  the  contractors,  but  to  enable  the  t>crformance  of  a  better  class 
of  work.  The  amount  of  money  allotted,  however,  to  this  portion  of 
tbe  improvements  being  small  and  inadequate  for  the  completion  of  anj 
particular  work,  great  care  was  neeessHrily  required  in  ordering  certain 
items  forward  more  rapidly  than  others,  in  order  that  safety  from  win- 
ter aud  river  might  be  guaranteed. 

As  soon  as  Mr.  Owen  completed  bis  contract,  I  had  a  force  employed 
for  a  few  days  in  laying  some  coping,  and  in  spreading  manure  and 
sand  on  top  of  tbe  unprotected  walls,  and  as  soon  as  this  was  done 
the  water  was  let  into  the  coffer-dam  to  relie\'e  the  pressure.  There 
have  been  12  or  15  feet  of  water  in  tbe  pit  ever  since. 

At  the  pi-esent  time  every  x)ortion  of  this  lock  is  in  a  splendid  state 
of  preservation.  Work  ceased  October  5, 1871,  from  expenditure  of 
funds. 

Second  r  Middle  lock. — Work  stopped  ou  this  lock  September  9, 1871, 
on  accoont  of  want  of  funds. 

As  with  tbe  lower  lock,  so  with  this,  precautious  were  taken  to  insure 
safety.  There  are  now  8  feet  of  water  in  the  lock-pit.  Work  can  be 
resumed  there  in  one  day's  notice,  machinery,  &c.,  being  in  position. 

Third:  Stone. — The  contractors,  Messrs.  Wells,  Timberman  &  Co., 
furnished  stone  from  Senora  quarry,  Illinois,  6  miles  from  Keokuk. 

Every  care  was  taken  in  the  selection  of  proper  stone,  and  the  meas- 
urement, &c.,  was  done  under  my  owd  inspection. 

Fourth  :  Cement. — Mr.  James  Clark,  of  Utica,  Illinois,  famished  and 
delivered  at  the  lime-honses,  at  each  lock  nnder  his  contract,  6,312  casks 
hydraulic  cement,  (IJOO  lbs.  percaak ;)  508  casks  hydraulic  cement,  insacks, 
(150  lbs.  per  sack.)  This  cement  is  of  avery  superior  quality.  In  laying 
large  stones,  such  as  coping,  miter-sills,  and  hollow  quoin-stones,  tbe 
majoiity  of  hydraulic  cements  set  too  rapidly,  and  therefore  prevent  au 
accurate  laying  of  the  walls.  Tbe  XJtica  cement  furnished  by  this  party 
does  not  hrn^en  so  quickly  as  tbe  LouisvUle  and  other  cements,  hence 
its  superiority  for  this  class  of  work. 

The  cast>iron  for  ventilators  was  furnished  by  M.  W.Westcott^  of  Keo- 
kuk, Iowa,  having  been  purchased  in  open  market.  The  total  number 
of  pounds  furnished  and  delivered  was  14,456^.  Twenty-seven  thou- 
sand four  hundred  and  seventy -one  pounds  wrought  iron  were  bought  of 
Brownell  Bros.,  and  Bothert  Bros.,  of  Keokuk.  This  iron  was  used  as 
fastening- rods  for  gates,  and  also  for  clamps  and  bolts  for  coping. 

Fifth:  Section-jcork. — With  regard  to  this  portion  of  the  improve- 
ment I  have  tbe  honor  to  report  that  during  the  flsoal  year  ended  June 
30, 1872,  there  has  been  but  one  month's  work  performed  by  the  Geveru- 
ment  upon  it,  namely,  during  the  month  of  July,  1871, 

In  anticipation  of  the  stoppage  of  operations  upon  this  work,  (on  ac- 
connt  of  tbe  exhaustion  of  the  appropriation,)  orders  were  given  about 
the  beginning  of  the  month  to  the  contractors  to  set  pumps  at  work  at 
the  lower  end  of  the  canal,  near  the  point  of  junction  with  the  outside 
bank  of  the  coS'er-dam  for  the  lower  lock,  so  that  the  leak'  through  the 
bank  at  that  point  (caused  by  the  manner  in  which  the  coffei^dum  and 
bank  were  obliged  to  be  connected)  might  be  thoronghly  stopped,  and 
tbe  defect  entirely  remedied.  In  addition  to  the  leak  at  the  lower  end 
of  tbe  canal-prism  above  mentioned,  there  appeared  three  others,  tffo 
through  tbe  bank,  that  washed  out  some  of  the  material  of  which  tbe 
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bsDlc  wna  composed,  and  oue  tbrough  crevices  in  the  bed-rock  of  tlie 
river.  The  two  through  the  hank  were  thoroughly  stopped.  The  oue 
through  the  bed-rock,  not  doing  any  damage  to  the  work  during  cod- 
stmction,  waa  allowed  to  remain  untouched,  in  anticipation  of  stopping 
it  during  the  next  contract. 

On  the  19th  of  July,  according  to  orders  from  this  office,  the  contract- 
ors, 3Iessrs.  Dull  &  Williams,^began  to  deposit  all  the  earth  excavation 
upoD  the  outside  bank  of  the  lower  lock,  and  continued  so  to  do  until 
noon  of  August  3,  when  peremptory  orders  were  given  to  stop  all  work 
OD  Government  account  on  the  section- work. 

On  the  2l8t  of  July,  1871,  orders  were  issued  that  the  work  must  stop 
on  or  about  the  Slst  of  July,  and  the  contractors  should  govern  them- 
selves accordingly.  In  view  of  this  fiict,  instructions  were  given  to 
have  the  whole  of  the  inside  of  the  bank  heavily  protected  with  loose 
«tone;  not  to  extend  the  building  of  the  waits,  but  to  raise  them  as  high 
as  t>ossible  where  built;  to  protect  all  exposed  portions  of  the  work  od 
tbe  ontfiide,  and  place  everything  in  as  good  condition  as  possible  to 
withstand  the  effects  of  the  winter,  frosts  and  spring  floods  until  opera- 
lioDS  should  be  resumed  next  year.  On  July  27tb,  the  water  in  the 
lower  pit  having  been  sufBciently  pnmped  out,  a  force  of  as  many  men 
as  could  work  was  placed  in  tbe  leak  to  repiur  it,  and  by  the  morning 
of  the  31st  it  was  stopped,  and  tbe  bank  thoroughly  puddled  and  built 
ap  over  it  in  a  substantial  manner,  no  fears  being  eotertaiued  of  its  ever 
breaking  oat  again. 

As  the  latter  part  of  the  month  of  July  had  been  devoted  to  placing 
the  work  in  a  condition  to  remain  idle  for  some  time  to  come,  or  until  a 
new  appropriation  should  be  made  by  Congress,  and  as  the  original  de- 
»iffi  had  been  as  thoroughly  carried  out  as  practicable,  and  as  all  work 
ou  Irovemment  account  bad  stopped  July  31,  1S71,  of  course  there  was 
aivsiation  of  active  operations  at  that  time. 

Daring  the  month  of  August  a  system  of  test-levels  and  a  corrobora- 
tive survey  of  triangulntions  and  hydrographic  observations  were  insti- 
tuted, and  can-ied  on  the  next  three  or  four  months,  with  very  satisfac- 
tory results,  both  in  regard  to  their  intrinsic  value  and  as  a  comparisou 
and  confirmation  of  the  accuracy  of  the  former  surveys. 

From  tiie  time  of  the  closing  of  tbe  last  contract  up  to  June  30, 1872, 
no  work  at  all  has  been  done  upon  the  section-work,  owing  to  the  ex- 
baostion  of  the  appropriation. 

The  winter  of  1871-'72,  however,  was  not  a  very  hard  one,  and 
the  spring  fioods  of  1872  were  very  light;  consequently,  in  consideration 
of  the  efforts  made  to  preser\'e  the  work,  it  is  now  in  as  good  condition 
*»  it  was  in  August,  1871,  and  work  could  be  resumed  upon  a  week's 
notice.  During  these  months  a  close  wat«)i  has  been  daily  kept  of  the 
whole  work,  and  the  bank  has  not  washetl  a  particle,  nor  has  a  stone 
dipped  Irom  its  position. 

The  substantial  character  of  the  work  is  due,  in  a  great  measure,  to 
the  thorough  manner  in  which  the  contractors,  Mesws.  Dull  &  Williams, 
have  carried  out  instructions  from  this  ofHce,  and  their  willing  acqui- 
escence and  nniform  courtesy,  together  with  the  large  amount  of  capital 
and  machinery  with  which  they  have  prosecuted  their  contract.  Their 
willingness  to  obey  orders  and  execute  their  contract,  at  whatever  cost, 
have  enabled  them  to  accomplish  more  than  any  other  firm  on  the  work ; 
and  1  would  respectfully  recommend  them  to  the  favorable  consideratioa 
of  the  Department  as  reliable,  energetic,  and  efficient  contractors. 

M\n  closing  the  work,  the  engineer  force  was  employed  in  running 
tfjft-levels  for  the  bench-marlis  of  the  whole  line. 
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Fivp  distinct  lines  of  leads  were  ran  by  different  parties,  anil  the 
differeuees  checked  off  by  myself.  Aft«r  a  comparison  of  these  vitb 
foar  previous  sets,  made  in  previous  years,  and  on  which  was  basedthe 
grade  of  the  canal,  (as  wa^  also  the  reference  of  the  tops  of  the  miter- 
sills  of  the  locks,)  I  decided  that  no  change  was  necessary,  as  the;  all 
were  almost  coincident.  These  lines  were  run  with  the  utmost  tare. 
and  most  of  the  time  of  the  work  I  was  present  myself,  either  at  tlif 
rod  or  with  the  instrument. 

Duiiufj  the  winter  nothing  unusual  occurred  to  report,  the  enginwr 
force  being  engaged  in  perfecting  records,  making  drawings,  &c. 

Several  reports  were  required  and  forwarded,  and  mast  now  be  intht 
Department. 

On  June  10,  1872,  the  President  approved  the  river  and  harbor 
appropriation  bill,  on  which  was  an  item  of  $KH),OU0  for  this  work. 

Having  received  notice  (unoflicially)  that  this  would  be  the  probable 
amount  allowed,  I  had  already  prepared  a  project  of  operations,  ami. 
on  receiving  the  proper  orders,  immediately  forwarded  it  to  jou.  In 
this  I  recommended  that  certain  portions  should  be  advertised,  and 
certain  others  should  be  given  to  the  former  contractors  by  eitension. 
This  was  disapproved  by  the  Department  for  reasons  given  in  letter 
dated  Washington,  1>.  C,  June  2(1,  1S72,  and  these  portions  ordered  t^' 
be  advertised. 

During  the  year  ending  June  30,  1873,  if  no  appropriations  are  matlc. 
during  the  next  session  of  Congress,  I  propose  to  fluisU  the  lower  lock, 
with  tlie  exception  of  the  gates  and  machinery,  to  well  forward  tbi' 
middle  lock,  while  the  balanee  of  the  appropriation  will  be  put  into  ihc 
section-work  to  be  expended  in  the  excavatiim  of  earti  and  stone,  ih^ 
building  of  exterior  riprap  wall,  aud  the  raising  of  the  entire  bankiu 
the  proper  height. 

The  amount  expended  to  June  30, 1872,  the  end  of  the  fiscal  year,  i* 
$288,843.41,  and  as  no  reason  exists  at  present  for  changing  mf  last 
estimate,  there  will  be  required,  as  per  estimate,  $1,723,4S1.19. 

AmoQut  on  hand  at  com  men  cement  of  fiscal  year $400,  W*i  "' 

Aiuomit  expended  ilnring  siuue  period Src^.  "^I  J' 

And,  by  aiithorily,  totrard  close  of  Gscal  year  endedJuno  30,  1871 llii,941<>' 

399.7'^  K 
Leaving iU^J 

Amount  appropriated  by  act  of  Jane  10,  1872 JWO.i'Vk 

Amount  available  for  fiscal  year  eodiDg  July  1,  1873 400,S1^ '- 

Balance  requiri»l  over  previous  appropriatiuDa  to  complete  the  work 1,3^.  J?)  1'' 

Of  which  the  sum  of  $1,000,000  could  be  advantageously  used  durin; 
the  fiscal  year  ending  June  30, 1874,  but  I  would  strongly  recommeii'l 
the  passage  of  an  appropriation  of,  say,  $500,000  during  the  next  sessifi" 
of  (Jongress,  to  be  made  immediately  available,  aud  that  the  balami'  "l 
$823,481.19  be  appropriated  by  the  first  session  of  the  next  Conpi^^ 
By  this  means  the  work  would  be  in  continual  progress  during  lix' 
entire  working  season  of  1873. 

In  case  of  continual  small  appropriations,  there  is  no  doubt  tbiit  n 
will  take  several  years  to  complete  this  work,  and  the  expense  to  tb<- 
Govemmeut  will  be  largely  increased  on  account  of  the  evident  dama^" 
wfaich  will  occur  to  the  work  from  it«  incomplete  state,  arising  froiii 
leaks  in  the  bank,  slides  from  unprotected  portions,  aiid  other  |winlf 
which  have  been  mentioned  in  previous  rejwrts. 

In  case  that  Congress  should  see  fit  to  Btake  an  early  and  Inr^'' 
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appropriatiou  dnriog  the  coming  sessioo,  eqaul  to  the  balance  of  my 
estimate  at  present  prices,  (there  in,  of  course,  a  possibility  of  a  chaiige 
in  the  same,)  I  have  no  doubt  that  the  work  could  be  placed  in  a  flt 
state  for  boats  to  |>ass,  aiid  nii%'jgatioii  kept  n|>  tbronghont  the  year, 
fxivpting  when  the  cauul  miglit  be  frozen.  On  account  of  loss  of  time 
and  rhange  in  prices,  I  am  in  doubt  as  to  the  sum  I  have  given  in 
my  fstimates  being  sufBcicnt,  but  no  alteration  can  he  made  until  the 
t'ortliconiing  letting,  consequently  nse  the  same  rtgures  as  furuiahed  in 
my  teimrt  to  yon  dated  November  10, 1S71. 

Iti  closing  I  wish  to  extend  my  thanks  to  my  corps  of  assistants,  who 
L.ive  worked  without  exception  to  forward  the  work  in  good  style,  and 
ffouM  especially  mention  Messrs.  Griffith,  Worrall,  Blaisdell,  (now  with 
Oeneral  Raynolds,)  Bayless,  and  Middleton,  civil  engineers,  and  Messrs. 
I'liqienter  and  Costello,  inspectors,  as  also  Mr.  O.  9.  Willey,  civil  en- 
{."ineerand  draughtsman. 

Appended  herewith  is  a  statement  marked  "A"  of  all  work  done 
'>-xcf ptiug  cement  and  materials  purchased  in  "  open  market")  upon  the 
impntvement  of  the  Des  Moines  Kapids  of  the  Mississippi  Kiver,  during 
tlur  fiscal  year  ending  June  30, 1812, 

\\\  of  which  ia  respectfullv  submitted  by  vour  most  obedient  servant, 
A.  il.  BURXHAM, 
Captain  of  Engineers,  United  States  Army,  in  local  charge 

Des  Moines  Rapids  Improvement. 

Ciiloiiel  J.  S.  Macoub, 

Corps  of  Engineers,  United  States  Army,  Kock  Island,  Illinois. 


H  19. 

IMPROVING  THE  DES  MOINES  RAPIDS. 

t^uffedings  of  a  hoard  of  engineers  convened  at  Keokuk,  lotca,  by  virtue 
of  the  fotloicing  order : 

OfFicB  OF  THK  Chief  of  Enoiskbkh,  , 

W<ahxvglo«,  D.  C,  October  'Zl,  1871. 

'''ikivkl:  The  board  of  ensiueera  coDslitnted  by  Special  Orders  No.  S,  Headqaartera 
I]'i9>  ^r  EaKmeera,  Jatmary  l9,  1871,  will  nicoDveue  at  Keokuk,  lL>\Ta,on  tliu  Htti  of 
K  ■'■■■inWr  Drxt,  or  sa  soon  thereafter  as  practicable. 

TLc  lusrd  will  inspect  tlio  Dea  Moineti  Rapids  improvement,  and  report  filllf  Its  con- 
■-  ii.Hi  aod  tbe  progrtms  made  in  its  conBtruction,  together  with  tlie  ailditioDal  work 
"11  »ill  be  lione  nuder  existing  contracts. 

rin  taiud  will  further  report  wbat  remains  to  complete  the  improvement,  including 
"'-  Uunrruas  Cbaunel  and  the  channel  below  the  lower  lock  of  thu  canal,  and  will  sub- 
■'1  Jii  •climate,  in  dutail,  for  the  completion  of  the  improvement  of  tlie  rapids,  accom- 
'.•  i^iiiK  tbe  estiuiate  with  HUch  explanatory  remarks  aa  may  be  required  to  show  the 
■-•-■'•if  diffurenve  that  may  bo  found  in  the  amounts  of  estimates  heretofore  sub- 
i..(inl.uid  those  snbiuitted  by  them. 

'  "liinrl  Macomb  will  detail  sncb  asaiHtonts  as  the  board  ma;  need,  from  amotig  the 
'f^tiV  •wot  here  nnder  bis  direction. 

Kj  •iioiniaDd  vX  II riaailier-G oners  1  Humphreys. 
Vrt-y  respectfully,  your  obedient  servant, 
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Keokuk,  IoVa,  10  o'clock  a.  m., 

December  2, 1871. 

Tlie  board  met  pursuant  to  the  foregoing  order.  Present :  Colonel  J. 
N.  Macomb,  Corps  of  Eogiucers,  United  States  Army;  Brevet  Major- 
General  J.  H.  Wilaon,  United  States  civil  engineer. 

Tlie  board  on  meeting  appointed  Captain  A.  H.  Bumham,  Corps  of 
Engineers,  United  States  Army,  .recorder,  and  proceeded  to  con- 
sider-^ 

First.  Tlie  subject  of  the  Bock  Island  Rapids  improvement,  and  came 
to  the  following  determination  : 

To  respectfully  call  the  attention  of  the  Chief  of  Engineers  to  the 
last  annual  report  on  this  work,  rendered  by  Brevet  Major  K.  F.  Hoff- 
mann,  civil  engineer  assistant,  through  Colouel  J.  N,  Macomb,  Corps  of 
Engineers,  United  States  Army,  eoRineer  in  charge  of  the  work ;  also 
to  recommend  that  $200,000  be  apiH^priated  during  the  present  session 
of  Congress,  and  that  this  be  done  immediately.  It  is  thought  by  the 
board  that  this  amount  of  $200,000  will  complete  the  improvement  aud 
open  the  Sock  Island  Itapids  for  navigation  at  all  stages  of  water.  In 
explanation,  it  is  to  be  stated  that  the  recent  surveys,  in  minute  detail, 
condncted  by  the  party  under  the  immediate  supervision  of  Major  E. 
I".  Hoffmann,  have  shown  the  existence  of  several  patches  of  rock  not 
heretofore  considered,  which  constitute  obstructions  that  must  be  re- 
moved, thus  increasing  the  amount  of  the  estimates  hitherto  submitted. 
The  entire  sum  asked  for  can  be  economically  expended  during  the 
coming  season. 

Second.  The  improvement  of  the  Illinois  River. 

Below  is  given  the  re[K)i-t  of  Mr.  Robert  E.  McMath,  civil  engineer 
assistant,  nnder  whose  immediate  charge  the  work  has  been  for  the  past 
two  years,  and  in  who.se  opinion  the  board  fnlly  coincides.  The  large 
sums  proposed  for  contingencies,  is  caused  by  the  peculiar  situatiou  and 
character  of  the  work  neceasarv. 

The  board  believes  that  $30(>,22C.C0  will  complete  the  work,  as  stated 
in  Mr.  McMath's  rej)ort,  and  that  $150,000  thereof  can  be  advantage- 
ously used  daring  the  coming  season.  It  consequently  reconiuieuds  the 
appropriation  of  that  amount. 

Keokuk,  Iowa,  IhumterS,  1871. 

Capths  :  The  work  fur  tlie  impTuvemeut  uf  the  IllinolH  Rivt^r  »t  the  close  of  tha  last 
flacul  year,  June  30.  1471.  was  cotuplota  lor  the  distihuco  uf  lifty-two  utiles,  affording 
a  uavitcabte  depth  of  5  feet  frum  the  Stat«  lock  and  dam,  at  Heury,  t^  PimrJa,  adiHtaiice 
of  thirty-seven  miles,  and  a  depth  of  4  feet  from  Peoria  to  Kingston,  a  further  distBUce 
of  fifteen  mites. 

As  this  work  was  done  with  a  view  of  preparing  a  bottom  for  a  7-foot  navimtion 
after  the  constrnctioD  of  a  nmposed  lock  and  (lam  at  Copperas  Creek,  the  depth  now 
available  dimlnishea  l^iwarn  the  lower  end.  The  construction  of  the  proposed  system  of 
looks  and  dams  beiu)^  yet  nncertain,  the  work  dune  below  Kingston  bos  been  proae- 
cuted  in  the  interest  of  present  navigation,  and,  so  fur  as  executed,  affords  a  minimum 
depth  of  31  feet  from  Kingston  to  Bcardstiowu,  u  distance  of  seventy-live  miles.  Coii- 
seqiiently,  the  result  of  the  work  np  to  the  above  date  is  a  completed  improvement  of 
fifly-two  miles,  and  a  partially  completed  iinprovempnt  of  sevunty-fivo  miles;  total 
leDgtb  of  river  improved,  one  hundred  and  tweuty-Heven  miles,  all  of  which  is  in  good 
condition  at  the  date  of  this  report. 

The  work  done  npon  the  seventy-five  miles  hsa  been  confined  to  the  localities  where 
the  depth  was  less  than  2i  feet,  leaying  all  bars  having  a  greater  depth  untouched  ;  bat 
wherever  work  has  been  done,  the  bars  were  removed  to  the  depth  of  4  feet,  accoiding 
to  the  plan  adopted  for  the  complete  improvement.  To  seonre  the  greater  immediate 
beneHt  from  the  improvement  during  its  progress,  it  has  been  thought  best  to  olassif; 
the  burs  according  to  their  character  as  oustructions,  and  to  remove  them  in  the  order 
of  clarification.  The  means  now  available  are  sufficient  to  extend  the  ^1  feet  imnrove- 
ment  thirt.v-seven  miles,  and  bring  it  to  a  point  where  the  navigation  of  the  Illinois 
depends,  iu  a  great  measure,  upon  the  stage  of  water  in  the  Mississippi. 
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fur  iLe  coiitplvtion  of  tbe  iiiiprovcitieut  iiji  to  n  atitiiilanl  of  4  frri 
dcplbte: 

Cubic  .viril*. 

DreiJRtus l,:!l}5.(m) 

Dtnw lo,Ola 

IVduct  for  work  now  iiniler  contract : 

Dredging SJM.iXM 

Ihuu :t,i3: 

LeavioE  to  be  proviileil  for : 
DiwigiD)[ 1170,13(1 

Tlie  oitti  Dinted  cost  h  : 

;lfl,l:«  cubic  varcls  of  (Iredgiug.  nt  as  cents S-242,ra4  Oil 

ll,'<T5Gabic  yards  of  <laiiu>,nc:'J 2:1,751)  IH) 

EngiDeering  ami  contiDgeucieH 3»,  942  fiO 

To  lie  appropriated ;«>G,286  liO 

If  tlie  nipans  are  proviiled  the  work  in  qnestioQ  cnn  bo  ooniplcti^d  in  two  years,  anil 
tbe  estimatea  are  baaed  ni>on  iU  \icomna  piosucutiou.  Tlie  cont  would  be  maU'rinll.r 
iucieaBed  if  the  work  is  delayed.  Tlio  amonnt  that  can  be  pnititably  expended  duriutc 
Ibe  coming  year  in  (150,000 ;  bj  tbe  expenditura  of  that  amouDt,  a  depth  ofi  feet  will 
be  wcureu  fur  naviijatioa  tbrouebont  the  river. 

Experience  tbna  ^rJnBtifies  the  opinion  that  the  improvemeDt  ha«  a  reaeonalile  di'- 
grre  of  permanence  in  its  character,  and  afl«r  enmplelioii  ciiii  be  inaiutained  in  full 
«l)iciency  by  tlie  annual  appropriation  of  (15,000. 
\'ery  respectfully, 

R.  E.  McMATH, 

Ci ril  EHgiiitrr. 
Captain  A.  H-BiTNiiAM, 

Corpt  of  EngiHeen,  Uiiiled  Slalen  Arniji,  fin-order  of  Hoard  of  Engineer!. 

Third.  Improvemeot  of  Des  MoiDe.s  Bapids  of  the  MissisBippi  Kirer. 
The  board,  after  due  iDTeatigatioii,lind  ttie  amoaiit  of  work  completed 
and  yet  to  be  done,  as  follows : 

I.  At  tbe  lower  lock— expraded fr!19,H!Kt  Oi) 

reqaired 54,iHil  Oil 

ToUl a74,9r>4  III) 

■Work  completed,  85  per  cent,  of  the  whole. 
To  be  done,  IS  per  cent,  of  the  whole. 

II.  At  the  middle  lock— expended f(il,T93  .-'.i 

refinired 145, 34H  Oil 

Total 207,041  (fli 

VTork  completed,  29  jier  cent,  of  tbe  whole. 

I'DCompleted,  71  per  cent  of  tbe  whole.  , 

III.  At  tbe  guard-lock— expended 

required 1346,^8  00 

Total 246,373  00 

Work  completed,  B  per  cent. 
Work  uncompleted,  92  per  cent. 

Hie  board  bave  only  enamerated  the  percentage  of  work  done  and 
to  be  done  oa  the  locks,  as  exact  amonnts  would  only  increase  the  extent 
of  this  report  ivitbont  affording  definite  information  to  the  Depart- 
laent. 

The  foregoing  estimates  do  not  include  tbe  cost  of  the  gates,  and  tbe 
necessary  cement  and  vrooght  iron, 

''"■  ,,.  n,  Google 
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Timber  for  the  gates  has  been  parchased,  also  the  cast-iroD  heel'|>08ts. 
The  labor  and  materials  for  puttiug  them  together  is  estimated  at  *9.'{,UU0 
tor  each  gate,  or  for  all  the  gates  of  the  three  locks,  say  $40,(K>0,  includ- 
ing con  tiugeiicies. 

CemoDt : 

Delivereil  at  lower  onil  miiMle  locks 36  pet  cvdI. 

Reijuii'dl  St  lower,  uildtlle,  au<l  guaiil  locks . &4  pvr  ceut. 

Wrought  Irou : 

Delivered i>9  percent. 

Reiiuired 41[ierc«ut. 

For  stone : 

Expended *312.7i?9  12 

Required 295,I»3  0U 

Total 608, 59[!  li 

At  lower  lock. 

Stone  deli vored 95  percent. 

St^ue  iwjuii'ed 5  per  ceut. 

At  middle  lock. 

It  is  ini^wssible  to  give  an  accurate  estimate  of  the  different  kinds  of 
stone  on  hand,  as  to  quality,  &c.,  o^ing  to  the  effect  of  frost  on  the 
unseasoned  stone  not  yet  dressed ;  it  is  believed,  however,  that  nearly 
all  is  furnished. 

Guard-lock. 

Stooe  delivered 19  percent. 

Sione  requited , 81  per  ceut. 

These  items  are  as  closely  made  op  as  possible,  but  those  referring  to 
lock-work  may  vary  hereafter,  as  it  is  not  practicable  to  determine  tbe 
exact  amount  of  excavation  necessary  to  obtain  the  proper  solidity  of 
foundation  for  the  lock-walls.  This  has  been  exemplifleid  during  tbe 
past  snmmcr  at  the  middle  lock,  where  it  was  found  necessary  to  exca- 
vate for  that  portion  of  the  masonry  and  other  portions  of  the  wort 
commenced,  from  lH  to  27  inches  below  lock-bottom.  This  was  due  to 
the  lack  of  homogeneity  iu  the  upper  strata  of  the  rock  on  which  the 
lock  is  placed. 

With  reference  to  the  stone  for  lock  masonry  it  must  be  said  that  the 
l>eouliarity  of  the  magnesiau  limestone  found  on  the  Mississippi  Kiver 
renders  it  difhcult  to  classify  it  exactly  till  it  basbeen  partially  dressed; 
hence,  iu  same  cases,  stone  thought  at  one  time  to  be  lit  for  face-work 
has  been  subsequently  condemned  or  thrown  into  "  backing,"  and  ricf 
reran,  Ho  care  or  diligence  can  prevent  this,  as  the  appearance  of  the 
stoud  fresh  from  the  quarry  is  often  very  decepti\'e, 

It  is  dilScalt  to  estimate  the  section  work  exactly ;  but  tbe  following 
tabulated  statement  of  the  work  done  aud  yet  to  be  done  has  been  pre- 
pared from  the  records  of  the  office,  and  Is  believed  to  be  as  accurate  as 
it  can  be  made  till  the  work  is  completed : 

Cubic  jardu  of  earth, '' At  91?  per  cent.) 6e3,<e2.5 

Cubic  j-acds  of  rock,  (ot97ii  per  cent.) 356,»*.l 

Culilc  yanlsof  embankment. (at  56i^  percent } 40,33i> 

Cubic  vards  of  puddling,  {at  M  J  per  ceut.) <.(ii3.7 

Cubic  yard*  of  himig,<at  100  per  cent.) 2,6S9.1 

*  lufonnntioD  bus  been  sought,  but  not  obtained,  from  seTeiml  p»rties.— A.  fi.  B. 
MKibyGoOgle 
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Cubic  finis  of  atone  to  b«  borrowed,  (at  47ii  per  cent.) TI,  49U,  8 

Cubic  j-anls  of  riprap  wall,  (at  36  per  cent.) 5i,  lU7,a 

CiiUitjardB  of  vertical  wall,  (at  13  per  cent.) 800 

Mile*  of  railroad,  (at  100  per  cent,) 1.44 

Hods  of  public  road,  (at  40}  per  cent.) 377i 

The  above  figures  represent  amount  of  work  actually  done  on  section- 
n-ork. 

The  figures  below  represent  amount  of  work  yet  to  be  done  on  section- 
work  : 

Cubic  jardn  of  earth,  (at  8|  per  cent.) t>l,7S0 

Cubic  jards  of  rook,  (at  23  i)er  cent.) 9,5*) 

Cobic yards  of  cmbniikmeut,  (at  43^  percent.) 30,5t>(> 

Cubic  janls  of  puddling,  (at  45}  percent.) 4,100 

Cubic  jncils  of  stone  to  be  borrowed,  (at  521  per  cent.) 80,000 

Cubic  j-ards  of  ripisp  wall,  (at  G4  percent.) O^.TriO 

Cnbic  yards  of  rertical  wall,  (at  98  per  cent.) 1,S00 

Rods  of  pnblic  road,  (at  139}  per  cent.) 550 

TLe  amount  of  money  actually  paid  out  for  work  done  on  the 
section-work,  exclusive  of  engineering  expenses  and  land  damages,  is 
41,431,629.63,  or  78g  per  cent,  of  the  amount  required. 

The  amount  of  money  reqnired  to  complete  section-work,  based  on 
last  contriKt  prices,  is  $388,469,  or  21^  per  cent. 

The  board  Tisited  the  canal,  and  found  that  the  work  upon  its  various 
parts  had  been  conducted  with  skill,  energy,  and  fidelity,  as  well  as  in 
accordance  with  the  plans  and  directions  of  toe  engineer  in  charge, 

Tbe  quality  of  the  materials  furnished  seems  to  be  fully  up  to  the 
standard  required  by  the  contracts  covering  the  same.  The  action  of 
the  frost  has  resulted  in  splitting  some  of  the  stone  which  had  not  been 
sufficiently  freed  from  quarry  water  before  the  cold  weather  came  on, 
but  what  loss  will  be  incurred  by  the  Government  from  this  cause  can- 
not be  precisely  stated  till  the  lock-walls  shall  have  been  completed.  It 
is  not  believed  that  the  aggregate  quantities  of  stone  required  will  be 
serionsly  changed  by  this  cause. 

The  board  finds  that  this  work  bas  been  conducted  strictly  in  accord- 
ance with  the  laws  of  Congress  having  reference  to  contracts,  and  quite 
as  economically  as  is  practicable  under  the  system  of  partial  appropria- 
tions. Major  Bambam,  the  officer  in  local  charge,  has  carried  out  ably 
and  faithfhlly  the  instructions  received  from  time  to  time  from  tbe  supe- 
rior antborities. 

On  the  subject  of  tbe  Montrose  Channel,  no  reason  is  seen  for  chang- 
ing the  original  estimate,  which  'is  for  37,054  cubic  yards  at  $7  =$259,378. 

The  channel  below  the  lower  lock  has  not  been  heretofore  looked 
upon  as  a  matter  of  great  importance,  as  in  the  original  project  it  was 
supposed  that  all  boats  which  could  reach  Keokuk,  ascending  the  river, 
could  at  all  times  enter  the  mouth  of  the  canal  by  pursuing  the  slfbrtest 
line  from  the  channel ;  but  in  view  of  future  improvements  of  the  river 
Iielow  Keokuk,  and  the  construction  of  tbe  railroad  bridge,  projected 
and  built  since  the  location  and  commencement  of  the  lock,  which  ren- 
ders it  necessary  to  take  a  line  tor  the  channel  passing  between  tbe 
'Iraw-pier  and  the  Iowa  side  of  the  draw,  thus  increasing  tbe  length 
and  depth  of  the  excavation  and  rendering  a  great  part  of  it  absolutely 
necessary  to  meet  the  ordinary  conditions  of  the  present  low-water 
navigation,  the  following  estimates  have  been  prepared  for  channel  of 
tour,  five,  or  six  feet  in  depth. 

Rating  earth  excavation  at  30  cents  a  cubic  yard,  and  rock  excava- 
tion at  88  a  cubic  yard,  including  expense  of  constructing  coffer-dams — 
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For  a  cbaoiiol  four  feet  deep :  ' 

4,000  cabicyaids  of  earth  ftt  30  cunts ^1,200  IX' 

11,129.7  cubic  yards  rock  cxcavatiou,  at  j« tf9.0:t7  C*} 

10  pur  cent,  for  couliugeocies y,  C>23  Tii 

■  99.2fil  -m: 

For  a  channel  Hvo  fuct  deep  ; 

AMM  cubic  j-ards  eartli,  at  30  cents SI,  800  OO 

IH.574.7  cubic  yanU  rock,  at  »r< 14S,51t7  tui 

10  per  cent,  for  contiu fancies 14,979  7t> 


Fur  II  uhauuDel  aix  feet  ilcpp  ; 

4,0!)0ciibi<:  vards  cartb,  at  30  teutu §1,200  Oii 

ai),01'J.7  cubic  yanls  rock,  at  ^ 9W,157  W 

10  jier  ceut.fur  couliugeucics 'M,93o  7fi 

2:»,293  W 


Tbe  luoat  importaut  reasons  fur  au  iucrease  in  tbe  aoiouiit  of  tht* 
approprifttioQ  asked  for  are : 

First.  It  was  origiually  considered  that  the  entire  amount  of  "  slope" 
and  "riprap"  wall-stone  would  be  furnished  by  the  excavation  from 
tbe  prism  of  the  canal,  whereas  it  ha.a  been  found  that  a  large  amonnt 
of  this  must  be  "  borrowed  "  or  bought,  aud  both  processes  have  been 
adopted  during  the  past  season  aud  must  be  in  the  next.  This  arises 
from  the  fact  that  a  large  amount  of  rock,  when  excavated,  is  found  to 
be  entirely  unfit  for  building  purposes;  some  is  so  worthless  as  to 
crumble  from  a  slight  pressure  of  the  fingers,  or  if  stronger,  from  the 
effects  of  the  first  frost.  Other  portions  when  blasted  give  such  au 
amount  of  small  fragmeuts  as  to  be  entirely  useless  for  purx>oses  of  pro- 
tection. 

In  conclusion  the  board  respectfully  calls  the  attention  of  the  Chief  of 
Engineers  to  the  reports  of  Captain  A.  H.  Burnham,  Corps  of  Eugineers. 
United  States  Army,  in  local  charge  of  this  work,  and  to  a  coudensed 
estimate  for  the  completion  of  the  work ;  also  to  letters  and  reports  now 
ou  file  iu  the  Engineer  Department  from  the  various  oflScers  in  cbarge 
of  these  works  at  different  times,  concerning  tbe  increased  cost  of  labor 
and  materials,  if  partial  appropriations  only  are  made.  The  members 
of  the  board  see  no  reason  for  changing  their  opinion  on  this  subject, 
aud  would  state  that  iu  ])artial  appropriations  lies  the  great  cause  for 
increased  cost  over  the  original  estimates;  and  farther,  it  may  not  be 
amiss  to  say  that  it  is  impossible  for  any  one  to  foresee  what  may  be 
the  prices,  in  the  accepted  bids,  for  doing  the  work  or  furnishing  mate- 
rials under  the  contract  system,  aud  hence  while  the  board  has  taken 
all  ordinary  precautions  to  make  accurate  estimates,  it  does  not  wish  to 
be  understood  as  giving  figures  herein  for  anything  else  thau  the  closest 
approximations  attainable  in  the  case. 

BUMkUItY. 

For  completing  Rock  lalauil  Rapids |aM,000  00 

For  completing  Illiaois  River  iniprorement 306,286  60 

For  completing  Dee  Moinee  rapids  improvement : 

1.  Bection-work t3H6,469  0» 

2.  Lower  lock 54,IM1  00 

3.  Middle  lock 145,S4«i  OO 
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4.  GaMd  lock iHf:,-i7i  fHI 

:..  SloiM! Ja-^fiixj  00 

'i.  ilaQlroKe  Chauuul ii."ii),37«  00 

7.  C6»nuellwlowlowerlockifofonlv4  feet  depth TO.Bfil  ;Mi 

A<M  for  coAtingeD'-iea  on  Ni>a.3,:),'J,iiml  Ti,  10  mr  cent 74,2fl9  00 

ForIock-gat«s,aaj- W,(»00  00 

Tirtal I,5fi0,627  3ti 

-liliiitioualfurtidiuuiielofSft'et  iurfqitli  below  luwerlutk 6r>,r>16  00 

1,669,143  »; 
Adilitional  for  u  chaiiuel  of  ti  fuet  in  ileiitli  below  lower  lock (i5, 516  (HI 

Urand  total  for  theiniprovemeiit  of  DcsMoint-H  Rapids 1,734.659  36 

All  of  which  is  respectfully  BubmitteJ. 

J.  N.  MACOMB, 
Colniiel  of  Engineers,  U.  S.  A.,  rrexident  of  Bwird, 
J.  ir.  WILSON", 
United  States  Ciril  Entfiueeis. 
A.  H.  HURNHAJt, 
Captain  Enginecn,  V.  8.  A.,  Reconler. 


IMPKOVING  THE  DES  SIOIXES  KAPIDS. 

IIOCK  INLAND,  Illinois,  March  7,  1S72. 
Gekeral  :  lu  Hccordiiiice  with  the  requirements  of  your  letter  of  the 
Tth  ultimo,  a  careful  exnmiimtion  of  the  records  at  Keokuk,  toucliint; 
tlie  estimates  which  were  presented  for  completing  the  United  States 
iDiprovement  at  Bes  Moines  Bnpids  of  the  Mississippi  River,  has  been 
made,  u]ion  which  is  base<1  the  within  explanatory  reiHtrt  which  is 
signed  by  General  Wilson  and  myself,  and  seems  to  justify  the  recent 
tather  than  the  former  estimates,  and  to  show  the  causes  of  the  diflfer- 
i?nce  to  which  our  attention  was  called. 
Ail  of  which  is  respectfully  submitted  by  yQur  most  obedient  servant, 
J.  N.  MACOMU, 
Colonel  of  Engineers,  Vnital  States  Army,  Engineer  in  Charge, 
and  General  Superintendent  United  States  Improvement  Des  Moinei  R. 

Brigadier-General  A.  A.  HUMPHREYS, 

Chief  of  Engineers,  U.  S.  Army,  ^Yalllling^on,  J).  C. 


Sew  YoiiK,  February  28,  1872. 

Ge:(ehal  :  In  answer  to  your  letter  of  February  7,  1872,  we  have  the 
linnor  to  submit  thefollowing  statement,  the  data  for  which  was  com- 
piled from  the  office-records  by  Major  Buroham  ■ 

Ist.  Section-icorJc. — Your  letter  states:  "Canal-prism,  total  of  earth 
and  rock  excavation,  original  estimate,  (board  of  engineers,  -Inly  20, 
1867,}  448,348  cubic  yards." 


'Infoimfttion  hiwbeeD  mught,  but  not  obtaintil,  from  Heveral  pnrtii 


~ooglc 
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This  statement  does  not  agree  Tritii  the  records  of  the  ongiiial  esti- 
mate, retained  iu  the  office  at  Keokuk,    It  should  bo  as  follows : 


Agaii),  as  your  letter  does  not  state  the  fact,  wo  presume  it  Las  been 
overlooked,  but  after  this  work  was  started  in  Xoveuiber,  1 807,  a  revised 
estimate  from  actual  cross-sections  was  taken  and  found  to  differ 
materially  from  the  original  estimate  handed  in  hy  the  board  of  en- 
gineers of  July  'JO,  1.S67,  and  as  the  revised  estimate  was  taken  moiv 
carefully,  and  every  endeavor  made  to  have  it  accurate,  (leiieral  Wilson 
being  then  in  charge,  it  was  adopted  as  the  original  estimate  for  ofUce 
pur)x>ses.    From  that  estimate  we  find : 

Cubic  Tanl>. 

Escnvntion  of  rook 216, 32R 

Excavation  of  earth S^ii.EKir 

Eiubauknient,  (ttxccas  of  excavation) 229,  0.'il> 

Total 1,045,374 

which,  as  you  will  perceive,  shows  considerable  difference  from  the 
original,  or  what  should  be  more  properly  called  the  "estimate  based 
on  preliminary  surveys," 

Having  now  stated  what  we  started  from,  namely,  the  revised  esti- 
mate, a  copy  of  which,  dated  February  21>,  1808,  is  among  the  records 
of  General  Wilson's  papers,  we  will  explain  another  difference. 

Your  letter  states,  "Exhibit  of  Januarj',  1872,  shows  excavation  as 
l,liy,7S0  cubic  yanls."    This,  we  presume,  is  made  up  as  follows : 

Cable  .VBid» 

Enrth  excavation,  (finialiBd) 68S,4iW 

Earth  excavation,  (unfinished) 64,77^1 

Rock  excavation,  (HniHbetl) 356, 9r'-- 

Rock  excavatiou,  (unfinished) 9, 5Sii 

Total 1,119.7^* 

From  the  above  showing,  the  difference  deducted,  as  per  your  letter,  is 
C71,432  cubic  yards.  It  should  have  been,  as  per  first  etatement,  552,3S0 
cubic  yards.  But  take  the  revised  estimate  of  February  20, 18C8,  and  it 
will  be  seen  that  the  original  estimate,  instead  of  being  567,400  cnbie 
yards,  was  1,045,374  cubic  yards.  This  materially  lessens  the  difference 
from  the  original  estimate,  and  it  now  becomes  74,406  cubic  yards  of 
increase  over  original  estimate.  To  explain  that,  we  would  call  yoor 
attention  to  various  reports  made  from  the  office  at  Keokuk,  particularly 
Major  Burnham's  last  yearly  report,  and  also  report  dated  10th  Way. 
1871,  (monthly,)  in  which  the  subject  of  increase  of  material  and  of 
cost  with  regard  to  this  work  is  discussed  in  full.  The  reason,  however, 
for  the  great  increase  of  excavation  over  the  revised  original  estimate  is 
accounted  for  more  fully  from  the  fact  that,  first.  General  Wilson  iu  the 
latter  part  of  the  year  1S68  ordered  the  grade  of  the  canal  to  be  changed 
from  a  perfect  level  to  an  incline  of  1^  inches  to  the  mile.  This  grade  in 
a  distance  of  five  miles,  and  with  the  immense  width  of  prism  of  300 
feet,  gave  considerable  of  an  increase  of  material  to  be  excavated. 
espi>cially  through  Sandusky,  Rickey's  Distillery,  and  the  middle  lock 
pits,  both  of  rock  and  eaith,  but  through  the  earth  excavation  above 
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tbe  mitldle  lock,  particiilarlj-  just  below  where  Price's  Creek  ileltonclies 
into  tlie  canal.  Doriiig  the  progress  of  tlie  work  it  was  fomul  tliat  tlie 
rock  Ited  laid  some  four  feet  below  tbe  theoretical  grade  of  tbe  caual. 
ami  that  it  we  excavated  that  earth  it  would  aid  iu  the  construction  of 
the  embankment  and  also  provide  a  pool  or  restirvoir  for  the  deposit  of 
the  silt  Irom  Price's  Creek.  Tbis  was  approved  by  Oeueral  Wilson,  then 
ill  cliarge. 

Again,  during  tbe  progress  of  the  work  it  was  found  that  roi^k  suita- 
ble for  tbe  building  of  the  riprap-wall  obtained  from  excavation  was 
ruuning  short ;  it  was  advisable,  if  possible,  to  olitaiu  this  rock  from  tbe 
prism  of  the  canal,  the  only  way  to  do  so  was  to  go  below  the  theoretical 
bottom,  or  t-ake  it  from  the  sides;  as  by  the  first  plan  of  building  the 
canal  it  was  proposed  to  leave  the  excavation  through  rock  oniy25l» 
feet  wide.  \Ve  bad  a  berm  bank  on  the  west  side  of  tbe  canal  of  50  feet 
in  width  for  the  whole  leugth  of  excavation  below  the  middle  lock,  and 
for  a  large  part  of  the  excavation  above  the  middle  lock,  which  it  was 
found  could  be  made  available  withoutgoiugoutsideofthe  canal  for  said 
material ;  consequently  instructions  were  given  by  Major  Burnbam  to 
have  that  berm  excavated  and  the  material  used  for  building  wall,  and 
an  item  of  agreement  covering  this  point  was  inserted  in  the  last  con- 
tract with  Messrs.  Dull  &  Williams,  the  parties  who  did  the  last  work 
on  the  canal.  The  above  explains  fully  the  diflerence  of  74,406  cubic 
.vards  in  the  amount  of  excavation. 

2d.  In  regard  to  stone  for  riprap  walla,  (total  of  excavated  and  loose 
oriffinal  estimate,  board  of  engineers,  July  20,  1867,)  your  letter  of  Feb- 
ruary 7, 1872,  makes  192,000  cubic  yards.  The  original  estimate  from 
which  the  above  was  taken  makes  it  343,000  cubic  yards.  There  seems 
to  be  an  error  here. 

The  revised  original  estimate  herehibefore  mentioned,  of  February 
l'fl,18C8,  makes  tbe  amount  of  riprap  borrowed  (or  loose)  and  excavated. 
3l*4,3IO  cabic  yards,  which  is  not  quite  as  much  as  was  estimated  in  the 
'■estimate  ou  preliminary  surveys."  Again,  referring  to  your  letter  we 
find  that  the  exhibit  for  January,  1872,  is  n»  follows : 

Cnbie  ysrti". 

Sionetnlie  borroweil,  (flnishert  work) 71.49'.l 

Sloiie  to  be  borrowed, (UDtlDiBbcd  work). 80,000 

Riprap-wall,  (AniHlied) 52,107 

Hiprap-widl,  (unfiDished) 9!i,750 

Total 296,356 

which  is  a  decrease  instead  of  au  increase  from  the  original  esti- 
mate, both  of  the  "  estimate  on  preliminary  surveys  "  and  of  the  revised 
<;8timat«  of  February  29, 1868 ;  conseqaently  that  inquiry  is  sufficiently 
answered  by  the  mere  statement  of  the  fact. 

it  may  not  be  amiss  to  state  why  the  stone  for  riprap-wall  turns  out 
less  upon  constructiou  than  the  estimate,  and  it  is  found  in  the  fact  that 
General  Wilson  changed  the  slopes  of  the  inside  of  the  bank  from  IJ 
feet  upon  1  foot  to  l|  feet  upon  1  foot,  thereby  reducing  the  hypothe- 
DQse  of  the  angle  of  slope  and  lessening  the  number  of  yards  required. 

3d.  Xocit*.— The  revised  estimate  of  General  Wilson,  December,  1868. 
was  $1,090,000,  and  we  resi>ectfolly  call  the  attention  of  the  Chief  of 
Kngineers  to  the  letter  of  General  Wilson,  dated  December  3,  1868,  in 
which  the  cost  of  the  three  locks  is  fixed  at  the  above  price,  i-iz, 
§1,090,000,  ami  also  to  tbe  remarks  made  therein  concerning  the  uncer- 
tainty of  the  contract- pi  ices.  At  that  time  it  was  anticipated  that  tbe 
prices  of  Tobie  &  Co.  for  stone,  and  E.  Owen  for  labor  in  constnictiou 
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of  lower  locks,  would  determine  the  final  cost  ot  tlie  coastractlon  of  tlie 
tLree  locks,  aud  also  the  delivery  of  all  stone  required. 

In  the  first  place,  it  should  be  remembered  that  the  plaos  of  the  locks 
have  been  coosiderably  modified  in  details,  fixtures,  aud  cost,  all  of 
which  tend  to  materially  increase  their  fli'st  cost,  but  to  lessen  the  com 
of  maiateuance. 

The  prices  for  labor  iu  couatructioii  of  middle  guard-locks  have  beeu 
based  upoD  prices  at  lower  lock. 

The  prices  for  stone  in  estimate  of  January,  1S72,  were  based  upoQ 
prices  of  last  contractors,  viz,  Messrs,  Wells,  Timbermau  &  Co.  Mr. 
Tobie'a  price  in  1808  for  stone  was  as  follows :  face-stone,  $G.t)0 ;  hack- 
ing', $4.25 ;  and  these  were  the  prices  upon  which  General  Wilson  based 
his  estimate. 

According  to  the  original  estimates  made  by  General  Wilson  in  18tS, 
and  prices  of  Mr.  Tobie  (upon  which  amounts  of  money  were  estimated) 
were  as  follows : 

9,903  cnbio  yards  faoe-Btone,  at  *6.90 *iS,X«  T" 

17,178  ctDbic  yards  bocbiiig,  at  $4.25 73,0l«:iil 

H330  cubic  jarda  (verticiit  wall)  rabble-stone,  lor  M-^') 77. 477.^1) 

1,S70  cubio  yards  (slope  wall)  rubble-stoue,  I'or  i^i.SU 4,tiTa  IW 

Total *ja.4«):» 

to  actual  amouut  of  stone  then  required  to  finish  three  locks.  Mr. 
Tobie  having  failed  to  furnish  the  stone  at  above  prices,  surreudi'rtil 
his  contract  in  1809,  and  a  reletting  was  required. 

According  to  thC'Subsequent  prices  the  quantities  amount  as  follovr?, 
after  deducting  the  quantities  furnished  by  Mr.  Tobie,  viz : 
:(-t4  cnhio  yards  faco-stone  ; 
.58  onbic  yards  baokjns ; 
■29:t  cubic  yards  vertical-wall  stoats ; 
40  cubic  yards  slope-wall  stone ; 

there  remained  to  be  furnished,  (aud  at  the  subsequent  and  present  o'u 
traet  prices  the  result  obtained  is  as  follows :) 

9,569  cubic  yards  face-stone,  at  Jlfi.r.O IIS?,"— .'' 

17,iafl  cubio  yards  back! uR-a tone,  at  §9.50 : 162.710  "> 

17,937  cubic  yards  (vertical-wall)  atone,  at  «9.50 170,401  :-' 

1,830  cubic  yards  {slope-wall)  stone,  at  85 9,  15im<' 

r*o.i:*i" 
Deduct  originol  cstiinat«d  cost aat.**'  7ii 


over  and  above  original  estimated  cost. 

The  above  figures  must  be  increased  at  least  75  per  cent,  on  acconnt 
of  increased  amouut  of  wing  and  connecting  walls,  which  couhl  nut  be 
constructed  out  of  stone  excavated  from  the  prism  of  the  canal,  as  was 
intended.  This  gives  an  actual  amount  in  cost  of  entire  amount  of  stoni; 
required  to  fully  complete  the  three  locks,  $484,166.02  over  and  ahovi- 
the  original  estimated  cost  for  same. 

With  regard  to  the  construction  of  the  three  locks,  in  addition  to  the 
increase  of  quantities,  washing  away  of  materials  by  floods,  and  codsi^ 
quent  destruction  of  one  wall  at  lower  lock,  the  attention  of  the  Chief 
of  Engineers  is  also  called  to  another  portion  of  General  Wilson's  lelier 
of  December  3,  1808,  to  the  Department,  wherein  he  says : 

Tbat  witb  partial  appropriations,  &c.,  the  entire  work  Muiil_be  increaaed  rrrjr  >■''' 
riallg  in  coat  aud  be  greatly  delayed  in  its  final  completion,  JLe.,  Jkc. 
This  prediction  of  General  Wilson's  has  been  fully  verifl^rd.    The 
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prices  of  important  items  have  been  very  uiAterially  increase*).  The 
estimate  of  Jannary,  1872,  for  completion  of  the  locks  was  baaed  upon 
hgoKs  of  last  contracts,  to  which  it  is  safe  to  say  that  an  increase  of  at 
leaat  10  per  cent,  may  be  expected,  for  tlie  simple  reason  that  with  each 
reletting  the  contract  prices  increase  in  about  that  proportion.  This 
item  of  10  per  cent,  will  cover  the  $74,21i9  enumerated  in  your  letter. 

In  conclusion  we  may  call  attention  to  the  fact  thnt  the  estimate  of 
.fannary,  1872,  was  compared  with  the  estimate  of  July  20, 1807,  instead 
of  the  revised  estimate  of  General  Wilson,  of  December  3,  1808. 

In  the  first  case  the  estimate  was  t763,471 ;  in  the  revised  estimate  of 
December  3,  1868,  *1,090,000;  difterence,  $326,520.  Therefore,  after 
adding  to  this  snm,  viz,  $326,529,  the  sura  previously  determined  upon 
with  regard  to  stone,  viz,  $484,100.02,  gives  $810,005.02,  as  an  amount 
actually  in  favor  of  the  January,  1872,  estimate  made,  provided  the 
amount  of  original  estimate  is  compared  with  the  January  estimate. 

This  estimate  was  mode  after  severnl  years  of  observation  and  prac- 
tical experience  on  this  particular  work,  and  was  determined  upon  after 
Doting  the  delays  in  appropriations,  and  in  each  reletting,  and  actual 
i-oat  of  doing  each  item  of  work,  whereas  the  original  estimate  was  made 
nitboHt  any  actual  knowledge  of  it. 

Tmstiog  that  the  foregoing  statement,  together  with  the  previous 
reports,  may  enable  you  to  properly  understand  the  particular  difficulties 
of  this  case. 

We  are,  very  respectfully,  your  obedient  servants, 

J.  N.  MACOMB, 
Colonel  Engineers  U.  8.  A.,  Engineer  in  chafge,  and  General 
SvperinteivSent  Dea  Moinet  Bapulg  Improrement. 
J.  H.  WILSON, 
United  States  Civil  Engineer. 
Brigadier-General  Hltiphrbys, 

Chief  of  Engineers,  Washington,  T>.  C. 


improving  the  rock  island  rapids. 

United  States  Enginebb  Office, 

Rock  Island,  Illinois,  August  15, 1872. 

Colonel:  I  have  the  honor  to  submit  my  annual  report  of  operations 
for  the  improvement  of  the  Rock  Island  Kapids  during  the  fiscal  year 
ending  Juiie  30,  1872. 

The  work  of  excavation,  under  the  contract  with  Mr.  J.  J,  Dnll,  was 
commenced  on  the  2Cth  of  July,  1871,  and,  with  the  exception  of  the 
interval  between  November  19,  1871,  and  April  1,  1872,  during  which 
time  work  was  inexpedient,  owing  to  the  ice  and  prevalent  high  water, 
has  been  pushed  forward  with  great  energy  up  to  the  present  date.  The 
rock  has  been  removed  by  use  of  coffer-dams  and  by  chisel  and  dredge. 

I.  The  contractor  began  operations  at  Smith's  Chain.  Your  predeces- 
sor inteude<i  improving  the  old  channel  at  this  chain,  but  from  a  more 
extended  survey  by  soundings,  and  a  comparison  of  the  respective 
quantities  of  rock  to  be  excavated,  you  decided  in  favor  of  a  new  cut, 
thereby  avoiding  the  deep  holes  in  the  old  channel,  which  ofi'er  great 
impediments  in  the  construction  of  coti'er-dams,  and  gaining  the  advan- 
tage of  a  nearly  straight  line  of  channel  from  the  head  of  Sycamore  Chain 
to  the  head  of  the  rapids.    Pilots  and  other  river-men  applaud  this 
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change,  aud  it  bag  in  feet  already  proved  to  be  a  great  advantage  to 
navigation. 

A  cofler-dam  of  2,20!)  feet  in  circuit,  in  an  average  deptb  of  about  4.3 
feet  below  low  water  of  18fl4,  and  with  ten  criba,  was  commenced  on  tbe 
^Otti  of  July,  and  ou  tbe  2Stb  of  tbe  following  September  the  excavation 
was  completed,  accepted,  aud  paid  for  by  you,  to  tlie  amount  of  5,5yS.87 
cubic  yards. 

In  tbe  mean  time  two  cbisels  and  a  dredge  were  working  at  a  patch 
in  the  channel  about  500  feet  distant  from  the  head  of  the  cofTer-datu. 
This  patch,  called  Center  Patch,  and  some  strips  of  rock  upon  which  the 
head  and  foot  of  the  coffer-dam  rested,  altogether  amounting  to  &12,5 
cubic  yards,  were  remo\ed,  and  on  the  30tb  of  October  the  work  was 
accepted  and  paid  for, 

II.  Upper  Chain,  or  so-called  "opening  at  Smith'a  Chain." — Thechaunel 
at  the  Head  of  the  rapids  was  veiy  doepj  but  too  narrow  for  easy  navi- 
gation. It  was  determined  to  give  it  a  width  of  'IWi  feet  by  cutting 
away  a  strip  of  rock  from  the  Iowa  boundary  of  the  channel,  and  a 
cofler  dam  was  built  for  tliis  i)ur|Kise  of  1,710  feet  in  circuit,  in  an  aver- 
age deptb  of  3.3  feet  below  low  water  of  1804.  This  dam  was  begun  at 
about  the  time  of  the  completion  of  the  large  dam  at  Smith's  Chain ;  the 
rock  was  removed  to  the  amount  of  3,697.5  cubic  yards,  and  the  work 
accepted  and  paid  for  on  the  3Uth  of  October.  The  strip  of  rock  ou 
which  the  side  of  the  colfer-dam  nearest  tlie  Illinois  shore  had  rested 
was  afterward  removed  by  chisel  and  dredge,  aud  on  the  20th  of  i!ay, 
1872,  the  exca^■attou,  to  the  amount  of  991.30  cubic  yards,  was  accepted 
and  paid  for. 

III.  Beticeeii  Smitli's  and  Sycamore  Chains. — Between  these  chains  there 
ejiisted  a  very  crooked  and  dangerous  channel.  Patches  of  rock  of 
greater  or  less  area  extended  into  the  channel  from  the  sides,  and,  further- 
more, numerous  patches  of  small  extent  lay  scattered  in  mid-channel. 
It  was  decided  to  inclose  the  larger  areas  of  intruding  rock  by  coftier- 
dams,  aud  to  remove  the  smaller  dispersed  patches  by  means  of  chisel 
and  dredge.    There  were  two  dams  constructed. 

(a.)  Upper  coffer-dam. — This  dam,  of  960  running  feet,  in  an  average 
depth  of  5  feet  below  low  water  of  1864,  was  commenced  on  October  1. 
1871 ,  aud  on  the  20th  of  the  same  month  805.1  cubic  yards  of  rock  had 
been  removed,  accepted,  and  paid  for. 

(&.)  Lower  coffer-dam. — This  dam,  of  840  running  feet,  in  an  average 
depth  of  5.9  below  low  water  of  1864,  was  commenced  on  October  3. 
1871,  and  on  the  28th  of  same  month  817.2  cubic  yards  of  rook  had  been 
removed,  accepted,  and  paid  for. 

(c.)  Chisel  and  dredge  work. — This]  work  was  begun  daring  October, 
1871,  continued  until  close  of  navigation,  resumed  this  year,  and  com- 
pleted May  15, 1872,  at  which  time  the  work  was  acceptetl  and  paid  for. 

IV.  Crab  Island. — The  uature  of  the  channel  at  this  locality  was 
similar  to  that  above  mentioned  between  Smith's  aud  Syoi  more  Chains, 
requiring  in  like  manner  the  construction  of  two  eofi'er-dams  and  the 
nae  of  chisel  and  dredge. 

(a.)  Upper  coffer-dam. — This  dam,  of  1,100  running  feet,  in  an  average 
depth  of  0.8  feet  below  low  wat«r  ofl84>4,  wascommeuced  at  the  end  of 
October,  1871;  1,077.4  cubic  yards  were  removed,  and  tbe  work  was 
accepted  aud  paid  for  November  27,  1871. 

(6.)  Lower  coffer-dam. — This  dam,  of  1,020  running  feet,  in  an  average 
depth  of  6.3  feet  below  low  water  of  1864,  was  begun  in  the  latter  part 
of  October;  1,446.9  cubic  yards  were  removed,  and  the  work  accepted 
and  paid  for  on  November  16, 1871. 
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(c)  The  chisel-work  at  this  place  was  begun  early  in  June,  1872;  4(H) 
cubic  viirdq  have  beeu  removed,  aud  the  work  accepted  and  paid  for. 

V.  Saint  Louin  Chain. — Nutneroua  soundings  were  made  in  the  fall  of 
ISil  on  this  chahi,  iu  addition  to  those  of  1SC7  and  I8(W.  After  plottiu;; 
Iliese  soundings,  the  plan  which  had  previously  obtained  iu  regard  to 
the  iniprovemeut  of  this  chain  was  changed  by  you. 

The  channel  is  deep  and  wide,  with  the  exception  of  the  part  called 
Saiut  Louis  Cabin  Passage.  At  this  point  (speaking  with  refereu(x«  to  a 
plane  4  feet  below  low  water  of  18(i4)  lie  two  islands,  averagiTig  in  eleva- 
tion above  said  plane  1.5  feet.  These  form  three  passa^ces,  of  which,  at 
loir  water,  the  largest  is  not  more  than  fram  GO  to  7t>  feet  in  width. 
Only  two  of  these  passiiges  can  be  used,  those  nearest  the  Iowa  bonudary 
line  of  the  cliauuel,  the  third  being  too  crooked  for  the  long  Mississippi 
steamers. 

The  first  idea  was  to  remove  both  it^lands,  but  after  carefully  consider- 
iug  the  matter  you  concluded  to  remove  but  one  of  tlie  island"  and  so 
lanch  of  the  intruding  rock  on  the  Iowa  boundary  line  of  the  channel 
as  was  necessary  to  give  the  improved  channel  a  diivction  pamllel  to 
the  general  direction  of  the  current  of  the  river.  This  change  is  pro- 
itoanced  a  good  one  by  river-men,  and  the  work  was  begun  under  your 
instmctions  by  chisel  and  dredge  iu  the  latter  part  of  June,  3872.  As 
the  improvement  of  the  rapids  above  Saint  Louis  Chain  has  already  been 
completed,  the  work  of  escavation  is  now  confined  to  this  chain.  There 
iire  working  at  the  present  date  four  improved  chisels  and  two  dredges, 
(lay  and  night,  and  i  am  confident  that  the  2,200  cubic  yards  to  be  re- 
moved at  this  chain  can  be  covered  by  the  amount  of  money  still  available 
Duder  the  contract,  and  I  r^ii  farther  state  that  this  chain  will  be  put 
on  the  list  of  improved  chains  by  the  middle  of  September,  1872.  A 
large  amount  of  rock  bas  already  been  broken  by  chisel,  and  approxi- 
mate estimates  have  been  paid  covering  1,183.2  cubic  yards. 

The  work  accomplished  during  the  past  year  has  been  done  under 
contract  with  Mr.  J.  J.  Dull,  From  the  verj-  commencement  he  nearly 
<loubled  the  means  formerly  used  in  pushing  on  the  work,  supplied  two 
steamers,  numerous  tiat-boats,  and  pumps  of  various  patterns,  and  con- 
structed a  large  lloatiug  carpenter,  machine,  and  blacksmith  shop. 

I  have  to  call  your  especial  attention  to  the  improvement  of  the 
chisel  which  has  been  eftiected  by  Mr.  Whitney,  superintendent  for 
contractor.  The  chisel,  which  is  operated  after  the  manner  of  a  pile- 
driver,  was  constructed  of  wrought  iron,  from  12  to  18  feet  in  length, 
and  from  1  foot  to  1  toot  3  inches  iu  tltickuess.  The  point  was  made 
of  cast  steel,  about  1  foot  in  length,  wedge-shaped,  and  welded  to  the 
w^ongh^i^o^  shank.  In  this  sha|>e  it  was  used  by  the  former  contract- 
ors. When  the  point  be«ame  doll,  and  the  chisel  in  conserfuence  inef- 
fective, the  whole  mass,  weighiug  from  three  to  four  tons,  was  trans- 
ported to  Chicago  to  be  sharpened,  involving  great  loss  of  time  and 
great  expense,  the  chisel-boat  being  in  the  mean  time  inactive.  Mr. 
^Miitney  substituted  a  movable  steel  point  of  about  3  feet  in  length  and 
1  foot  ia  thickness,  (the  so-called  Whitney  point,)  such  that  when 
dnilitcan  be  quickly  removed  and  another  substituted  iu  its  place,  a 
supply  of  about  twenty  points  being  always  kept  on  hand.  Mr.  Whitney 
has  also  more  than  doubled  the  number  of  strokes  per  minute,  by  a 
changeof  gearing;  hasimproved  the  head-block  and  the  mode  of  attaching 
the  chisel  to  the  heatl-block,  and  iu  fact  transformed  the  chisel  into  an 
effective  instrument  for  rock-excavation,  by  means  of  which  patches  of 
tock,  of  too  small  extent  to  justify  the  construction  of  a  coffer-dam,  can 
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be  removetl  rapidly  and  cUeaply.  A  headligbt  ou  each  of  tbe  chisel- 
boats  eaables  them  to  operate  at  ni^ht. 

I  am  coiistraiaed  t»  acknowledge  that  through  the  energy  of  Mr.  Dull 
the  work  has  been  pushed  on  TFith  far  greater  rapidity  than  the  same 
class  of  work  was  ever  executed  by  former  contractors,  and  the  quality 
of  the  work  performed  during  the  past  year  excels  by  far  any  previously 
(lone  ou  tbe  rapids  improvement.  Moreover,  tbe  former  contractors 
had  the  a«1vautage  of  a  less  number  of  running  feet  in  coder -dam 
building,  in  comparison  with  tbe  amount  of  rock  to  be  excavated  in  the 
pit.  For  illustrating  this  case,  I  mention  that  the  fonner  contractors, 
working  Moline  Chain,  put  in  3,200  running  feet  of  coffer-dam,  and  ex- 
cavated in  the  pit  17,000  cubic  yards  during  six  mouths,  whereas  Sir. 
Dull  was  obliged  to  build  six  different  cotter-dams,  comprising  7.S1S 
running  feet,  aud  3'2  cribs,  and  be  took  out  14,000  cubic  yards  in  four 
months. 

The  engineering  work,  involving  the  laying  out  of  coffer-dams,  surveys 
in  the  pits,  caiculatinns,  &c.,  was  done,  under  your  direction,  by  myself 
and  Mr.  (3.  H.  Ceuck,  assistant  civil  engineer,  and  reciuired  close  at- 
tention, as  tbe  work  of  excavation  was  carried  on  simultaneously  at 
diSferent  points  over  a  long  stretch  of  channel ;  yet  tbe  force  of  rotlmen, 
boatmen,  &c.,  has  not  materially  exceeded  that  employed  in  former 
years.  In  tbe  pit  surveys,  squares  of  5  feet  side  were  laid  oat,  and  tbe 
calculations  ma<le  from  the  average  of  tbe  levels  taken  at  the  four 
comers  of  the  square.  As  soon  as  the  contractor  reported  the  work 
completed  at  any  given  jioint,  I  made  personal  inspection,  aud  satislieil 
myself  that  the  work  had  been  executed  according  to  contract.  All  tbe 
calculations  i>crtaining  to  coffer-diims,  together  with  tbe  notes  of  tbe 
final  inspection  of  the  same,  have  been  bound  in  books,  and  to  each 
book  oftidavits  in  relation  to  correct  surveys  and  computation  have 
been  attached,  and  thus  submitted  to  you  for  acceptance  and  payment. 

The  quantity  of  rock  as  found  by  actual  sur^'ey  in  the  pits  of  coffer- 
dams, as  compared  with  the  quantity  obtaiuetl  by  calculation  from  the 
hydrographic  maps  in  this  office,  has  never  shown  a  greater  diflerenee 
tlitiii  '.i^  |>er  centum,  and  confirms  previous  statements  made  in  regard 
to  their  value. 

I  liave  to  call  your  attention  to  tbe  benefits  arising  from  the  insertion, 
on  your  jiart,  of  the  clause  in  the  contract  to  the  effect  that  no  payment 
would  be  made  for  excavation  below  grade  occasioned  by  stratification, 
or  carelessness  of  workmen,  and  I  can  state  with  certainty  that  at  leaat 
20  per  centum  has  been  saved  thereby ;  and,  furthermore,  it  bns  devel- 
oped the  fact  that  it  is  possible  to  keep  closely  to  the  plane  of  grade, 
thereby  throwing  new  light  on  certaiu  claims,  made  by  former  con- 
tractors on  this  improvement,  against  the  United  States. 

The  following  tnble  shows  the  amount  of  rock  excavateil  under  the 
contract  with  Mr.  J,  J.  Dull,  up  to  1.1th  August,  IST:i.: 
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There  remaiu  at  Snint  Lonis  Cliaia  about  1,000  yards,  tbe  excavation 
of  wbicU  will  fluish  tbe  cliain  and  exhaust  tbe  appropriation, 

EiteDsire  Bouiidiiigs  were  made  during  tbe  fall  of  1871,  under  your 
direction,  for  ascertaining  tbe  obstructions  to  navigation  between  tlie 
chaJQS  already  improved,  and  also  for  investigating  tlie  subject  of  a 
Nvstein  of  signals  for  day  and  night,  as  au  aid  to  steamers  in  keeping 
tite  cbannel.  In  this  connection  I  most  respectfully  refer  yon  to  an  ac- 
conii)anyiDg  report  by  Mr.  0.  J.  Pauli,  assistant  civil  engineer. 

The  employes  of  this  ofBce,  Messrs.  I'auli,  Durham, and  Wallace,  civil 
engineers,  have  ably  assisted  me  in  carrying  oat  your  orders,  and  I  take 
pleasure  iu  brining  to  your  notice  tlieir  faithful  i)erfoi'iuance  of  tbe 
duties  intrusted  to  them. 

Considerable  additional  work  in  the  office  has  been  occasioned  iu  tbe 
copying  of  maps,  papers,  &e,,  relating  to  claims  of  former  contractors, 
C'liae  &  Co.  r«.  United  States,  and  at  this  very  day  there  is  a  requisition 
for  maps  and  papers  for  the  use  of  the  Court  of  Claims,  tbe  preparation 
of  which  will  consume  tbe  time  of  two  as.sistants  during  the  next  four 
months. 

The  work  assigned  to  the  new  appropriation  for  the  fi8calyearl872-'i3 
is  under  advertisement,  and  tbe  bids  will  be  opene«l  on  the  24th  of 
Angust.  Tbe  intention  is  to  remove  the  obstructions  at  "VViunebap-o 
Island,  aud  also  certain  patches  of  rock  between  this  island  and  Cam})- 
l)ell'3  Chain,  as  well  as  otliers  between  Campbell's  Chain  aud  Saint  liouis- 
Ctiain,  which  being  completed  tbe  improvement  will  be  finished  from  tbe 
bead  of  tbe  rapids  to  the  bead  of  Duck  Creek  Chain. 

I  resi)ectf nlly  submit  t>elow  a  description  of  the  places  remaining  to 
be  improved,  with  the  number  of  cubic  yai-ds  of  rock  to  be  excavated, 
and  an  estimate  of  the  cost  of  the  same,  which  I  fully  believe  will  cover 
tbe  expense  of  removing  tbe  remaining  obstructions,  and  of  completing 
a  work  which,  in  magnitude  and  advantage  to  be  derived  from  it,  excels 
by  far  aoything  of  the  kind  ever  attempted  iu  this  or  any  other  coun- 
try, and  which  will,  in  the  years  to  come,  indirectly  repay  with  interest 
the  money  which  has  been  spent  upon  it,  in  the  immunity  from  loss  in 
navigating  this,  the  most  difficult  portion  of  theUpperMississippiltiver. 

1.  Ixyicer  Cliain. — The  channel,  here  very  crooked,  should  be  straight- 
ened, and  a  number  of  patches  removed,  amounting  to  about  5,000  cubic 

.  yards. 

2.  Foot  of  MoUne  C'/inin.— The  channel  is  here  very  crooked,  aud  long 
steamers  coming  from  below  at  low  stages  of  tbe  river  experience  great 
difficulty  in  passing  the  foot  of  the  chain  previous  to  entering  tbe  im- 
proved channel  above.  A  swift  current,  of  from  six  to  seven  miles  per 
hour,  increases  the  danger.  About  3,400  cubic  yards  should  be  removed 
to  perfect  this  part  of  the  chain. 

3.  Head  of  Duck  Creek  Chain. — Certain  patches  setting  out  into  the 
channel  compel  steamers  coming  down  to  make  a  sharp  curve  before  en- 
tering upon  the  improved  channel,  in  doing  wbichthey  frequently  strike 
the  rock.    About  600  cubic  yards  should  be  removed. 

The  total  amount  would  be  0,000  cubic  yards,  which,  at  the  average 
price  of  912  per  yard,  would  coat  $108,000,  which  is  tbe  sum  needed  for 
completing  the  improvement  of  tbe  Bock  Island  Itapids  of  tbe  Missis- 
sippi Biver, 
All  of  which  is  respectfully  submitted. 
Yoar  obedient  servant, 

E.  F.  HOFFMAKN,  C.  E., 
Aatutant  in  local  diarge  U.  8.  Improvement  Sock  Island  Bapidt. 
Colonel  3.  N.  Macomb, 

Corps  of  Engineers,  U.  S.  A.,  Rock  Island,  Illinois.  tQCqIc 
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H   22. 

improving  the  eock  island  rapids. 

United  States  Engiwebb  Office, 

Bock  Island,  Norember,  1S7I, 

Major  :  I  bave  the  honor  to  aubmit  to  yoa  the  following  report  in 
regard  to  tbe  soundings  made  during  the  months  of  Septemlwr  and 
October,  1871. 

Being  intrusted  by  you  with  the  charge  of  the  sounding-party.  I 
started  up  the  river  ou  the  19th  of  September,  1871,  having  instruetwl 
the  men  on  the  previous  day  to  make  soundiugs  in  the  proper  manner. 

Tour  ordera  were  to  sound  the  margins  of  the  channel  on  the  Kock 
Island  Rapids,  between  the  difl'erent  "chains,"  in  order  to  determine  the 
nidth  and  shape  of  the  same,  from  Le  Claire  to  Davenport;  to  sound 
"  patches  "  near  Winnebago  Island,  foot  of  Moline  Chaiu,  Lower  Chain, 
and  make  additional  soundings  at  Saint  Louis  Chaiu, 
The  steamer  Park  Painter,  Captain  Dorr,  was  chartered  for  towing  the 
sounding-boats  over  the  placea  to  be  sounded,  and  these  boats,  seven  in 
number,  were  so  attached  to  the  steamer's  bow  as  to  lie  in  a  straight 
line,  100  feet  in  length,  at  right  angles  to  her  center  line.  Ten  sound- 
ers were  distributed  along  this  line,  each  one  baring  his  recorder. 

In  previous  surveys  you  had  located  the  direction  of  the  line  of  the 
boats  by  use  of  a  prismatic  compass,  placed  on  one  of  the  end  boats,  but 
this  year  you  improved  upon  this  method  by  using  a  theodolite  placed  on 
the  boat  nearest  to  the  base-line,  and  observed  tlie  angle  formed  by  this 
theodolite,  the  upper  theodolite  ou  shore,  and  the  line  of  souuding-boat^ 

Four  soundings  and  two  instrumental  observations  per  minute  were 
taken ;  otherwise,  the  modus  operandi  was  the  same  as  in  former  8urvey,s. 

A  qnarter-boat  was  furnished  for  the  comfort  of  the  party,  and  the 
outfitwasin  every  respect  complete. 

The  party  consisted  of  the  following:  2obser%-er8  of  theo<lolite  on 
shore,  Messrs.  J.  F.  Wallace  and  H.  Lambach  ;  1  observer  of  theodo- 
lite on  the  boats,  Mr.  C.  Durham  ;  1  foreman  of  sounders,  1  flagman  and 
time-beeper,  10  sounders,  1  reserve  sounder,  2  boatmen,  3  recorders  for 
instruments,  (boys,)  and  10  recorders  for  sounders,  (boys.) 

On  the  20th  of  September  soundings  were  made  near  Winnebap) 
Island,  and  on  the  ne^^t  day  we*  moved  up  to  Smith's  Chain,  and  com- 
menced to  sound  the  channel, 

Tbe  stage  of  water  being  rather  low,  varying  from  0,9  feet  to  1,8  feet 
above  low  water  of  ISCl,  sonndiugs  on  shallow  places  could  be  made  veri 
accurately,  but  we  were  frequently  delayed  by  grounding  on  the  rocks. 

We  made  the  following  soundings: 

Between  Smith's  and  Sycamore  Cliain ^^ '■-■' 

Between  Sycamore  Chain  and  Crab  Islnnd —        i<,r>.i' 

Retneen  Crab  lalond  and  Sniiit  Lonis  Chnln —        6,1'-'" 

Between  Saint  Louia  and  Campbell's  ChainB —      :M,  W' 

Between  Campbell's  Chain  and  Winnebago  Islaud ., .,      IiM> 

Between  Svinnebapjo  l^and  and  Duck  Creek  Chain •■£;'■■'■ 

Between  Duck  Creek  and  Moline  Chains :tl.-.-i 

Between  Moline  and  Lower  Chains IT.;*"' 

On  Saint  Lonie Chain .'1.'"' 

OnfootofMolineChain Vi.i<'' 

On  patches  near  Winnebago  Island !i.*Ti' 

Ou  Lower  Chnin a>.-li' 

Between  Lower  Chain  and  old  bridge ■ :!..'il" 

Sonndinga  to  examine  chisel  and  dredge  wurk  on  certain  patches  at  Smith's 
Chain i.«- 

Total -  : flPI.li" 
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I  foimd  the  chanoel  iu  roost  localities  of  very  good  width,  and  at 
some  places  of  considerable  depth.  For  instance,  between  Smith's  and 
Sjcamore  Ghaias,  I  discovered  places  where,  with  a  50-foot  line,  I  was 
nnable  to  touch  bottom.  In  the  channel  above  Duck  Creek  Chain,  at  foot 
of  3IoIine,  and  at  Lower  Chain,  however,  I  found  great  obstructions  to 
na\'igatioD,  and  I  was  also,  during  my  stay  ou  the  river,  repeatedly  in- 
formed by  pilots  of  this  fact,  but  as  I  have  not  yet  plotted  tbe  work,  I 
am,  of  course,  nnable  to  state  the  extent  of  these  obstructions. 

Base-lines  for  sonudings  were  partly  established  iu  former  years,  and 
1  Dsed  several  of  them,  bat  in  loany  cases  I  had  to  lay  out  new  ones,  as 
tbe  old  statioQ-stoues  had  been  destroyed  or  removed  by  ice. 

Bench-marks  had  been  established  ^ong  the  river  on  both  shores  pre- 
vious to  soundings,  the  references  of  which  were  taken  from  a  reliable 
low-water  mark  established  in  1864,  near  Sycamore  Chain. 

Below  Moline  Chain  were  taken  14,990  soundings,  being  the  largest 
number  in  one  day. 

Finally,  1  have  to  state  that  this  party,  organized  by  you,  was  com- 
posed of  reliable  men,  and  the  assistants  performed  their  duty  from  be- 
ginning to  end  in  the  most  faithful  and  satisfactory  manner. 

On  the  2Sth  of  October  I,  having  flnished  the  survey,  discharged  the 
party,  and  reported  to  you  in  this  ofhcefor  further  duty. 

AH  of  which  is  respectfully  submitted. 
Your  obedient  servant, 

C.  .T.  PAULI. 


United  States  Engineee  Office, 
Bock  Island,  IlUTuna,  August  15, 1S72. 
Since  tbe  above  report  has  been  writteu,  the  plottings  of  the  soundings 
at  Lower  Cbain,|foot  of  Moline  Chain,  and  Duck  Creek  Chain,  have  beeu 
effected.     They  confirm  what  I  stated  in  my  report  of  Kovember,  ISTl. 
Tbe  following  amounts  have  beeo  originated  from  these  plottings : 

Cabio  ynit: 

1.  Lower  Chain,  abont 5,000 

2.  Foot  of  Moline  Chain,  aboat 3,400 

1.  Dock  Creek  Chain,  about 000 

Total 9,000 

All  of  which  is  respectfully  submitted. 

Yoor  obedient  servant, 

C.  J.  FAULI. 
Uajor  E.  F.  Hoffmann,  C.  E.. 

Astittani  in  local  charge  of  Rock  Island  Rapids  Improvement. 


APPENDIX  I. 

ASSUAL  REPORT  OF  LIE  tJTEy ANT-COLONEL  W.  F.  RAY- 
SOLDS,  CORPS  OF  ENGINEERS,  FOR  TUE  FISCAL  YEAR 
ENDING  JUNE  30,  1872. 

Engineeb  Office,  United  States  Army, 
1123  Pine  street,  Saint  Louis,  Missouri,  August  12,  1872, 
General  :  I  have  the  honor  to  submit  this,  my  annual  report  of 
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operations  tii>on    the  improvement  of  the  Mississippi,  Missoari,  aiul 
Arkansas  Birers. 

The  operations  of  tlie  snng-hoat  fleet  comprise  all  the  improvemeutx 
%vUich  have  been  carried  on  under  my  direction  on  the  streams  named. 

In  my  last  annual  report  I  stated  tlint  after  the  completion  of  tbt- 
requisite  repairs  upon  the  several  boats  they  i-esumed  operations  in  the 
Held  as  follows :  Tlie  snag-boat  S.  Thayer,  May  31,  1S71 ;  the  snag- 
boat  J.  J.  Abert,  June  i'-i,  1S71 ;  the  dredge-boat  Octavia,  Jnne  IT. 
1871 ;  tlie  snag-boat  1£.  K  DeKussv,  Jnly  !>,  l«71j  the  snag-boat  S.  H. 
l^ug,  Julyl8, 1S71. 

Verv  respeclfnlh',  vour  olwdieiit  servant, 

\V.  F.  EAYNOLDS. 
Lieutenant- Colonel  Engineerit. 
Brigndier-General  A.  A.  IIumphbbys, 

Chief  of  Engineers  U.  S.  A,,  ^Yaallinglon,  J).  C. 


I  I. 

OPERATIONS  IK  MISSOURI  RIVER. 

Navigation  in  the  Missouri,  above  Omaha,  is  too  uncertain  to  tnist 
any  but  our  light-draught  snag-boat  in  this  portion  of  the  river.  The 
couimeree  of  the  stream  above  Sioux  City  is  confined  to  the  spring  of 
the  year,  when  boats  are  dispatched  to  the  head-waters  of  the  stream  to 
supply  the  mining  regions  of  Montana  and  the  military  posts  above 
Fort  Bandall.  Owing  to  the  small  appropriation  and  the  lacli  of  facili- 
ties, no  attempt  has  ever  been  made  to  extend  the  operations  of  the 
snag-boats  above  Sioux  City;  during  the  past  season  it  was  not  practi- 
cable to  work  above  Omaha. 

The  snag-boat  S,  Thayer  was  assigned  to  the  portion  of  the  river 
between  that  place  and  Saint  Joseph,  Missouri,  She  passed  entirely 
over  her  bent,  removing  suags  and  trees  from  the  banks,  both  on  her 
upward  and  downward  trips,  and  left  the  river  in  a  better  condition 
than  it  ever  was  before  for  navigation. 

The  snag-boat  K,  E.  De  Russy  was  assigned  t«  that  portion  of  the 
river  between  Saiut  Joseph  and  Lexington,  Missouri,.  The  S.  H.  Long 
was  ordered  to  work  between  Lexington  aud  Eureka,  Missouri,  and  the 
J.  J.  Abert  was  assigned  to  the  beat  between  Eureka  and  Saint  Louis. 
These  boats  all  passed  over  their  beats  twice,  and  did  effective  service. 

The  totftl  DumlieT  of  miles  mn  by  the  boats  in  the  MiBBoari  was tt,  P96 

The  totiil  miniber  of  snogs  removetl S.2X 

The  total  number  of  tnies  cut  from  the  banks 12,101 

The  estimated  n-eielit  of  the  sna^  taken  front  the  channel  was,  tons S4,41I 

The  estimated  rack-beaps  removed "S 

Before  the  De  Bussy  and  Long  had  finished  their  work,  the  river  had 
become  so  low  that  it  was  impossible  for  them  to  get  over  some  of  the 
bars.  They  were  detained  for  nearly  a  month,  and  it  was  only  by  send- 
ing the  Octavia  to  their  aid,  and  by  building  floats  between  the  halls 
and  removing  everything  movable  &om  tbem  that  they  were  able  to  get 
out  of  the  stream.  A  full  account  of  the  trip  of  the  Octavia  when  she 
was  sent  to  their  relief,  was  forwarded  to  you  at  the  time.  It  is  referred 
to  now  to  call  attention  once  more  to  the  necessity  of  having  a  differ- 
ent class  of  boata  for  the  work  that  is  expected  of  qb. 
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OPEKATIONS  IN  THE  MISSISSIPPI  EITEE. 

The  dredge-boat  Octavia  was  employetl  iu  ttie  Mississippi  River,  be- 
tween Cairo  aud  Keokuk,  dredging  the  shoals  for  the  purpose  of  im- 
proviog  the  navigation.  She  passed  over  her  route  tiviee — both  ways — 
and  continued  her  operations  until  it  was  necessary  to  send  her  into  the 
MiHSOuri  to  aid  the  large  snag-boata  in  getting  out  of  that  stream, 

The  dredging  in  the  Mississippi  was  not  expect«d  to  furnish  perma- 
nent  relief  to  iia\-igation,  the  shoals  being  of  so  shifting  a  character  that 
a  rise  in  the  water  fills  up  any  cat  which  can  bo  made.  The  temporary 
relief  afforded  was  very  decided. 

The  anag-boat  J.  J.  Abert  oi>erate<l  in  the  Mississippi  Kiver  after 
leaving  the  Missouri,  (August  2G,)  until  the  last  of  December,  when  she 
was  transferred  to  the  Saint  Francis  Kiver.  Her  beat  (in  the  Mississippi) 
was  Saint  IjOuIs  to  Memphis. 

After  the  snag-boat  S.  H.  Long  was  released  from  the  Missouri, 
(October  16,)  she  was  occupied  for  about  ten  days  at  work  removing 
wrecks  from  this  harbor.  Subsequently,  until  the  Slst  of  December, 
she  worked  in  the  Mississippi  River,  between  Memphis,  Tennessee,  and 
the  mouth  of  White  River.  On  the  1st  of  January,  1872,  she  was  trans- 
ferred to  the  Arkansas  Kivcr. 

The  snag-boat  B.  E.  DeBussy  reached  Saint  Louis,  after  her  deten- 
tion in  the  Missouri  River,  on  the  Kitli  of  October;  from  that  date  until 
tlie  end  of  the  month  she  operated  between  the  mouth  of  the  Missouri 
and  the  mouth  of  the  Des  Peres,  mainly  on  wrecks  in  this  harbor. 

The  city  authorities  of  Saint  Louis  having  expressed  great  anxiety 
to  have  one  of  the  snag-boats  detached  especially  for  duty  in  this  har- 
bor, I  informed  them  that  I  did  not  thiuk  it  would  be  justice  to  the 
general  interest  of  commerce  to  expend  any  larger  proportion  of  a  small 
appropriation  for  what  might  be  regarded  as  a  local  benefit,  the  opera- 
tions of  the  Long  aud  DeRiissy  having  secured  a  good  navigable  cban- 
oel  in  front  of  the  city.  But  as  the  boats  would,  of  necessity,  be  laid 
up  for  some  months,  owing  to  the  want  of  money  to  run  them,  if  the 
city  was  willing  to  pay  runniug  expenses,  1  would  ask  the  approval  of 
the  Department  to  letting  one  of  the  boats  work  for  a  time  in  the  har- 
bor. This  projiosition  was  accepted  by  the  city,  and  by  authority  of 
the  Engineer  Department  the  DeRussy  continued  work  in  this  har- 
bor daring  the  month  of  November,  under  the  direction  of  the  hiirbor- 
raaster,  removing  wrecks  and  other  obstructions,  the  city  paying  all  her 
exiienses  daring  the  time. 

Th«  harbor-maater,  iu  bis  annual  reiwrt,  speaking  of  the  operations  of 
the  Long  and  DeBussy,  says: 

In  Rlatiou  to  tbe  removul  of  wrecks,  I  n-onlil  s^ate,  eonie  time  !□  May  lust  tL«  barge 
belnnging  to  tlie  Nortliwestero  Pncket  Conipniiy  was  snnk  loaded  with  rait  rood-iron, 
at  Ifae  foot  of  Elm  street,  outside  of  (lie  MigHissippi  Valley  Transportation  Company's 
whaif-boat,  and  when  tbe  crater  fell  it  became  necessary  to  bsve  the  wreck  removed, 
aa  it  prevented  tbe  company  from  landiiiK  tbeir  barges  alongside  of  the  irkarf-boat. 
I  then  adveitised  for  proposals  to  remove  the  wreck,  and  found,  by  difForent  proposi- 
lions,  the  loweet  bid  whs  abont  tJ,500,  and  of  no  assurance  of  it  being  removed 
before  the  first  of  December.  Tlie  matter  was  referred  to  the  harbor-committee,  and 
waa  laid  over.  la  tbe  meantime  tbe  arrival  of  the  Uuited  States  snag-boats  was  looked 
for  daily.  Hr.  Henry  Kaiser,  oar  n-ortUy  city  comptroller,  and  the  gentlemen  com- 
pound; tbe  bartmr-committeo,  made  arrangements  witii  General  Raynolds,  United 
.Stal««  engineer  of  tbewesteru  river  iruproveiuciits,  for  tlic  snag-boats  S.  H.  Long  and 
De  Rnasy  to  remove  this  and  other  wrecks  that  were  a  very  great  obstriictiii-   *-  '^'- 


ebaaael  of  the  liver,  and  to  commerce  generally.  The  siiaK-boat  S.  H.  Lone  siic- 
ceedMl  in  removing  from  the  wreck  of  the  steamer  Governor  Sliarkey  sunk  at  the  font 
of  Anna  street,  all  th.it  was  an  obstrurtiou,  leaving  b  feet  of  watur'over  the  wreck. 
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Tho  BBBK-boat  LonK.  before  removiog  the  -wreck  of  tUe  Sb»rk«y.  SDCceeded  Id  k- 
movioR  the  wreck  of  the  barse  Hnnk  outside  of  the  Misaiasippi  Valley  TrsDBporla- 
tion  Cowpan j'h  wharf-boat.  The  removal  of  these  two  Mrecks  by  the  Look  saved  th« 
city  about  $8,500,  « irhout  any  coat  to  the  city  for  the  nae  of  the  snag-boat  8,  F.  Long. 
Tho  snag-boat  De  Sassy  was,  at  the  aame  time,  working  at  what  vae  supposed  to  be 
the  wreck  of  the  steamer  Fannie  Sparhawk,  aud  a  wharf-boat  sunk  by  the  ice  soma 
years  after,  and  ancceeded  in  reiiioviuf;  all  of  the  wrecks  that  was  uecessary  to  leave 
5  feet  of  water  above  the  low-water  mark  of  1863.  Tho  next  work  of  the  De  Hussy, 
nnder  arcanEemeota  made  by  Mr.  Henry  Kaiser  aud  tho  harbor-cominitl«e,  for  the  re. 
inoval  of  all  portions  of  the  wrecks  of  the  steamers  White  Cloud  and  BuUe  Memuhis. 
After  some  ton  days'  work,  she  sncceeded  iu  removing  all  of  that  portion  of  both 
wrecks  ibat  obstructed  the  navigation,  leaving,  as  in  the  lormer  instance,  about  5  feet, 
above  the  Ion  water  of  1863,  and  increasing  the  channel-depth  on  the  Missouri  side  of 
Arsenal  Island  from  5  feet  to  8  feet,  without  any  additional  rise  in  the  river,  leaving 
the  current  of  the  river  to  pursue  its  uatural  course.  After  the  removal  of  a  portion 
of  the  wrecksof  the  White  Cloud  and  Ilf.llo  Memphis,  then  the  De  Rnsay  proceeded  to 
remove  tho  wreck  of  the  burnt  steamer  Dictator,  burnt  in  the  winter  of  1866,  at  the 
foot  of  Elui  street.  When  the  De  Hussy  coinmeuced  the  wrecking  of  this  hull,  then- 
were  scant  3  feet  6  inches  of  water  ou  tbo  (gunwales  or  sides  of  the  boat. 

The  snajf-lxAit,  after  blasting  aud  wrecking  up  to  the  Smh  dav  of  November,  1871, 
succeeded  lu  removing  tho  larger  portion  of  the  wreck,  and,  had  not  the  ice  iotfr- 
fered,  would,  in  a  few  days,  bavu  removed  the  whole  entire  wreck.  As  it  was,  they 
Biiceeeded  inremovingenough  to  leave  about  6  ot7  feet  of  water,  where  there  was  bnt  3 
feet  G  inches  of  water,  giving  the  city  of  Saint  Louis  about  100  feet  more  wharf  in  low 
water  than  she  would  have  bad  had  not  the  work  been  done. 

The  employment  of  the  United  States  snag-boats  S.  H.  Long  and  De  Riissy  bas 
saved  the  city  of  Saiut  Louie  tl&tl'OU,  as  the  whole  work  done  by  the  United  Slatnt 
snng.boate  would  have  had  to  be  doue  as  soon  as  the  other  parties  could  have  possibly 
done  it,  iu  order  to  prevent  the  channel  of  the  river  leaving  the  Missouri  side  of  Ar- 
senal Island,  and  the  danger  of  sinking  steamboats. 

The  total  expense  of  the  two  suag-bonts,  snbmarine  armor,  and  divers,  and  material 
that  was  necessary  for  tbe  work,  was  about  $6,000.  There  were  seven  wrecks  in  all 
that  were  removed,  or,  as  stated  before,  that  would  at  the  least  calculation  cost  tbe 
city  of  Saint  Louis  between  $:W,000  and  $85,000. 

OPERATIONS  IN  ARKANSAS  RITEB. 

Tbe  sDag-boat  3.  H.  Long  operated  iii  tbe  ArkaDsns  Biver  from  tbe 
let  of  Jauuary  until  she  was  laid  up  on  the  13th  of  February.  Her 
beat  iras  fh>m  the  mouth  of  tbe  river  to  Silver  Lake  Landing;  her 
great  draught  rendering  it  unsafe  to  trust  her  far  up  the  stream. 

The  snag-boat  S.  Thayer,  after  operating  in  the  White,  Black,  and  * 
Little  Ked  Rivers,  during  the  months  of  Korember,  Decemt>er,  and 
Jaouary,  vas  transferred  to  the  Arkansas,  vhere  abe  continued  opera- 
tioDS  during  February  and  March,  when  she  was  transferred  to  the 
SfUDt  Francis.     Her  beat  in  the  Arkansas  was  from  the  mouth  to  Pine 

Bluff: 

A  condeosed  statement  of  the  amount  of  work  doue  during  the  year 
is  ^ren  in  tbe  following  table : 
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Tbe  followiog  table  shows  the  cost  of  wages,  fuel,  and  provisions  of 
each  b4)at  dariDg  tbe  past  two  seasons,  together  with  the  namber  of 
days  iu  commission  and  the  cost  per  day.  A  very  decided  decrease  will 
be  observed  in  the  daily  expenses  of  the  last  year  over  the  previoos  one, 
•  dae,  I  believe,  mainly  to  onr  having  learned,  by  experience,  how  and 
where  to  save. 
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U  is  believed  that  the  fleet  of  snag-boats  are  run  as  economically  as  is 
practicable  on  these  rivers,  and  titat  the  work  done  by  them  would  not 
be  done  as  cheaply  by  contract.  In  proof  of  this  I  would  call  attention 
to  the  extract  given  above  from  the  report  of  the  harbor-master  on  the 
work  done  by  the  Long  and  DeBussy,  in  the  harborof  Saint  Louis.    It 
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is  but  fair  to  say  that  tbe  city  fiid  uot  pay  far  all  the  work  doDOj  but 
34,000  is  n  large  estimate  for  tbe  expense  of  the  boats  while  on  tlie 
work  and  uot  under  pay  from  the  city.  This,  added  to  tbe  cost  of  the 
city,  (16,000,  as  Btated  by  the  haibor-master,)  make  a  total  cost  of  $10,000 
for  work  which  could  not  have  been  done  by  contract  for  less  than 
$20,000  or  $25,000.  This  was  the  case  in  tbe  harbor  of  Saint  Louis, 
with  all  the  appliances  of  a  great  city  at  command.  In  the  out  of  the 
way  localities  in  which  our  boats  generally  work  the  saving  would  be 
much  greater. 

During  the  past  year,  aa  earnest  effort,  continued  through  nearly  six 
moutbs,  was  made  to  estimate  the  total  value  of  the  commerce  benefited 
by  tbe  operatiouK  of  the  snag-boats.  Tbe  attempt  only  showed  ng  that 
reliable  data  could  not  be  obtained.  This  is  strictly  a  domestic  commerce, 
where  there  is  no  occasion  to  guard  against  smuggling,  and  boats  are 
not  required  to  make  returns.  It  is  only  by  getting  the  records  of  each 
and  every  bout,  and  compiling  them,  that  a  fair  estimate  could  be  made. 
This  v/Bia  attempted,  but  as  these  records  were  sometimes  on  the  boat, 
at  the  others  in  tbe  office  of  tbe  agents  or  owners,  and  usually  packed 
away,  it  was  found  that  the  parties  having  possession  were  seldom  in- 
clined to  take  the  trouble  necessaiy  to  furnish  them.  Estimates  of  the 
total  value  of  the  commerce  of  the  western  rivers  have  been  made  by 
different  parties,  varying  from  one  to  two  thousand  millions  of  dollars.  I 
respectfully  suggest  the  propriety  of  some  legislation  to  require  from 
all  boats  returns  of  their  manifests,  in  order  that  the  value  of  the  com- 
merce may  be  known  with  some  degree  of  exactness. 

The  necessity  of  making  provision  for  the  coutinuauce  of  the  oper- 
ations of  the  snag-boats,  by  building  new  boats  to  i-eplace  those  we 
now  have,  has  heretofore  been  repeatedly  urged.  The  time  isfastaji- 
proachiiig  when  new  hulls  must  be  provided  or  we  shall  have  no  boats. 
Tbe  item  of  repairs  has  already  become  so  great  as  to  absorb  a  large 
part  of  the  appropriation.  Water-logging  and  extra  timber  to  keep  up 
strength  has  added  6  inches  to  their  draught  of  water.  I  am  satis- 
fied that  nothing  but  iron  hulls  will  give  us  the  boats  we  want,  and 
eveu  if  this  were  not  the  case,  it  would  seem  proper  for  the  Government , 
to  foster  the  building  of  iron-boats  on  our  western  rivers.  An  appro 
prJHtion  for  this  puq)ose  is  most  urgently  recommended. 

PROPOSED  WORK  FOR  THE  COMIMG  YEAR. 

The  appropriation  for  the  improvement  of  the  Mississippi,  Missouri, 
and  Arkansas  Bivers,  made  by  act  of  Congress  approved  June  10, 1872, 
was  $90,000. 

The  condition  of  Ihe  fleet  is  such  that  I  have  recommended,  and  the 
Department  has  approved,  setting  aside  the  sum  of  $40,000  of  this  sum 
to  commence  building  an  iron  hull  for  one  of  the  boats.  This  leaves 
but  $60,000,  with  the  balance  of  the  previous  appropriation,  for  runuiug 
the  fleet  during  the  year.  The  cost  of  all  the  boats  in  commission  cannot 
be  estimated  at  less  than  $20,000  per  month,  which  would  consume  all 
our  funds  in  about  three  months.  This  being  the  case,  one  of  the  boate 
(J.  J.  Abert)  has,  at  my  suggestion,  been  turned  over  to  Mtyor  W.  E. 
Merrill  for  service  in  the  Ohio  River,  under  the  appropriation  of  $200,000 
for  the  improvement  of  that  stream.  The  Octavia  has  been  laid  up  for 
want  of  funds  to  run  her,  and  I  propose  keeping  the  remaining  three 
boats  in  commission  an  average  of  about  five  months  each.  This  time 
I  Tiave  proposed  to  distribute  alwut  as  follows : 

Two  boats,  two  months  each  in  the  Missouri. 

MKibyGoOgle 
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Two  boats,  three  months  each  in  the  Mississippi. 

One  boat,  five  montlis  ia  the  Arkaosas. 

"Hte  above  programme  does  not  provide  for  the  removal  of  the  ma- 
chinery of  one  of  onr  boats  to  the  new  hull  it  is  proposed  to  bnild,  nor 
for  making  the  repairs  which  vill  be  indispensable  at  the  close  of  the 
season's  operations. 

The  small  appropriation  compels  us  to  rely  lor  these  items  upon  appro- 
priations to  be  maide  by  the  coming  Congress. 

The  following  estimates  aro  submitted  for  continuing  the  operations 
of  the  fleet  during  the  fiscal  year  ending  June  30, 1874, 

For  the  improvement  of  the  MUgiaaippt  Rioer. 

For  rnnDiDg  expenseH  of  four  sDag-bontB,  sis  mouths  each,  twenty-foar 
moDUiB,  R(  |5,000  per  month 1120,000 

For  ninnine  expenaea,  iucladinf;  repaint  of  ono  drodge-boat  thronghout  the 
jvkr,  tirelve  months,  at  |5,00U  per   month 60,000 

For  ike  improremeHt  of  Missouri  Hirer. 

For  rnnnlDg  expenseH  of  fnnr  gnoe-bonts,  six  months  «Kch,  twenty-four 
months,  at  $5,000  per  month |120,000 

For  the  improv^nent  of  Arkansas  River. 

For  rnnninz  eipeDnes  of  four  snac-bonts,  five  months  caoh,  tirent;  mont^ 
att&,000peiiDonth $100,000 

For  additional  facilities  for  improving  western  Hrers. 

For  the  coustTDctioQof  tirodonble-hull  snag  nnd  nrcchinii-TMiatB,  at  $100,000 
each $300,000 


IMPROVEMENT  OF  THE  OSAGE  RIVER,  IN  MI8S0URI. 

The  obstructions  In  tins  stream  consist  of  numerous  shoiils,  having 
from  12  to  IS  inches  of  water  upon  them.  The  pools  between  the  shoals 
are  deep  enough  at  all  times  to  accommodate  the  commerce  of  the 
river. 

The  previous  examination  of  this  stream  not  being  sufficiently  minute 
to  determine  exactly  the  locality  or  amount  of  the  work  to  be  done,  the 
Department  approved  my  recommendation  to  make  the  improvement 
hy  employing  hired  labor. 

Mr.  Alonzo  Livermoro  was  employed  to  take  the  supervision  of  the 
work,  aod  it  was  determined  to  make  channels  through  the  shoals  by 
the  nse  of  horses  and  ordinary  scrapers.  Mr.  Livermoro  was  on  the  ground 
with  a  small  party  ready  to  commence  work  early  in  July,  hut  during 
the  whole  of  that  month  and  the  month  of  August  the  river  remained 
so  high  that  scrapers  could  not  be  used.  The  prospects  of  low  water 
seeming  remote,  etlbrts  were  made  to  procure  a  dredging-machine,  and 
negotiations  commenced  for  one  from  the  Illinois  River,  when  a  dis- 
[tatcb  was  received  from  Mr.  Livermore  that  the  Osage  had  fallen  so 
rapidly  that  an  ordinary  sized  dredge  could  not  enter  it. 

Early  ill  September  a  snpply  of  scrapers  was  procured,  and  Mr.  Liver- 
more  was  directed  to  commence  work  on  the  lower  shoal,  and  to  con- 
tinue it  as  rapidly  as  possible,  up  stream,  as  far  as  practicable. 

..ogle 
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Some  difSculty  was  foand at  first  in  procuringteama.  It  was,  bovereT, 
overcome,  and  after  the  work  was  fairly  commeDced  there  vas  no 
difficulty  in  procuring  tUe  requisite  men  and  teama  at  reaaonable  rates. 

Work  was  commeuced  on  ttie  2uth  of  September  and  carried  on  until 
3d  of  November,  a  period  of  thirty-four  working-days,  wben  the  river 
had  risen  so  much  as  to  preclude  further  operations  with  teams,  and  tht 
work  of  excavation  was  accordingly  closed  for  the  season  ;  a  few  lean- 
ing trees  were  subsequently  cut  from  the  bank  uear  Shipley's  Shoal. 

The  estimated  quantity  of  material  excavated  with  scrapers  is  11,200 
yards;  of  this  9,000  yards  were  removed  from  the  lower  seven  shoals,  at 
an  estimated  cost  of  25  cents  per  cubic  yard.  The  two  shoals  succeed- 
ing these  seven,  viz.  Bound  Bottom  and  Dixon's  Shoals,  cost  about  60 
cents  per  cubic  yard  for  the  1,600  yards  removed;  the  material  in  tbem 
being  harder  and  more  compact  than  the  others,  and  the  work  baviu^ 
been  done  after  the  river  had  somewhat  risen.  The  work  on  Sound 
Bottom  and  Dixon  Shoals  was  not  completed.  A  number  of  logs  and 
stumps  were  also  removed  from  the  channel  by  means  of  teams. 

Repairs  were  made  npon  such  of  the  wing-dams  (erected  some  years 
ago  by  the  State  of  Missouri)  as  required  them.  Materials  used  were 
brush  and  stone,  the  latter  quarried  by  the  working  parity. 

The  details  of  the  work  done  upon  the  several  shoals  is  as  follows: 

Shiplej'a  Shoot,  (the  lowest) 3,0i"' 

Price's *»' 

Botton's, ; 2,«H' 

Lockot's.r •       m 

Locket's  Island 4i"* 

Bnrd's S,«"| 

Bound  Bottom S" 

Dixon's »*' 


Total  excavated 11,9"' 

The  repairs  npon  wing-dams  were  at  Shipley's,  Botton's,  Itonnd 
Bottom,  and  Dixon's  Sboala 

The  effect  of  the  work  done  was  to  afford  very  decided  relief  to  tbe 
navigation  during  the  season  of  low  water.  The  permanency  of  the 
channels  excavated  is  yet  to  be  determined.  It  is  probable  that  many  oC 
them  will  have  to  be  protected  by  brush  and  stone  revetments.  If  the 
channel  it  is  proposed  to  make  can  be  made  permanent,  it  will  he  a 
great  benefit  to  commerce,  but  it  can  hardly  be  doubted  that  the  tim; 
will  come  when  locks  and  dams  will  be  called  for. 

OPERATIONS  FOB  THE  COMmO  SEASON, 

A  party  is  now  engaged  making  the  necessary  examiuation  to  deter- 
miue  the  effect  of  last  season's  work,  and  to  enable  us  to  lay  oot  the 
work  for  the  present  season. 

It  is  proposed  to  attempt  the  deepening  of  the  shoals  tbe  present 
season,  by  contract,  and  proposals  have  already  been  invited  for  doing 
the  work. 

The  appropriations  already  made,  it  is  bopeil,  will  be  enongh  to  test 
the  method  of  improvement  adopted  in  that  portion  of  the  stream  be- 
tween the  mouth  and  Tuscumbia.  If  it  is  proposed  to  carry  the  work 
above  that  point  ajipropriatioDs  will  be  required  in  accordance  with  the 
original  estimates  iu  tbe  report  forwarded  from  this  office  dated  Decern- 
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lin  28, 1870,  and  published  ia  House  of  Bepresentatives  Ex.  Doc.  TSo. 
60,  F(Hty-flrst  Congress,  thinl  session,  wbicb  were : 

For  tbs  improvement  of  the  wbole  etrenm |300,000 

LoaimODDt  of  two  approprlutioDS 50,000 

Loving  bibe  appropriated 150,000 


I  3. 

IMPBOVEMENT  OF  WHITE,  BLACK,  AND  LITTLE  BED  RIVERS,  ARKASSA8. 

Tlie  Department  baviog  approved  my  recommendation  to  expend  tbe 
appropriation  for  the  iinprovemeut  of  tbese  streams  by  paying  tbe  ex- 
penses of  onr  ligbt-ilraught  snag-boat  wbile  eugaged  removing  snags 
and  otber  obstrnctions  from  tbe  cbaniiel,  tbe  siiag-boat  S.  'I'bayer  was 
seut  into  Wbite  River  and  operated  tberein,  and  in  tbe  Little  Ked  and 
Itljicli  Rivers,  from  tbe  9tb  of  Sovember,  1871,  to  the  31st  of  January, 
1S7-.  Owing  to  tbe  want  of  water  and  tbe  extremely  short  bends  she 
was  able  to  ilo  but  little  in  tbe  smaller  streams.  Sbe  reached  People's 
Bead  ia  the  Little  Red,  but  could  get  only  a  short  distance  above  the 
month  in  Hlack  River.  The  amount  of  work  done  was  as  follows: 
Xiniiber  of  snags  pulled,  oii ;  number  of  trees  cut,  422 ;  number  of 
ibilt  piles  removed,  3, 

Unless  other  and  better  fiicilities  arc  provided  in  the  shape  of  a  pro- 
[wrly  constructed  light-draught  snag-boat  it  will  be  of  little  use  to 
attempt  to  remove  the  obstrnctions  in  such  streams  as  tbese. 

Amonnt  expcntle^l  diiTing  the  flscul  year  t-nililig  Jai 
AiDount  available  JdI;  1,1^7^ 


The  construction  of  a  small  iron  snag-boat  for  operating  in  these  and 
diiuilar  streams  would  probably  cost  $75,000, 


14- 

IMl'BOVEMENT  OF  SAENT  FBANCI8  BIVEE,  ARKANSAS. 

Tbe  Department  having  approved  my  proposition  to  use  one  of  our 
iftiag-boaU  for  the  improvement  of  this  stream,  the  snng-boat  J.  J. 
Abert  was  sent  into,  the  Saint  Francis  on  tbe  1st  of  January,  1872, 
l^he  reached  Cow  Island,  about  thirty-seven  miles  above  the  month, 
wb^Q  the  river  falling  suddenlj'  she  was  unable  to  proceeil  either  up  or 
down  stream,  and  remained  comparatively  idle  for  a  period  of  thirty 
days,  when  a  rise  in  the  river  enabled  ber  again  to  reach  the  Missis- 
sippi. 

HabseqneDtly  tbe  snng-boat  Thayer,  of  lighter  draught,  was  sent  into 
tbe  stream,  and  operated  there  during  tbe  month  of  April. 

the  amonnt  of  work  done  in  the  Saint  Francis  was  as  follows : 


Orift-pUn 


ogle 
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Tlie  necessity  of  properly  constructed  boats  for  0[>frating  ou  nil  the 
western  rivers,  and  especially  iii  the  smaller  streams,  has  been  so  often 
urged  ineffectually  that  it  seems  almost  hopeless  again  to  allude  to  it. 
There  should  be  at  least  three  large  new  boats  for  the  larger  strenms, 
and  two  of  less  dimensions  every  way  for  the  tributaries.  Unless  they 
are  furnished  soon  the  snag-boat  fleet  will  be  a  thing  of  the  past,  and 
cveu  while  the  boats  we  have  may  hist,  the  work  will  be  doue  expen- 
sively as  well  as  indifferently. 

Amount  expended  during  the  fiscal  year  ending  Jane  30,  187:i. 
$10,OUO. 


I5- 

IMPROVEMENT  OF  THE  LITTLE  MISSOURI  RIVER,  IN  ARKANSAS. 

An  appropriation  of  $10,000  having  been  made,  and  the  Department 
having  approved  my  recommendation  to  do  the  work  by  hired  labor,  it 
was  determined  to  add  the  general  snpervision  of  this  stream  to  the 
duties  of  Mr.  Justin  Strasr^er,  who  bad  been  employed  for  the  improve- 
meut  of  the  Ouachita.  The  immediate  charge  of  the  working  party 
was  given  to  Mr.  T.  R.  Tennisou,  au  experienced  pilot  for  the  stream. 
The  outfit  consisted  of  a  dat-boat,  60  feet  long,  by  16  feet  wide,  anp- 
plied  with  hoisting  apparatus  for  removing  snags,  and  axes  and  saws 
for  felling  and  cutting  up  trees.  The  boat  furnished  quarters  for  the 
working  party. 

On  t^e  12th  of  July  Mr.  Tennison  started  with  his  flat  from  Tate's 
Blaff,  at  the  juuctionof  the  Ouachita  and  Little  Missouri,  and  proceeded 
up  the  river,  clearing  out  snch  obstructions  as  prevented  the  passage  of 
bis  boat,  or  were  most  immediately  in  the  way. 

On  the  9tb  of  August  the  party  reached  Gasney's  Ford,  five  miles  be- 
low STatcbitoches  Bluff,  the  point  to  which  it  was  proposed  to  improve 
the  stream.  The  river  betwen  the  ford  and  the  blnff  being  very  wind- 
ing, the  laborers  were  sent  across  the  short  necks  by  land  to  fell  the 
timber,  which  saved  the  boat  the  labor  and  loss  of  time  required  in  pall- 
ing round  the  bends  to  the  bluff. 

ibis  part  of  the  work  was  finished  by  the  13th  of  August,  wbeu  Mr. 
Tennisou,  retracing  his  steps,  worked  back  to  the  mouth,  removing  logs 
and  snngs,  and  cutting  the  leaning  timber.  He  reached  Tate's  Blnff, 
the  starting  point,  on  the  1st  of  November. 

The  improvement  had  only  been  projected  as  fai'asNatcbitoches  Bluff, 
the  appropriation  seemingly  not  warranting  any  greater  outlay  of  work. 

The  citizens  of  Okolona  were  very  auxious  to  get  the  obstructions  in 
the  river,  between  S^atchitochea  Bluff  and  the  mouth  of  Autoine  Greek, 
(a  distance  of  sixteen  miles,)  removed,  and  upon  the  return  of  Mr.  Ten- 
iiisou  to  Tate's  Bluff  they  offered  to  provide  transportation  for  himself 
and  party  to  Antoine  Creek  and  return  if  he  were  allowed  to  clear  out 
that  portion  of  the  stream.  A  small  amount  being  left  out  of  the 
appropriation,  alter  Mr.  Tennison  bad  reached  Tate's  Bluff,  he  was  au- 
thorized to  detach  a  party  to  proceed  to  Natchitoches  Bluff,  and  carry 
the  work  up  to  Antoine  Creek,  this  latter  place  being  the  landing  for 
Okolano.  Sixteen  days  were  ocnpied  in  this  work,  and  the  most  serious 
obstructions  removed.  This  work  concluded  the  party  returned  to  Tate's 
Blufl'  in  skiffs,  thence  the  flat-boat  was  taken  to  Camden,  and  laid  Dp 
on  the  29ih  of  November. 

The  appropriatioD  for  this  work  being  less  than  half  tbe  estimateil 


,M..:i  by  Google 


EEPORT  OK  TUE  CHIEF  OF  ENGINEKES.         .'i45 

costof  completing  the  iiuproveiuent,  tbe  work  doue  was  iieccssarily 
coDfioed  to  removing  tUe  most  formidable  impediments  to  navigation. 
It  is  believed  that  a  decided  improvement  has  l>een  eft^ted,  bnt  addi- 
tional work  \Fill  be  required  before  the  stream  is  as  free  from  obstruc- 
tions ns  it  was  proposed  to  make  it. 

OPERATIONS   FOB   THE   COUINQ  SEASO^'. 

Congress  having  made  an  additional  appropriation  of  $10,000  for  the 
improvement  of  this  stream,  it  is  proposed  to  fit  out  a  party  similar  to 
that  of  last  season,  and  to  continue  tbe  work  of  improvement  in  the 
same  manner. 


IMPROVEMENT  OF  THE  OUACHITA  RIVER,  IN  ARKANSAS. 

By  the  act  of  Congress  approved  March  3, 1871,  an  appropriation  ot 
123,000  was  made  for  tbe  improvement  of  Ouachita  River  iu  Arkansas. 

Owing  to  tbe  natnre  of  the  work,  which  consisted  mainly  of  catting 
trees  from  the  banks  and  removing  logs  and  sna^  from  tbe  bed  of  the 
stream,  it  was  impossible  to  specify  the  work  with  sufficient  clearness  to 
make  a  contract  for  doing  it  The  Department,  therefore,  approved  my 
recommendation  that  it  should  be  done  by  hired  labor. 

Ur.  Justin  8traszer,  civil  engineer,  and  John  B.  Tennyson,  were 
placed  in  charge  of  tbe  working  parties,  Mr.  Straszer  baving  jhe  geu- 
era]  supervision.  His  ontflt  consisted  of  the  crane-boat  Ouachita,  80 
feet  long  and  18  feet  wide,  built  for  the  purpose,  and  fitted  with  steam 
hoisting-power,  with  tbe  requisite  cranes,  shears,  blocks,  falls,  &c.,  for 
hoisting,  and  a  supply  of  axes  and  saws  for  felling  and  cutting  up  trees. 
Tbe  boat  furnishing  tbe  requisite  quarters  for  the  working  part,  which 
consisted  of  Justin  Straszer,  (in  charge,}  first  mate,  second  mates,  one- 
engineer,  one  steward,  one  watchman,  first  cook,  second  cook,  one  fire- 
man, two  deck-bands,  twenty-two  laborers. 

Mr.  Tennyson's  party  were  on  board  the  flat  boat  Arkadelphia,  60  feet 
long  and  14  feet  wide,  and  supplied  in  tbe  main  similar  to  tlio  Ouachita,, 
with  the  exception  of  the  steam-power. 

The  small  appropriation  precluded  all  thought  of  making  the  river 
navigable  during  the  low-water  stages.  The  object  was  simply  to  improve 
the  general  navigation  and  to  enable  boats  to  run  somewhat  longer  than 
has  heretofore  been  practicable. 

The  crane-boat  Ouachitn  commenced  operations  on  the  11th  of  July 
at  Prior's  Blofi',  about  fifteen  miles  above  Camden,  and  worked  down 
tbe  river  to  Miller's  Bluff,  a  distance  of  about  sixty  miles ;  which  point 
was  reached  on  the  Slst  of  October.  From  there  she  passed  rapidly 
down  to  the  State  line,  removing  only  such  large  snags  as  it  was  sup- 
posed would  be  beyond  the  ability  of  the  flat-boat.  The  work  done  be- 
low the  State  line,  being  under  a  different  appropriation,  is  reported  on 
in  my  report  on  the  improvement  of  the  Ouachita  in  Louisiana. 

The  flat-lKiat  Arkadelphia,  under  charge  of  Mr.  J.  S.  Tennyson,  com- 
menced work  at  Arkadelphia  on  the  14th  of  Jnly,  and  carried  down  to 
Prior's  Bluff,  the  point  at  which  Mr.  Straszer  beg^n  his  work,  arriving 
at  Prior's  BInff  on  the  30th  of  September.  Alter  replenishing  bis  stores 
at  Camden,  Mr.  Tennyson  joined  Mr.  Straszer  at  Buffalo  Shoals,  on  the 
nth  of  October.    From  this  point  the  two  boats  workeil  in  company  as. 
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far  dowu  as  Miller's  Bluff,  reacliing  tbe  blnff  on  the  21st  of  tbe  rnontb. 
From  the  bluff  the  fltit  worked  aloue,  doirQ  to  the  State  lioe,  which  it 
reached  on  the  19th  of  December,  and  from  there  she  was  takeo  to 
Monroe,  Louisiana,  and  laid  np  for  the  season. 

A  cousidorable  improvement  has  been  made  at  Boiling-Pot  Rock, 
twenty-foar  miles  above  Camden,  by  blasting  out  the  rocks  which  were 
lying  in  the  channel.  These  rocks  narrowed  the  channel  to  18  feet,  and 
were  from  12  to  18  inches  above  low  water.  The  channel  is  now  CO  feet 
wide,  with  18  inches  water  on  the  shallowest  places  over  the  rocks. 

The  appropriation  for  this  improvement  wiis  less  than  one-half  the 
estimated  cost  of  completing  it.  This  rendered  it  necessary  to  do  the 
work  in  a  less  thorongh  manner  than  was  proposed.  lustnictious  were 
given  to  remove  such  snags  and  trees  as  were  the  greatest  impediment 
to  navigation.  The  amount  of  work  reported  as  having  been  done  is  fully 
half  of  what  was  estimated  for,  and  all  our  reports  from  the  stream  eon 
firm  the  opinion  that  a  very  decided  improvement  in  the  navigiktion  has 
been  effected. 

A  survey  of  the  Ouachita  from  Trinity,  Louisiana,  to  Camden,  Arkan 
»as,  with  a  viewto  improving  the  stream  by  locks  and  dams,  was  made 
by  direction  of  Congress  during  the  past  summer.  TLe  report  on  this 
survey  was  forwardwl  March  15,  1872,  and  has  been  published  in  House 
of  Representatives  Ex.  Doc  No.  352. 

OPEBATIONS  FOE  TOE  COMING  SEASON. 

Ill  view  of  the  probability  of  tbe  proposed  improvement  by  locks  ami 
dams  being  carried  out,  it  is  proposed  to  employ  our  light-draught  suag- 
boat  in  the  stream  to  remove  such  obstructions  as  yet  remain  and  woald 
be  iu  the  way,  whatever  system  of  improvement  may  ultimately  hf 
adopted.  It  is  also  proposed topurchasethetiniberforthefoundatioDof 
the  two  locks  of  the  proposed  improvement  which  will  be  in  Arkansas, 
and  to  await  further  appropriations  before  commencing  tlieir  construc- 
tion. 

SEXniATE. 

For  the  reasons  stated  in  my  report  on  that  portion  of  tbisstreini 
lying  in  Louisiana,  I  think  that  the  projected  impi-ovement  of  this  stream 
should  consist  of  locks  built  of  timber.  The  estimated  cost.,  as  given  in 
the  report  from  this  ofBce,  date  of  March  15,  1S72,  and  published  in 
House  of  Representatives  Ex.  Doc.  No.  252,  is,  for  each  dam  and  lock. 
«232,616.75. 

Ths  twoloclcs  and  dama  in  Arfcaasu  will  cMt $461,833  SO 

Leaa  amount  appropriated 60,000  00 

Leaviog  to  be  npproprialcd 404.233  3P 

As  in  tbe  case  of  the  Ouachita  in  Louisiana,  if  stone  locks  are  deemed 
requisite,  this  amount  will  have  to  be  nearly  donbled. 


I?. 

IMPUOVEMENT  OF  THE  OUACHITA  EIVEE,  IU  LOUISIANA. 

An  appropriation  of  $20,000  (by  act  of  Congress  approved  March  3. 
1871}  was  made  for  the  improvement  of  Ouachita  Kiver,  in  Louisiana. 
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This  appropriation  was  made  before  the  stream  had  been  examined,  and 
witboDt  definite  information  as  to  the  nature  of  the  improvcmeDt  re- 
qntrad.  From  our  knowledge  of  the  obstructions  iu  Arkansas,  it  was 
aasnmed  that  mnch  of  the  work  to  be  done  was  the  removing  of  trees 
from  the  bank  and  logs  and  snags  from  the  bed  of  the  stream.  It  was, 
tberefore,  determined  to  employ  the  same  party  in  both  portions  of  the 
stream.  The  crane-boat  Ouachita,  80  feet  long  and  IS  feet  wide,  was 
purchased,  and  provided  with  steam-hoisting  power  and  the  cranes, 
blocks,  falls,  saws,  and  axes  for  doing  the  work.  Alter  being  employed 
iu  Arkansas,  she  was  transferred  to  below  the  State  line,  and  worked 
between  that  point  and  Monroe  from  the  2l8t  of  October  until  the  ICth 
of  December,  in  that  time  removing  42  snags  and  cutting  over  0,000 
trees  from  the  banks. 

Below  Monroe  the  Ouachita  is  too  large  for  tlie  effective  working  of 
so  smalt  a  cran  as  the  Ouachita,  especially  one  not  provided  with  pro- 
pelling iM>wer.  It  was,  therefore,  decided  to  employ  a  portioji  of  our 
snag-boat  fleet  in  this  portion  of  the  stream. 

The  dredge  and  snag  boat  Octavia  and  the  snag-bont  11.  E.  DeUussy 
were  selected  for  this  duty.  The  Octavia  left  the  Mississippi  on  the  3d 
of  December,  1871,  and  returned  to  it  on  the  12th  of  Febniary,  1872, 
proceeding,  in  the  mean  time,  as  far  up  the  Ouachita  as  Gold  Bite  Shoals, 
a  short  Llistauce  above  Miller's  Bluff,  Arkansas,  and  removing  183  snags 
and  cutting  (i,308  trees  from  the  banks. 

The  Deltussy  left  the  Mississippi  on  the  8th  of  January,  and  returned 
W  it  on  the  lith  of  February.  She  reached  her  highest  point  on  the 
Ouachita  (one  hundred  and  twenty-eight  miles  below  Camden,  Arkansas,) 
February  9,  and  removed  108  snags  and  cut  3,009  trees. 

Tlie  Ouachita  is  usually  navigable  below  Monroe  for  some  two  or  three 
mouths  longer  during  each  year  than  it  is  above.  From  Monroe  there  is 
railroad  communication  with  Vicksbur^,  so  that,  if  the  iiroposed  lock 
and  dam  improvement  is  carried  out,  it  would  seem  desirable  [if  the 
fands  are  not  provided  to  complete  the  whole  work  simultaneously)  to 
have  the  improvement  above  Monroe  carried  out  firstj  as  this  would 
lengthen  the  season  of  navigation  throughout  the  entire  stream,  and 
when  the  lower  river  was  not  navigable  the  country  bordering  the  upper 
portion  «f  the  stream  wonld  have  the  outlet  by  railroad  from  Monroe. 

OPEEATIOSS  FOR  THE   COMING  BEA80N. 

It  is  proposed  to  emjiloy  onr  light-draught  snag-boat  in  this  stream 
for  a  few  months  the  coming  winter,  to  remove  such  obstructions  as 
should  be  removed,  even  if  the  lock  and  dam  improvement  is  completed, 
sad  to  purchase  the  timber  for  the  foundation  of  the  single  lock  of  the 
proposed  improvement  which  is  in  Lonisiana  and  above  Monroe,  and  to 
await  further  appropriations  before  commencing  the  eonstntction. 

BSTIMAl'ES. 

Iu  the  re])ort  (forwarded  from  this  office  March  1^,  1872)  on  the  im- 
provemeut  of  this  stream,  estimates  were  submitted  for  both  stone  and 
tiinher  locks,  and,  as  I  see  no  reason  for  building  more  permaneot 
stractures  here  than  is  done  on  all  the  harbors  of  the  lakes,  I  propose 
to  build  the  locks  of  timber,  which,  it  is  believed,  will  satisfy  the  com- 
munity, and  will  last  twenty  or  twenty-flve  years. 

The  estimate  heretofore  submitted  for  each  lock  and  dam,  49  by  250 
feet,  of  wood,  was  $232,610.75. 
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The  tlireo  locks  nuddumB  in  LoaisinDU  wonltl  coHt $697,  Sill  25 

I.esB  amoimt  appropriated 40,000  00 

LcaviDg  to  Le  approprint«d - K>7,8S0  25 

Especial  attention  is  called  to  the  fact  that  this  estimate  is  for  locks 
of  tcood,  a,  perisbalile  material.    The  estimate  tor  stone  locks  of  the  same 
size  was  $438,083.27  each.    If  stooe  locks  are  deemed  necessary,  the 
appropriation  mast  be  nearly  doubled. 
Respectfnlly  submitted. 

"WILLIAM  F.  RAYNOLDS, 
LieHtmant- Colonel,  Corps  of  Engineers. 


cabaket  slol'gh. 

Office  of  the  Chief  of  Engineeks, 

WasUngUm,  D.  C,  January  23, 1872. 

Sib  :  I  beg  leave  herewith  to  transmit  a  communication  from  Lien- 
tenaut-Golonel  Baynolds,  inclosing  the  report  of  n  survey  and  exami- 
nation made  under  bis  orders  l>y  Captain  G.  J.  Allen,  Corps  of  Engi- 
neers, to  ascertain  the  practicability  and  cost  of  re-opening  Cabaret 
Slough,  in  the  Mississippi  Kirer,  a  short  distance  above  the  city  of  Saint 
Louis;  being  in  continuation  of  the  examinations  of  the  river  between 
Alton  and  ^iut  Louis,  in  compliance  with  the  act  of  July  11,  1870, 
making  appropriations  for  certain  public  works. 

The  results  of  previous  examinations  were  submitted,  with  a  letter 
from  this  ofQce,  dated  March  1, 1371,  and  printed  in  Senate  Ex.  Doc. 
No.  50,  Forty-first  Congress,  third  session,  and  with  uiy  annual  report 
of  20th  October  last. 

I  would  renew  former  recommendations  to  improve  the  harbor  at 
Alton  by  closing  the  channel  west  of  Ellis's  Island ;  to  diminish  the  abra- 
sion of  the  river-banks  op|>osite  the  mouth  of  the  Missouri  River  by 
clearing  Mobile  Chute  and  the  slough  west  of  Maple  Island  of  snags  and 
other  obstructions  to  the  free  flow  of  water;  and  to  diminish  the  scour 
in  Sawyer's  Bend  by  clearing  Pocket  Chute  o£  similar  obstructions. 

I  am  not  prepared  to  recommend  the  works  proposed  for  re-opeuing 
Cabaret  Slough,  but  think  that  the  efTorts  in  that  direetion  should  be 
limited  to  dredging  a  channel-way  through  the  bar  at  the  bead  of  the 
slough,  so  as  to  aid  the  current  in  removing  the  lighter  and  lees  com- 
pact material  of  which  the  Iwttom  of  the  slough  is  composed  below 
this  bar. 

To  improve  the  harbor  of  Saint  Louis  and  to  give  it  a  permanent  char- 
acter, I  am  inclined,  as  at  present  informed,  to  regartl  favorably  the 
project  of  substantially  canalizing  the  river  throughout  the  whole  length 
of  the  harbor  by  jettees  or  by  dikes,  which  would  evcutuaUy  extend 
some  distance  above  and  below  Saint  Loui.'<. 

The  improvement  and  maintenance  of  this  harbor  is  a  subject  of  so 
much  difficulty  and  importance  that  I  propose  to  refer  it  to  a  board  of 
engineers,  the  members  of  which  have  had  special  experience  in  the 
treatment  of  rivers.  In  the  mean  time  I  submit  this  report,  which,  in 
connection  with  those  of  previous  dates,  show  the  amonnts  reqatred  for 
closing  Ellis's  Island  Channel,  oi>ening  Mobile  Chute,  Maple  Bar  Slongh, 
Packet  Chute,  aud  Cabaret  Slough.    Sbonld  it  be  deemed  desirable  to 
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make  iirorision  for  the  cotistructiou  of  .jettees  or  dikes,  tbe  estimate 
snbmitted  in  Captaio  Allen's  report  for  tUe  Ciil^aret  Slough  dikes  amy 
sene  to  show  the  cost  of  such  works. 

Verv  respectfully,  vonr  ohedient  aervunt, 

A.  A.  HUMPHREYS, 
Brigadier-Oenerat  and  Chief  of  Engineers. 
Hon.  W.  W.  Belknap, 

Secretary  of  War, 


Office  Western  Eivbe  Impeovements, 

Saint  Louis,  Missouri,  October  2, 1871. 

General  :  I  have  the  honor  to  forward  herewith  the  report  of  Cap- 
tain C.  J.  Allen,  Corps  of  Engineers,  upon  the  re-opening  of  Cabaret 
Slough  in  the  Mississippi.  Captain  Allen  [iroposes  to  build  a  dike  from 
the  head  of  Cabaret  Island  1,800  feet  long,  and  projecting  obliquely 
into  the  stream,  so  as  to  catch  and  deflect  about  one-third  of  tbe  wat«r 
to  tbe  eastward  of  Cabaret  Island,  to  revet  the  head  of  the  island  to 
prevent  scour,  and  also  to  place  spur-dikes  along  the  enstern  shore  of 
the  slough  to  prevent  the  lucreas^  current  from  wearing  it  awny.  Ho 
also  proposes  to  cut  a  channel  through  the  slough,  in  order  to  start  the 
water,  and  then  relies  upon  the  increased  current  and  volame  of  water 
to  do  the  balance  of  tiie  work  required.  The  method  proposed  to 
efiect  tlie  object  is,  to  my  mind,  the  most  simple  and  obvions  which  can 
be  projected,  and  if  carried  out  will,  it  can  hardly  be  doubted,  be  suc- 
cessful. 

The  length  of  the  dike  which  may  be  required  is  not  so  obvious.  Tbe 
fact  that  the  channel  through  the  slough  is  shorter  than  that  now  taken 
by  the  river  throngh  Sawyer's  Bend,  and  consequently  that  the  fall  is 
greater,  and  that  the  stream  flowing  through  it  would  have  a  greater 
velocity  than  where  it  now  runs,  is  in  our  favor,  and  leads  to  the  natural 
question,  Why,  then,  is  not  this  the  channel  t  Is  not  the  answer  found 
Id  a  remark  of  Captain  Allen,  when,  in  speaking  of  the  character  of 
the  soil  as  found  by  boring,  he  says:  "The  bar  at  the  head  of  the  island 
apparently  contains  more  gravel  and  was  more  compact  than  the  others ;" 
and  also  in  the  fact  that  the  current  strikes  tbe  Illinois  shore  just  above 
the  head  of  the  slongb,  and  is  there  deflected  to  the  opposite  bank, 
leaving  an  eddy,  or  comparatively  still  water,  at  the  entrance,  and  con- 
sequently there  is  not  force  enough  to  remove  a  comparatively  compact 
hart 

If,  then,  even  a  iwrtion  of  the  water  is  given  the  proi)er  direction, 
and  an  opening  is  made  through  this  bar,  we  may  reasonably  rely  upon 
the  current  to  do  the  rest  of  the  work,  and  would  have  reason  to  hoi>e 
that  the  desired  object  might  be  attained  by  even  a  less  dike  than  is 
proposed. 

Opening  Cabaret  Slongh  has  been  a  tavorite  project  of  most  engineers 
who  have  written  on  the  harbor  of  Saint  Louis.  We  find  it  first  proposed 
by  General  Gratiot,  in  1836 ;  by  Captain  {now  General}  T.  J.  Cram,  in 
1844;  and  by  the  city-engineer  in  several  subsequent  reports.  The 
Grand  Chain  Dike  was  evidently  built  to  effect  this  object;  and  if 
Colonel  Merrill  is  right  in  stating  that  the  original  intention  was  to 
build  the  longitndinal  portion  of  this  dike  6,U<U0  feet  long,  it  would 
seem  that  it  was  the  wish  of  the  engineer  to  dam  tbe  present  channel 
and  compel  the  whole  stream  to  flow  east  of  Cabaret  Island ;  for,  if  we 
extend  this  dike  4,000  feet  from  its  present  terminus,  or  6,1100  in  all  from 
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the  bend,  it  would  s»  nearly  reacli  the  head  of  Cabaret  Island  as  to 
leave  no  doubt  ns  to  what  was  the  inteutiOQ.  Such  a  coarse /■>%  car- 
ried out  of  course  would  entirely  stop  the  scour  in  Sawyer's  Bend,  and 
wonld  in  all  probahility  remove  the  bar  in  front  of  the  upper  city-land- 
ing, the  two  great  points  aimed  at.  But  in  such  an  event  another  con- 
tingency is  presented.  Tbe  soil  in  Cabaret  Slough  is,  if  possible,  more 
unstable  than  that  in  Sawyer's  Bend,  and  we  have  good  reason  to  antici- 
pate that  the  scour  here  would  be  as  great  as  that  we  are  aiming  to 
relieve.  Hence,  Captain  Allen  has  provided  for  protecting  the  banks 
of  the  slough,  should  the  channel  be  opened. 

The  estimates  presented  are  based  upon  the  best  data  obtainable,  and 
are  believed  to  be  snftlcient  to  cover  the  coat  of  the  work ;  but  it  must 
not  be  forgotten  that  we  are  dealing  with  the  most  uncertain  and  treach- 
erous of  streams,  and  that  the  best  of  estimates  are  of  necessity  very 
nucertain. 

Very  respectfully, 

W.  F.  EAYNOLDS, 
lAcutenant'Cohnel,  Corps  of  Eagineen. 

Brigadier-General  A.  A.  IIumpheeys, 

CkUf  of  Engineers,  U.  S.A.,  Washington,  D.  C. 


8AIXT  Ijovvi,  Missouri,  SepUmber  B.  1871. 

CoLOXKl, :  I  havn  the  honor  to  aubuit  tlie  following  report  relntive  to  the  aun'ej 
and  examinationH  mode  to  aacertniu  the  coat  of  re-openin)r  Cabaret  Slough,  and  the  con- 
clnsioDH  deduced  therefrom. 

Ill  niy  report  of  the  3d  of  February  lant,  upon  the  examination  of  tbe  MiBHiuippi 
River,  from  Alton  to  the  month  of  the  Heramec  Hiver,  inclnding  the  harbor  of  Bftiot 
Ijoais,  I  stated  that,  "  undonbtedly,  if  tbu  river  could  be  made  to  take  the  same  eoane 
it  had  before  tbe  Cabaret  Slongb  was  closed  up,  the  upper  portion  of  the  b»rbor  woolil 
attain  very  nearly  the  same  couditiuD  that  it  had  before  the  flood  of  18!>1.  Should 
this  ever  obtain,  tne  Cabaret  Slough  would  require  revetment  of  some  portion  of  ito 

In  April,  following,  I  wm  directed  to  make  tbe  necessary  esantiuationB  to  detenniDe 
the  cost  of  re-openiiiK  tbe  elougb.  With  your  consent,  I  determined  to  make  thc«« 
examinations  fls  comj»leto  lui  powible,  in  order  to  set  at  rest  all  doubtful  ouestlont. 
The  party  was  or^uized  and  took  the  field  about  the  tatter  part  of  April,  under  Mr.  S. 
E.  McGregory,  civil  engineer,  who  had  made  tbe  BU^^'ey  the  preceding  seoaon.  I  also 
eatablisbM  funr  watot^gaugeB  at  different  points,  referring  their  Keros  to  the  ume 
point,  vii :  the  city  directrix.  Arrangements  were  made  with  Mr.  C.  Leppelinanu,  of 
Carondelet,  to  make  a  serieB  of  bonngs  at  points  in  the  vicinity  of  tbe  Chain  of  Socks, 
and  the  head  of  Cabaret  Island,  as  well  as  through  thn  slough,  to  ascertain  the  nature 
and  depth  of  tbe  deposit  above  tbe  bed-rock  of  tin  river.  The  party  was  actively 
engaeed  until  about  the  Ist  of  July,  when  it  was  ordered  in  and  the  map  projected. 
In  oi^er  to  make  tbe  latter  clearer,  and  to  show  tbe  approaches  to  tbe  slongtt,  portions 
of  the  map  of  lost  year's  survey  above  the  head  of  Chouteau  Island,  and  below  the  site 
of  the  new  water-works,  were  added. 

1  personally  reconnoitered  the  river  from  Altnn  to  this  city  several  times  daring  the 
progress  of  the  examination,  but  was  prevented  by  repeated  abseDces  (htm  tbe  city,  in 
tbe  discharge  of  the  various  other  duties  committed  to  ue.  from  giving  my  entire 
attention  to  it.  I  have,  however,  perfect  confidence  in  theaccurocy  of  Mt.HcGregorj;'> 
measurements.  Considerable  changes  have  taken  place  since  the  survey  of  fvO,  ia 
tbe  formation  and  movements  of  bars,  and  the  abrasion  of  the  banks.  A  large  bar 
has  formed  at  the  mouth  of  Mobile  Cbnte,  and  cutting  has  taken  place  in  the  west  bank 
of  the  cbute.  The  wear  of  the  banks  continues  on  both  sides  of  the  river  from  Albxi 
to  this  city,  more  particularly  opposite  the  month  of  the  Hisaonri,  along  the  whols 
extent  of  Chouteau  Islaud,  in  Sawyer  Bend,  and  in  the  bend  above  the  head  of  Bloody 
Island,  Hud  below  the  long  dike.      The  banks  in  the  latter  bend  require  some  defea- 

Aithou^h  not  having  direct  reference  to  the  subject  of  re-opening  Cabaret  Slongh,  it 
may  not  be  out  of  place  for  me  to  renew  here  tbe  general  recomtnendations  contained 
in  my  last  report,  referring  to  the  improvement  of  Alton  Harbor,  work  at  the  mouth 
of  the  Missouri,  tbe  necesaity  of  systematic  observations  of  the  river,  and  the  closing 
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of  the  efasDDel  b«b)Dil  Araeiial  lalaud,  and  Che  revetoiAat  of  a  portion  of  its  western 
bank.  My  last  report  conlaiued  a  general  descriptiou  of  the  portion  of  river  passed 
over,  M  that  it  is  nanecSNSar;  to  recapitulate  here,  the  accompaajinK  traciag  kI^'or 
all  tiie  JDfbrruation  gaiaed,  from  which  a  better  idea  of  the  changes  can  be  obtained 
Ibaa  from  any  written  description. 

Tbe  Ktwit  extent  of  the  abrasion  in  Sawyer  Bend,  nnd  the  existence  of  the  bar  along 
tbe  norCheni  portion  of  the  levee  front,  bave  been  causes  of  anxiety  to  the  citizens  of 
ijaint  Loots  for  the  last  twenty  years.  Tbe  nature  of  these  evils  and  the  cauBes  by 
which  they  were  produced  having  been  detailed  in  uiy  report  of  tbe  3d  of  Fehrnary 
last,  it  is  unnecessary  to  restate  them  here. 

Ad  eHiimatemadeina  reporttothecilyconncilof  Saint  Lonis,  in  1869,  placed  the  coat 
of  revetting  and  protecting  the  bank  in  Sawyer  Bend  at  tl34,67U.10  for  10,000  feot. 
The  nbolo  length  i>f  sliore  needing  revetment  is,  in  my  opinion,  2,300  feet.  At  tbe 
rate  given  above,  this  would  cost  $:f79,7ri9.66.  My  observations  have  convinced  me 
that  this  estimate  is  too  small,  particularly  in  the  amount  of  rock  estimated  for  the 
longitudinal  retaining  dike.  I  should  iocreniio  the  entire  estimate  by  !iO  per  cent.,. 
bringing  it  np  to  ^569,(^4.52.  Less  than  this  would  not,  in  my  Judgment,  suffice  for  the 
revetnieot  of  tbe  hanks  in  IJawyer  Bend. 

Even  since  the  closing  np  of  Cabaret  Slough  it  lias  been  a  favorite  project  to  force 
the  trater  through  it  ngain,  so  as  to  re-establish  the  onler  of  things  that  existed 
before  the  flood  of  1851,  aod  the  city-engiueers  of  Saiut  Louis  bave  mode  a  number  oC 
rtports  npon  tbe  subject  in  concurrence  with  the  general  idea.  These  recommen- 
dations culminated  in  the  erection  by  the  city,  in  1866  to  1868,  of  a  stone  dike  upon 
tbe  chain  of  rock  on  tbe  Missouri  side,  and  above  the  faeB<l  of  the  slongb.  The  cost 
of  tbis  dike  and  its  clfectB  are  dutaiied  in  my  report  of  February  3.  The  nositiuQ  ol" 
the  dike  is,  in  my  opinion,  good;  but  as  to  its  shape  I  cannot  agree  with  tbe  pro- 


(;  at  the  lowest  point  of  the  original 
il  seem  preferable  tfl  the  present  plan, 
or  even  to  an  oblique  rectilinear  &ike,  which  latter  I  consider  as  better  adapted  to  the 
deflection  of  the  water  than  the  one  now  in  position.  The  dike  is  entirely  too  low  to 
iDletcept  enough  of  tlie  discharge  at  mean  stages,  and  at  higher  stages  the  river  flows 
over  it  without  any  more  eflect  being  observable  than  would  be  expected  from  a  low, 
drowned  dam. 

Water,  in  order  to  be  deflected,  mnst  impinge  well  upon  tbe  deflecting  object.  The 
uaiD  cnrreDts,  at  low  water,  pass  far  to  the  east  of  the  dike.  This  objoction  would 
apply  to  an7  plan  of  dike  adopted  for  the  chain,  on  occonnt  of  the  cenvexity  of  tbe 
Boors  above  it.  A  dike  upon  the  chain,  then,  would  only  be  expected  to  exert  an  in~ 
flaeoce  in  favor  of  scouring  the  slough  at  mean  and  higher  stages  of  wat«r. 

I  made  a  personal  examination  of  this  locality  in  June  lost,  when  the  surface  of  the 
tiver  at  tbe  foot  of  Walnut  street  was  20.69  feet  below  the  city  directrix.  There  was 
then  abont  one  foot  of  water  flowing  over  the  perpendicular  portion  of  the  dike.  This 
portion,  faaving  been  erected  npon  tbe  rocky  reef,  is  uearly  in  tbe  same  condition  as 
when  built.  The  longitudinal  portion,  originally  3,000  feet,  has  settled  badly  in  many 
plana,  and  430  feet  at  the  lower  end  nave  sunk  nearly  from  sight.  Were  the  dike 
raised  to  the  height  of  14  feet  above  ordinary  low  water,  it  would  produce  more  effect,, 
althongb.  oven  then,  it  would  not  be  sufflcient  atonr  to  produce  the  reqnired  dlsoharge 
tbrongh  the  slough.  In  addition  to  tbe  tendency  of  the  water  to  "draw"  around  its 
lower  end,  it  conla  not,  from  its  postion,  intercept  the  ret  urn -currents  from  the  lower 
portion  of  Chontean  Island.  Tbe  currenl«,  weanng  away  concavities  in  the  loose,  soft 
soil  of  thin  island,  are  deflected  westwardly  in  the  direction  of  the  last  tangent  to  the 
cuTTe,  and,  uniting  with  the  other  cun«nts,  flow  partly  through  Pocket  Chute,  and 
mainly  through  Bawyer  Bend,  grinding  the  bnulis  of  the  latter. 

It  teemb  clear  that  if  a  sufficient  portion  of  the  river  could  be  made  to  pass  throngh 
Cabaret  Slough,  the  efi'ect  would  be  two-fold,  viz,  to  assist  in  washing  awSy  the  bar 
ilongthe  whorf  nortbern,  and  to  mitigate,  by  the  decreased  discbuge  tlirough  Saw- 
yer Bend,  tbe  abrasion  of  the  hanks  of  the  latter.  Wliatoier  qoantity  of  water  may 
be  abetraclvil  from  the  discharge  tlirough  Sawyer  Bend  mast  reduce  the  scouring  force 
of  the  current.  While  the  lieight  of  water-surface  in  the  bend  will  not  be  lowered  by 
adecrrase  of  the  discharge,  the  velocity,  which  is  a  factor  of  the  volume,  will  be  de- 
creased at  first.  The  decrease  ofvelocity  will,  however,  increase  the  depositing  power 
of  thestrcnm,  and  the  result  may  be  that  the  crosa-section  in  the  bend  will  be  reduced 
until  the  velocity  rises  to  its  original  value,  when  the  grinding  process  will  go  on  as 
before;  but,  il  may  be  said  that  the  deposition  of  material  will  protect  tbe  lower 
rtratoof  the  banks  from  wash.  Again,  it  is  not  jKiBsiblo  to  state,  with  certainty,  that 
the  river  in  this  portion  may  not  seek  for  itself  a  new  channel  between  Cabaret  Isl- 
and and  tbe  Hissouri  shore,  relieving  the  banks  of  tbe  latter  still  more,  at  low  wat«r,. 
bota  icunr.  No  diminution  of  velocity  can,  however,  prevent  tbe  caving  of  tbe  banks 
in  some  measure.  Nothing  but  a  perfect  revetment,  or  entire  shifting  of  tbe  bod  of' 
tbe  river,  will  entirely  prevent  abrasion  of  tbe  banks  <n  the  bond. 
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The  cffeul  iif  the  discliarice  of  a  BjffleiGut  quautitj  of  water  tbtoii};h  tbe  bIodeIi 
would  be  to  tbrow  the  resultant  of  its  current  niid  the  (liiuialtilieil  ciirreut  thniiiftl>  •"« 
SiL\Tyer  Beud,  towanl  tlio  west,  and  sBsist  in  removing  the  bar  tbat  non'  renders  tbr 
aiiproach  to  the  wharf  northern,  at  Ion-  and  mean  stage,  ilifflciilt. 

The  dikes,  from  opposite  Bissell'it  Point  to  the  lieod  of  Bloody  Island,  have  been  the 
means  of  diminishing  tbe  size  of  thin  bar,  but  Btill  not  ouon;;h.  If  nolbin);  ia  done  to 
Ti]-oi>eu  Cabaret  Slongh  these  dikes  ahonlU  all  be  extended  snd  raised  to  the  height 
recouiinended  by  Colonel  Merrill,  viz,  14  feet  above  low  water  ;  in  any  event,  the  Long 
Dike  should  be  extended  and  raised,  in  order  to  eSect  the  removal  of  the  bar  between 
the  head  of  Bloody  Islnnd  and  the  eity  levee  opposite.  Even  if  Cabaret  Slough  is  re- 
opcoad  tlie  raiaiug  of  Bischoff's  Dike  will  materially  aid  the  system. 

All  hydraulie  ^orks  in  large  streams  are  more  or  less  experimental,  and  in  a  stream 
t)ie  Bize  of  the  Miflsissippi  below  the  Mlannuri,  with  movable  banks  and  constantly 
sbiftin;;  bottom,  the  elements  of  nncertaitity  are  greatly  maltlplied. 

The  nature  of  the  American  Bottom,  through  which  the  river  flowB,  ii  aneli  that  it 
seems  almost  ont  of  ttie  power  of  man  to  control  the  eccentricities  of  the  stream.  Of 
one  thing  I  am  certain,  tlio  improvement  of  the  navigation  of  the  river  and  the  pro- 
tection of  the  banks  can  only  be  maintained  by  a  constant  tif;ht  against  its  encroach- 
menta.  While  it  is  certain  that  defensive  works  can  be  effected,  it  is  equally  certain 
that  the  safety  of  the  work  will  be  jeopardized  by  every  succeeding  flood,  and  that 
either  lulditional  funds  may   be  needed  to  repair  it  or  to  create  new  works  in  its 

My  opinion  is  tbat  Cabaret  S Ion gb  can  bere-npened,  but  ivhcther  it  Mieitdon  to  under- 
lakt  it,  in  view  of  all  the  uncortaiutios  that  will,  and  cost  that  may,  attend  the  pra- 
en-alion  of  tho  works,  may  well  be  questioned. 

The  coat  of  re-opening  ('aboret  Slongh  is  required.  lo  onier  to  answer  this  qncstioD  it 
will  he  necessary,  first,  tostiite  briefly  the  general  facta  gained  by  tbe  sarvey,  and  upon 
which  my  eslimate  is  bnseil.  Measurements  taken  duriug  the  progress  of  the  enrvey 
showed  the  slongh  hi  be  2,700  feet  in  width  at  the  entrance,  narrowing  to  l,6(W  feet  at 
its  middle  point,  thuuce  increasing  to  3,G30  fi'ct  at  its  foot. 

Tett. 

Length  of  eoHtMhore 32,200 

Length  of  west  Hhore 19.200 

Greatest  width  of  nater-way 1,2C0 

LeftBt  width  of  water-way 300 

Greatest  depth  of  water l.i 

Least  depth  of  water 4 

Tlio  deep  water  was  generally  fonnd  in  pools  or  pockets ;  the  shallow  water,  bh  might  be 
e.'ipocted,  on  the  shoals  or  ndges  separating  the  poolx.  The  ncconipauyjng  sections 
taken  tlirougli  the  slough  fully  explain  the  condition  of  affairs. 

The  eonndings  were  all  referred  to  tbe  mean  stage  of  water  existing  during  the  sur- 
vey, which,  in  the  vicinity  of  the  Chain  of  Rocks,  vaa  token  at  14  feet  below  the  direc- 
trix. Tbe  slough  was  nearly  closed  up  with  accumulations  of  sand  aud  gravel-  The 
specimens  brought  up  by  Uie  borings  consists  of  coarse  and  flne  sand,  sb^ls,  and 
gravel;  the  latter  varying  from  one-fourth  of  an  inch  tu  one  inch  In  dlanielor.  The 
pronortiou  of  the  latter  was  small. 

The  borings  were  sixteen  in  number.  The  positions  of  three  were  not  plotted;  tba 
thirteen  which  were  plot;«d  were  taken  in  the  following  places :  At  the  bead  of  Cab- 
aret Island,  rock  was  found  at  a  depth  of  52.30  feet  below  tbe  surface  of  the  water ;  at 
middle  of  lino  across  head  of  Cabaret  Slough,  the  sand  overlaid  the  rock  to  a  depth  of 
56.3H  feel ;  at  point  near  foot  of  Chouteau  Island,  rock  was  reached  nt  n  ilistance  of 
58  feet  below  the  water-stirfbce ;  at  point  opposite  head  of  Chain  of  Kocks,  rock  was 
fonnd  at  g  depth  of  37.70  feet  below  the  directrix,  and  28,70  below  the  water-surface. 
The  others  were  taken  at  various  points  through  the  slough,  iieuetrating  to  depths  va- 
rying from  56.90  feet  to  41.^  feet  below  the  fine  of  the  directrix,  without  reaching 
rock.  The  materials  brought  tip  from  the  points  neartbe  Chain  of  Rocks  and  Chontoan 
Island  were  of  the  same  nature  as  those  obtained  in  the  slongh.  The  bar  at  (he  head 
of  Cabaret  Island  apparently  contained  a  greater  proportion  of  gravel,  and  was  more 
compact  than  the  others.  A  series  of  carrent-observations  takeu  above  the  head  nf  the 
slongh  showed  snrfacc-velocities  varj'ing  from  4.3  feet  to  6.2  feet  per  second;  the  line 
of  least  velocity  lieing  below  the  dike  on  the  Chain  of  Rocks,  the  two  lines  of  cnrrents 
terminating  Just  above  the  head  of  the  stough  being  respectively  5.4  feet  and  5.7  feel 
The  tracing  accompanying  will  show  the  directions  assumed  by  the  line 


The  sni-face  of  the  water  at  the  foot  of  Woliint  street  on  the  22d  day  of  April,  tlis 
date  of  commencement  of  the  snrvey,  stood  at  19.69  feet  below  the  city  directrix,  or 
14.12  feet  above  the  lowest  water-mark  of  18{i3.  The  surface  of  water  at  this  same 
station  was,  on  the  30th  of  June,  the  dat«  of  the  termination  of  tbe  snrvey,  I9.6G  feet 
lirlow  the  plane  of  directrix,  or  14.15  feet  above  lowest  water  mark  of  VS3.  Tbs 
greatest  range  dnriug  this  period  was  21'. 44,  15'.70  =  5'.T4. 
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A  compttriwn  of  tbirty-six  ptuge -readings  lictwoen  tlie  gange  nt  the  head  of  Cabaret 
Blonfch  and  th«  gaoge  at  the  uew  water-works  gave  a  meiin  slopa  between  the  two  of 
3JM45  feet.  The  diBHince  bptwoen  the  two  poiuts,  measured  along  the  ohannel  of  the 
aloDgh,  wM  fuanil  to  be  27 ,000  feet.  The  distance  tmni  the  (rau<;e  at  the  water-works, 
Beaanred  along  Sawyer  Bend  Chnnnel  to  a  point  opposite  the  gauge  at  the  head  of  the 
AliniEh,  was  found  to  be  31,W0  feet.  The  dilTeronceof  level,  asaeoertaiucd  on  the  I7th 
of  Ha;,  between  the  cange  at  the  new  wnter-workH  and  a  point  on  thn  Missouri  aboro 
■Iwve  the  head  of  Cabaret  Slongh,  was  3.4'24.  feet  on  a  distance  of  3:1,000  feet. 

Careful  levellnge,  taken  on  the  15th  of  June,  when  the  river,  at  the  foot  of  Walaat 
rtreet,  stood  at  18.01  feet  below  Ihb  directrii,  or  15.80  feet  above  the  lowest  water  of 
lera,  showed  a  fall  of  water-snrfnce,  tlirongh  tho  slough,  of  3.0fi  feet  upon  a  length  of 
31,600  feet.  I  have  called  it  three  feet.  Abstracting  the  effect  of  bend-resistaiioe, 
(here remains  (without  going  Into  details  of  calculation)  a  hoad  aiiffioient  to  give  a 
mean  velocity  of  3  feet  per  second  for  a  channel  of  from  1,600  to  1,650  feet  in  width. 
This  velncitv  is  safficlent  to  remove  such  niat<-riala  as  were  fonod  in  the  slough. 

Adj  additional  velocity  which  may  be  gained  over  this,  due  to  the  head  resulting 
from  forcing  more  water  into  the  slough  uian  it  naturally  discharges,  or  would  dis- 
cha^o  if  Hiinplf  cleared  of  obstructions,  will  be  so  much  gained  for  pnrpoaes  of  bcddt. 

It  remnios,  then,  to  force  a  body  of  water  through  the  slongh  considerably  in  ex- 
cms  of  the  natural  flow  at  mean  stage  of  water,  and,  for  this  purpose,  the  moat  feasi- 
ble plan  that  presents  itself  is  to  construct  a  deflecting  dike  of  1,^00  feet  in  length  at 
Ibchead  of  Cabaret  Island  t«  intercept  a  sufficient  portion  of  the  water  now  passing 
to  the  west  of  the  island.  It  is  estimated  that  nearly  one-third  of  the  discharKS  of 
the  river,  nt  the  mean  stage  existing  during  the  survey,  can  be  forced  lowanl  the 
elougb. 

To  attain  a  velocity  of  dischan;e  sufficient  to  scour  ont  the  obstructions,  I  propose 
tn  make  the  water-way  of  the  slough  1,650  feet  in  width,  roeasuring  from  the  tops  of 
the  contracting  dikes.  The  latter  are  indicated  on  the  tracing,  and  are  deBigned  to 
•erve  two  pnrpoaes,  viz,  to  regulate  the  width  of  water-way  and  to  protect  the  banks 
frnm  wash.  Some  revetment  of  the  banks  of  the  slough  will  also  be  neMud,  as  well 
*M  tevetment  of  the  head  of  Cabaret  Island.  The  latter  revetment  should  bs  of  stone; 
th«  former,  as  well  as  the  spur-dikes,  of  bmsh  and  stone. 

The  main  dike  at  the  head  of  the  island,  as  laid  down,  will  make  an  angle  of  abont 
3ii~  with  the  direction  of  the  observed  currents  near  its  head.  Thid.  although  not  the 
most  favorable  angle  for  deflection,  ia  the  best,  under  the  ciranmstauvos,  that  can  be 
Mlt^Ced. 

At  first  eight,  it  might  seem  that  the  dike,  by  contracting  tlio  wntvr-way  between 
itMiIf  and  the  foot  of  the  Ciraud  Chatu  Dike,  would  be  a  source  of  trouble  to  ascend' 
ing  steamers.  1  think  not,  provided  the  free  discharge  through  the  Hloiigh  can  be 
maintaited.  If,  however,  from  any  changes,  in  the  course  of  yoant,  in  the  river  above, 
tbeilongh  should  again  fill  np,  the  ascent  lif  steamers  throngh  the  chute  between  tbo 
heads  of  the  dikes  would  be  extremely  difficult,  if  not  iuiposi^ible.  The  current  wonld 
fTubably  impinge  iipou  the  Missouri  shorn  below  the  chain  of  tocks  with  redoubled 
vijilence. 

To  resume :  The  quantity  of  water  drawn  ojf  through  the  slough  will  teod  to  propor- 
tion the  discharge  to  the  area  between  the  heads  of  tho  dikes  so  aa  to  keep  tho  velocity 
■eosibly  what  it  waa  before ;  in  addition,  any  increased  head  will  soon  caune  the  bottom 
tu  scour  ont,  until  the  requisite  area  of  cross-section  is  obtained.  This  scouring  will 
render  it  very  ditficult  to  construct  the  head  of  tbo  dike '  in  fact,  the  scouc  will  iuorease 


with  every  foot  of  its  progress  from  the  hoad  of  the  ialand.  Success  can  only  be  ob- 
'kined  by  constantly  throwing  in  stone,  which  should  be  in  pieces  of  not  less  than  2S 
o  30  pounds  weight,  and  the  lower  layers  of  the  hoad  should  be  composed  of  stones  of 


a  cubic  foot  in  contents,  and  over.  Smaller  stones  should  be  thrown  in  alone  the  east 
face  of  the  dike.  Stone  is  recommended  for  this  dike,  as  experience  has  proven  it  to  be 
the  beat  material  that  can  be  used  in  this  locality  for  the  construction  of  dikes  when 
aubjecled  to  strung  scour. 

An  estimate  of  the  qnantity  of  stone  required  for  the  erection  of  a  dike  upon  the 
material  of  which  the  bed  of  this  i>ortion  of  the  river  is  compotietl,  overlying  the  rook 
in  a  depth  of  60  foet  and  npward,  is,  more  or  less,  a  matter  of  conjecture.  The  dike 
will  continne  to  settle  until  it  roaches  a  point  below  the  efiects  of  scour;  it  Is  not  im- 
probable thai  this  point  will  he,  for  the  head  of  the  dike,  the  bed-rock  itself.  From  a 
comparison  of  the  cost  of  other  dikes,  I  have  been  enabled  to  submit  an  estimate  which 
will,  I  think,  meet  the  cost  of  the  dike  now  nnder  consideration.  1  would  make  the  top 
of  the  main  dike  14  feet  above  the  low  water  of  November,  1870,  and  the  spur-dikes 
abont  the  same  heizht.  The  heights  aud  locations  of  the  latter  may  be  modified  as  the 
Hiirk  proceeds,  tholocations  of  the  dikes  on  the  tracing  being  inernly  upproximatEons. 
TliB  reachM  of  bank  between  the  dikes,  as  well  as  the  angles  botwueo  the  latter  aud 
lliF  shore,  should  bo  further  protected  by  plaiitiug  willows,  for  which  an  estimate  is 
made,  Tba  reaches  can  be  still  further  protected  by  loose  atones  placed  along  the 
fiiot  of  the  slopes,  abont  a  foot  apart.  These,  together  with  the  accumulation  ofsedi- 
23  E 
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ment  ieloyi  the  dikes  from  tbe  anbaidence  of  higb  water,  and  the  effects  of  the  dikn 
themselves,  vill  sofBcieotly  protect  the  hanks,  which  hare,  on  the  eastern  sbnte, 

BuSered  conBiderably  from  abra  si  on  during  the  last  thirty  Tears.    To  assist  the  Sow 


tliroQgh  tbesloagb  until  tbe  cnrreut  gets  its  "  Iratn"  will  rcqnlre 
'~  Aga  to  open  np  a  thread  for  the  current  to  follow.    After  this  is  uuce  uiieueii, 
ept  so  Ly  tbe  nse  of  tbe  Iiong  scraper  nntil  tbe  flow  is  fairly  established. 
Tbe  niateriai  raised  by  the  dredge  can  be  ntilized  by  depositing  it  in  the  angles  below 


tbe  dikes,  and  incorporating  a  portion  of  it  with  the  structures  IJiemselves. 

If o  estimate  has  been  maile  for  tbe  protection  of  the  lowerportion  of  Chouteau  Island, 
or  tbe  portion  of  tbe  hank  of  the  slougb  immediately  helow  it,  as  it  would  be  an  ad- 
vantage to  the  work  were  tbcso  portions  to  wash  away  for  a  depth  of  a  few  hundieil 
feet. 

I  estimate  that  it  will  require  three  years  to  get  tbe  dike  fairly  settled  and  complete 
the  entire  work.  To  lay  down  any  programme  in  advance  would  be  impossible,  far- 
ther than  to  say  that  tUe  work  Id  the  slongh  should  coninicnce  at  the  head  and  be  car- 
ried on  toward  the  foot. 

If  the  work  is  undertaken,  I  regard  it  as  iiiiiwrtaut  to  have  the  entire  aaioant  of  the 
estimate  available  at  tbe  outset. 

Id  the  accompanying  tslimate  it  will  be  noticed  that  1  have  added  25  per  cent,  to 
price  of  stono  ik-livcrcd  id  dilfes  and  rKvetmeiit  in  tbe  elough.  This  ta  to  allow  for 
extra  handling  requisite. 

Accompanying  Ibis  report  are  two  tracings— oue  showing  the  river  from  tbe  mouth 
of  the  Missouri  to  the  river  Hi's  Peres;  tbe  other  on  oiilliue  iriap  of  the  immediato 
■vicinity  of  Cabaret  Sloui-b,  showing  positions  of  dikes,  4c.;  both  on  a  scale  of  1  incli 
to  600  feet. 

Eflimalit  of  vort  for  Te-opming  Cdban^t  Slouyh, 

For  dik.,>,l,K10re«t  long: 

9l^,OOOcubicyaTdBOfstone,  at  $2,  delivered  iu  dike fllhS.OCO  00 

ConBtmction  of  spur-dikes  in  slough  : 

8,613  cords  of  brush,  at  S-2.'25  per  cord,  delivered  id  dikes I9,sm^ 

8,613  cubic  yards  of  stone,  at  fi.ZO  yer  yard,  delivered  in  dikex dl,  !>32  F.S 

Revetments  ■. 
Revetting  3,000  linear  feet  of  bank  at  head  of  Cabaret  Island,  2a,000cnbio 

yards  of  earth  are  to  be  removed  aud  slopes  graded,  at  35  cents 7,700  00 

SiO  squares  of  riprappiug,  at  $.1 4,300  00 

2,000  cubic  yards  of  stone  for  longitudinal  retaining-dike,  atfi 4, 000  00 

Revetment  of  2,500  feet : 

709  cords  of  brush,  at  (2.05,  delivered  in  revetment 1,595  £5 

709  cubic  yards  of  stone,  at  ^.50,  delivered  in  revetment 1,77:!  50 

Revetment  of  east  abore  of  island,  opposite  middle  point  of  slongh : 

422  cords  of  brush,  at  |2.25,  delivered  in  revetment 949  '<0 

4S2  cubic  yards  of  stone,  at  (2.50,  delivered  in  revetment 1,055  00 

Planting  and  cullivating  willows '.,000  00 

Dredging  channel  in  slongh : 

250  days' work  of  Osgood  dredge,  at  t90  per  day 02,500  OO 

100  dnjs' service  of  Long  scraper,  Bt|100perday 10,000  OB 

1  small  steamer 10, 000  00 

Ccet  of  muning  name  540  days,  at  |40  per  day 21,600  GO 

Engineering  and  superintendence : 

First  year $12,960  00 

Second  year 10, 440  0<l 

Third  year 4,680  00 

2rt,0«  W 

Add  for  contin(^ncic«  15  per  cent,  of  all 53,327  10 

Estimate 40a,S«l  10 

Very  respectfully,  your  obedient  servant, 

CHAB.  J.  ALLEN, 

Captaiu  of  Jeti^neai. 
LicDicnant'Colonel  W.  F.  K.ivnoi.ds, 

CoTpi  of  Enginneri,  V.  S.  A.,  Saial  Lauii,  MiitoHri. 
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mississippi  bn'er  opposite  the  mouth  of  the  mis30usi. 

Office  Western  Rivee  Imteovemests, 

Saint  Louix,  3IUaouri,  February  8, 1872. 
General:  In  eomplianco  with  joar  inatrnctions  of  tlie  13th  ultimo, 
I  have  bad  an  examination  made  of  the  Mississippi  Biver  opposite  tbe 
month  of  the  Missoari,  and  I  have  the  honor  to  forward  herewith  the 
report  of  Captain  C  J.  Allen,  to  whom  the  immediate  char{!;e  of  the  ex- 
amioation  was  iotniated.  The  abrasion  of  the  bank  .it  this  point  has 
been  going  on  for  years,  and  there  dooa  not  seem  to  be  any  new  develop- 
ments in  regard  to  it  at  this  time.  The  rate  of  progress  cannot  be  fore- 
told, and  seems  to  follow  no  law  other  than  tbat  it  is  more  rapid  whei> 
tbe  Missouri  is  high  and  the  Mississippi  low,  for  the  reason  that  the 
resultant  of  the  streams  is  then  thrown  with  greater  force  against  it. 

The  sketch  forwarded  herewith  shows  the  shoreline  as  it  was  in  1813, 
(laid  down  from  the  land-surveys,)  in  a  dotted  black  line;  the  dotted 
red  line  shows  where  it  was  found  by  Major  Merrill  in  1868 ;  the  full 
red  line  in  where  it  was  found  at  the  time  of  our  survey  in  1870 ;  and  tbe 
full  black  line  shows  it  as  it  was  on  tbe  25th  ultimo. 

The  bank  at  the  end  of  the  Madison  County  Railroad  was  partially 
revetted  some  years  since,  which  for  a  time  seems  to  have  checked  the 
action  of  the  water.  The  revetment  was  intact  at  the  time  of  Major 
Merrill's  survey,  but  now  is  the  pile  of  stone  shown  on  the  sketch  at  A, 
near  the  western  bank,  the  entire  channel  being  to  the  east  of  it.  Since 
the  river  cut  a  channel  around  this  revetment,  the  erosion  has  been 
rapid.  Tbe  whole  change,  measured  on  the  liue  of  the  prolongation  of 
the  Madison  County  Railroad  since  1813,  is  about  2,(>00  feet;  since 
186S, Merrill's  survey.  ii'iO  feet;  since  October,  1871,  to.7auuary,  1872, 
«J0  feet. 

The  large  sand-bar  forming  tbe  eastern  portion  of  Mobile  Island 
Bcems  to  have  moved  eastward  at  about  the  same  rate  as  the  opposite 
bank  of  the  stream. 

Last  season  the  Missouri  River  seemed  disposed  to  resume  its  old 
channel  throngh  Mobile  Chute,  and  it  was  plain  that  if  this  could  be 
effected  the  erosion  of  the  opposite  Illinois  shore  would  be  |niaterially 
lessened]  if  not  checked  entirely.  A  small  amount  (^25,000)  was  asked 
for,  for  the  purpose  of  aiding  the  river,  in  hopes  of  gaining  this  object. 

The  Missouri  is  at  present  very  low,  yet  still  a  small  quantity  of  water 
takes  the  desired  course  throngh  the  main  channel,  rebounds  from  the 
right  bank  just  above  the  head  of  the  chute,  and  then  crdbses  the  river 
diagonally,  showing  no  disposition  to  take  the  course  we  desire  it  should. 
It  is  Impossible  to  predict  what  will  be  the  condition  of  affairs  when  a 
rise  occurs,  but  the  present  indications  are  that  a  much  larger  sum  will 
be  reqnireu  to  effect  the  object  than  was  thought  necessary  last  season, 
I  am  still  of  the  opinion  that  the  detleclion  of  a  large  irartion  of  the 
waters  of  the  Missouri  through  this  channel  is  the  most  desirable 
method  of  making  the  proposed  improvement,  not  only  because  it  would 
afford  relief  immediately  opi>osite  where  the  channels  of  the  two  streams 
now  meet,  but  because  it  would  shorten  by  several  miles  the  route  into 
the  Missouri,  and  give  us  reason  to  hope  for  important  favorable  changes 
in  the  channel  of  the  Mississippi,  possibly  as  far  down  as  tbe  city  limits. 

As  matters  now  stand,  the  waters  of  the  Missouri  could  not  probably 
be  deflected  into  Mobile  Cbate  without  rnoDing  out  a  dike  from  the 
head  of  Mobile  Island  for  a  distance  of  1,500  feet,  which  would  cost,  at 
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950  per  running  foot,  $75,000,  in  addition  to  the  $25,000  estimated  last 
season  for  removing  tUe  snags  and  other  obstructions  which  now  ob- 
struct the  channel,  or,  in  all,  $100,000. 

The  plan  of  protecting  the  Illinois  shore,  (which  seems  to  be  contem- 
plated in  your  letter  of  instruction,)  as  proposed  by  Captain  Allen,  would 
certiiinly  be  effectual  in  preventing  further  erosion,  and  the  cost  of  the 
work  by  the  two  inethoda  of  jetteea  and  continuous  revetments  has  been 
estimated  with  care,  and  is  as  nearly  correct  as  estimates  can  tye  made 
for  such  works. 

Though  not  contemplated  in  your  letter  of  instructions,  I  take  this 
occasion  to  call  your  attention  to  the  condition  of  the  river  immediately 
opposite  this  city,  as,  from  the  frequent  mention  which  has  been  made 
in  our  city  papers  of  this  point  during  the  past  two  months,  I  think  it 
[wssible  that  the  parties  who  called  the  attention  of  the  Bureau  to  this 
matter  had  this  locality  in  view.  Sketch  B,  forwarded  herewith, 
shows  a  section  of  the  river  immediately  opposite  the  city,  and  above 
the  site  of  the  bridge  now  under  construction. 

Dnriug  the  recent  intensely  cold  weather  the  ice  lodged  on  the  shoal 
opposite  the  old  water-works  and  ferry- landing,  thus  forcing  the  water 
toward  the  Illinois  shore  and  around  the  bead  of  Long  Dike  at  U,  and 
against  the  bank  near  the  Chicago,  Alton  and  Saint  Louis  Railroad,  caus- 
ing it  to  wear  away  very  rapidly.  The  action  has  to  a  considerable  extent 
diminished,  but,  to  prevent  future  trouble,  I  understand  that  the  city 
authorities  propose  the  extension  of  Long  Dike  some  600  feet,  so  as  to 
confine  the  channel  to  a  width  of  about  1,600  feet,  or  about  that  of  the 
water-way  under  the  bridge. 

The  improvement  of  the  mouth  of  the  Missouri  Biver  should  l>e  con- 
sidered as  part  of  a  general  scheme  for  the  improvement  of  the  harbor 
of  Saint  Louis,  and  any  plan  fur  the  latter  purpose  should  take  into 
view  the  interests  of  the  whole  city,  at  least  as  far  down  as  the  mouth 
of  the  Des  Peres  Biver,  if  not  to  include  the  Government  reservation  at 
Jefferson  Barracks,  and  down  to  the  month  of  the  Meramec  To  my 
knowledge,  no  general  plan  has  ever  been  submitted,  but  when  we  re- 
member the  large  estimates  which  have  been  submitted  for  different 
localities,  and  the  fact  that  no  estimates  have  been  made  for  the  lower 
half  of  this  harbor,  where  improvements  are  even  now  called  for,  it  is 
but  too  erident  that  a  large  amount  will  be  required  for  the  entire  im- 
provement. I  am  satisfied  that  the  true  interests  of  the  Goverument, 
of  commerce,  and  of  this  city  demand  that  an  appropriation  of  not  less 
than  $500,000  should  be  made  at  once,  and  the  appropriation  so  worded 
as  not  to  confine  the  expenditure  to  any  one  locality,  and  that  a  board 
of  officers,  having  the  largest  experience  in  this  kind  of  duty,  should  be 
couveued  for  the  purpose  of  taking  the  whole  subject  into  consideration, 
who  should  decide  npon  the  best  method  of  expending  the  amount  ap- 
propriated, and  also  of  making  all  the  improvements  demanded,  and 
that  when  the  work  is  once  decided  ou,  it  should  be  pushed  to  its  oom- 
pletion  with  the  utmost  vigor. 
Verv  respectfully, 

W.  F.  BATN0LD3, 
Lieutenant- Colonel,  Corps  of  Engineer*. 

Brigadier-General  A.  A.  HUMPHRETB, 

Chi^  of  Engineers,  U.  S.  A.,  Washington,  D.  C. 


byGo6gle 
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Saint  Louis,  Missouri,  Februarj/  7,  187*2. 

Colonel:  Aa  directed  by  yon,  I  have  mads  an  ezaminatioD  of  the  IlliDoiB  shore 
oppo«ite  the  uiooth  of  the  Hissoiiri.  MeMorementa  taken  show  tliat  much  change  has 
taken  place  srncu  the  aarvey  made  in  the  fall  of  1B70. 

Tbe  enrrent  of  the  MiaBOori  geeius  to  be  bearing  more  toward  Uiraonri  Point  and  the 
foal  of  Mapte  Island,  and  (hat  of  tbe  Misgiiuiippi,  ailer  it  leavea  tbe  foot  of  Ellis  Point 
oppoeite  Alton,  bean  atroDgly  toward  the  Mi»suati  abore,  weariog  away  a  deep  cod- 
carjty  in  tbe  latter ;  thence,  rebonnd tog  toward  tbo  lUiaois  efaore,  it  baa  cnt  away 
more  than  oue-tbird  of  Maple  Ldaad,  aod.  ItDally,  miiting  with  tbo  cnrrent  of  tbe  UiB- 
Boori,  the  two  bear  with  ftill  force  npon  tliu  Illiooia  aUore  iu  Missouri  Bead. 

The  bend  has  Buffered  an  average  abTasioa  of  260  feet  ia  depth  npou  a  length  of 
20,000  feet  Bioce  Gctober,  1870.  In  one  place,  at  the  end  of  tbe  Mwlison  Connty  Rail- 
road etuba&kment,  tbe  baok  baa  been  oat  away  to  tbe  depth  of  950  feet  aiiice  1B6S. 

FeATS  have  beea  entertained  for  a  number  of  years  that  the  river  would  bceak 
tbioagh  its  banba,  and,  fiodiiiK  its  way  into  tbe  valleya  of  Long  Lake  and  Gafaokia 
Creek,  pass  far  to  tbo  east  of  Boint  LouU,  completely  abatting  the  city  off  liom  the 

In  my  report  to  yoa  of  the  3d  of  Febmary  last,  npon  the  month  of  the  Miaaonri,  I 
•(•ted  tb»t  1  apprehended  no  immediate  danger  t^  tbe  cit^  from  this  canse,  and  the 
remits  of  my  recent  examinations  have  only  confirmed  the  opinion  then  expreaaed.  A* 
I  have  atrendy  described  this  locality  in  the  report  laferied  to,  it  wonld  only  bo  a 
repetition  of  words  to  describe  it  again. 

Tbe  destmction  to  property  from  this  abrasion  is  great,  and  if  some  protection  is  not 
tSorded  ttie  banks,  nnniliers  of  farms  and  othur  property  will  be  destroyed,  nuleaa, 
from  cauaeB  that  cannot  be  foreseen,  tbe  action  of  the  ourrenta  should  be  atayed. 

A  great  deal  has  been  written  npon  thia  anbject,  and  a  variety  of  plana  a^ggested  to 
meet  the  difficulty,  the  majority  of  them  based  upon  the  idea  of  taming  the  course  of 
the  Hiasonri.  The  offeote  of  anoh  measures  upon  rivurs  like  the  Missouri  and  Lower 
llissisaippi  are  always  nncertain,  and  it  would  seem  best,  in  my  opinion,  where  a  choice 
ii  left  tbe  engineer,  to  protect  the  banks  whorever  necessary  and  not  interfere  with 
the  Bow  of  tbo  atream. 

An  exception,  however,  exists  in  the  caae  in  which  an  inclination  is  observed  npon 
tbe  part  of  the  stream  to  take  the  conne  wo  wish  it  to  pursue.  It  is  well,  then,  to 
is«8t  it.  tTpou  this  principle  it  was  anggested,  in  my  lost  report  to  you,  to  clear  the 
obstructions  from  Mobile  Chute.  But  the  conditions  of  last  year  npon  these  rivera  ore 
not  the  conditions  of  this  year.  Tbe.Miaaouri  current  seems  now  to  be  bearing  away 
from  tbe  bead  of  Mobile  Cbut«.    A  Hood,  however,  may  bring  it  back. 

The  only  way  that  seems  clear  to  me  to  effectually  prevent  further  abrasion  in  Mis- 
sonri  Bend  is,  to  protect  the  banks  either  by  meaus  of  jettrea  or  with  a  continuous  re- 
vetment. The  former,  although  cheaper  at  fii-st  than  tbe  latter,  are  open  to  many 
abjections.  It  is  necessary  to  carry  them  up  high  enough  to  protect  the  banks  at  aU 
Rtagea  of  water— in  this  locality  aa  high  aa  tbe  banks  tliomselvcB ;  and  they  should  be 
cattied  out  far  enooKh,  at  this  level,  to  protect  the  reaches  of  shore  between  them  from 
the  action  of  the  eddies.  They  are,  moreover,  subject  to  heavy  scour  at  their  heads  and 
to  the  injarions  action  of  the  water  as  it  flows  over  them  ;  particularly  so  at  tbe  junc- 
tion of  the  shore  and  Jcttee.  What  ratio  exists  between  the  leogtb  of  jettee  and  the 
length  of  bank  it  protects  is  not  easily  stated.  J  have  seen  it  placed  as  hlj^h  as  one 
linfar  foot  of  jettee  to  Sve  linear  feet  of  bank.  In  the  case  or  a  Jettee  hnilt  in  the 
UiiBonri  Uiver  at  Saint  Charles,  it  is  cUiimed  that  tbe  length  of  shore  protected  was 
about  four  times  tbo  leogtb  of  jettee.     It  depends  mainly  upon  the  location  of  the 

A  contimions  revetment,  although  more  expensive,  presenta  better  chances  of  per- 
manency, and  wonhl  insure  more  thorough  protection  to  the  banks. 

The  difficulty  of  founding  a{iou  such  soil  as  forma  the  beds  of  tbe  Hisanuri  and  Mis- 
■iaeippi  Rivers  at  their  junction  is  well  known  to  all  who  have  given  tbe  suttject  any 

The  osaol  practice  for  tbe  protection  and  maintenance  of  the  hanks  in  the  harbor  of 
Saint  Louia,  (where  the  bed  of  the  river  ia  of  the  same  nature  ns  at  the  month  of  the 
Missouri,)  and  which  has  given  the  beat  results,  is  to  build  a  longitudinal  retainiug-dike 
of  loose  atone  at  the  foot  of  the  scarp,  and  then  grade  and  riprap  the  bank.  This 
method  requires  a  great  qnantity  of  stone,  particularly  where  the  dike  ia  aubject  to 
■conr;  the  atone  disappears  almost  aa  rapidly  as  thrown  in.  The  only  way  is  to  con- 
tinue to  throw  on  stone  until  the  mass  sinks  to  a  firm  snrfoce,  or  to  a  point  below  the 
eflVct  of  scour. 

The  expense  of  applying  this  method  to  the  bend  opposite  the  mouth  of  the  Mis- 
•onri  wonld  be  too  great  to  warrant  its  adoption. 

I  believe  that,  in  building  a  revetment  at  the  foot  of  the  scarp  in  Miaeoiiri  Bend,  an 
eqaally  good  and  mncb  more  ecouomioni  plan  would  be  to  sink  rafts  or  aprons  of 
broirii,  weighted  down  with  stone ;  tbe  rafts  to  be  bnilt  npon  light  floating  frame-work 
of  boop-poles,  or  amall  saplings ',  the  stone  in  pieces  of  thirty  pound  weight  and  np- 
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ward.  A  large  quautltf  of  brush  nod  alone  would  ba  tenuired.  The  fomiereiii  bt 
obtaiuod  xritbiu  a  radiua  of  ten  luilee,  aud  the  (jnairicB  of  GrafUm,  AltOD,  and  Siiit 
LouJH  can  fumiBh  the  atone.  Brush  faaciuea,  aud  willow  panniers  fillod  frith  sIom, 
could  alMi  be  used  tfl  advantage  in  connection  with  the  bmBh-aproua. 

Tbe  revetraent  oi  retain itig-dibo  should  be  firmly  settled,  and  carried  up  to  tlit 
surface  of  low  water.  From  this  poiut  tbs  bank  should  be  ij^raded  to  a  slope  of  I  upoi 
If,  and  covered  tor  half  tbe  diNtance  np  with  a  layer  of  6-inch  atone,  placed  wilh  tlit 
rouKl>  edge  down ;  the  remaininf{  distance  to  be  covered  with  a  layer  of  4-inch  itoiu, 
similarly  placed.  The  top  of  the  bank  should  be  lightly  strewn  with  3- inch  atoosfor 
a  width  of  5  or  6  feet.  The  stone  being  simply  laid  upon  the  anrface  will,  in  the  eTcnl 
of  any  elight  wash  beneath  it,  settle  and  keep  the  protection  good. 

It  ie  not  easy  to  estimate  the  cost  of  the  brush  and  stone  revetment ;  but  after  cin- 
ful  consideration,  I  would  not  place  it  lower  than  $15.50  per  linear  foot  of  bank  bi  be 
revetted.  This  is  independent  of  the  grading  aod  riprappiug,  or  covering.  It  i»  alw 
difficult  to  Bslimate  the  cost  of  Jetteea  with  any  degree  of  certainty.  I  would  plut 
their  cost  at  $50  per  linear  foot  of  jettee.  Awuniing  that,  if  properly  located.  I  linur 
foot  will  protect  4  feet  of  shore,  we  have  for  this  method  (12.50  per  lioear  foot  of  ittnk 
t«  be  protected. 

If  the  work  is  undertaken,  it  will  probably  be  necessnry  to  carry  it  for  some  diatancf 
above  aud  below  the  present  limits  of  erneiou.  Od  this  account,  and  tbe  probabililjof 
further  wear,  I  have  estimated  for  the  protection  of  23,000  feet  of  bank. 

If  it  is  undertaken  to  revet  tbe  bank  coutinuonely,  care  must  be  token  not  to  alio* 
the  cnncut  to  cut  in  behind  tbe  line  of  dike  or  revetment,  as  this  would  simply  r«nill 
in  shifting  tbe  liue  of  scarp. 

It  would  be  necessary  to  commence  the  work  of  p^diiif;  and  riprappinft  as  Hon  u 
tbe  revetMent  could  be  carried  high  euougb  to  enable  it  to  be  done.  The  sverag* 
height  of  bank  above  low  wat«r  is  25  feet. 

Eatimatt  far  prola-lioH  bg  menHa  of  Jelleti. 

22,000  linear  feet  of  bank,  at  $13.50 |J75,W) 

Add  for  engineering  and  contingencies  15  per  cent 41,2)0 

Total 316,i5» 

Eatintatt /or  prottetion  of  bank  hg  iKeant  o/  ooalimiout  reoetMtKt,  grading,  4^. 

22,000  linear  feet  of  bnish  and  stone  revetment,  at  $15.50 |341,000  W 

381j944  cabic  yards  of  earth  excavation  aud  grading,  at  30  cents 114,583  30 

9,187  cnbio  yards  of  6-incb  stone  covering,  at  12 18,374»> 

6,067  cnbto  yards  of  4-tnch  stone  covering,  at  $3 12,134  00 

1,000  cubic  yards  of  3-iacb  stone  for  top  of  bank,  at  $a S,I»OOI 

488,onfO 
Add  forengineering  and  contingencies  15  per  cent 73,213  ^ 

Total 661,304  68 

It  will  hp  seen  that  either  plan  will  be  very  expensive. 
Very  respectfully,  your  obedient  servant, 

CHAS.  J.  ALLEK, 
Captain  (/  Enjiftrt. 
Lieutenant-Colonel  W.  F.  Raymolds, 

V.  S.  Corp*  of  Enginoer*,  Saint  LouU,  Mo. 


Report  of  a  board  of  engineers  assembled  by  virtue  of  the  Jollotring  ordtr : 

(Spwial  Orders  No.  SO.— Eitnet-l 

ORPS  OF  ENCiIN] 

I,  D.  C,  Febniat_ 

,    a  consist  of  Lieutenant-Colonel  Jofan  Newton.  Corps  dI 

;  Lieuteuant-Colonel  W.  F.  Raynolds,  Corps  of  Engineers;  M^m'  w-  K- 


REPORT    OF   THE   CHIEF   OF   ENGINEERS.  359 

WuTCD,  CorpB  of  Enf^ineers;  M.ijor  W.  E.  Merrill,  Corps  of  Euftineera ;  Cnpt&iu  C.  J. 
Allea,  C«rp"  of  Engineen,  will  uaamble  at  Saint  Louis,  Missouri,  on  the  19Ch  inst«Dt, 
•rat toon  thereafter  as  praoticable,  to  examine  and  report  upon  suob  questioDB  oaa- 
DflcUd  with  the  hBTbors  of  SaiLit  Lnuis,  Misanuri,  and  Alton,  Illinoia,  and  with  the 
banks  of  the  Mississippi,  as  shall  beplnced  befuro  it  hy  further  ins Iructions  from  these 
bradqniirtera. 
Tbejanior  member  will  reoonl  the  proeeeiiinga. 

By  eommanit  of  Brigadier-General  Homphrefs : 


The  following  instructions  were  placed  before  tbe  board  by  tlie  senior 
officer: 

OFficit  OF  TUB  CiiiKi'  nF  En<;inrkiih, 

Wathingion,  D.  C,  Ftbruars  7,  IH72. 

CoLONEi,:  The  board  of  enj^inmrs  oonatitat«d  b;  Special  Orders  20,  Headqnarters 
Cocpa  of  Engineers,  February  7,  ltJ7'2,  to  convene  at  Saint  Louis,  Missonri,  February 
19,at  which  you  ore  the  aetiior  member,  will  examine  and  report  upon  the  present 
eoodition  of  the  Mississippi  River  between  Alton  and  the  mouth  of  the  Meramec,  with 
a  view  to  the  preparations  of  plana,  with  estimates  of  ooat,  for  the  improvement  and 
naiatenaiico  of  the  harbora  of  Saint  Louis  and  Alton,  and  also  for  the  provontion  of 
tbs  erosion  of  the  banks  of  the  river. 

The  board  will  examine  all  the  maps  nnd  projects  that  have  been  heretofore  pre- 
pMed,  and  thoroui;hly  itivestiKato  the  subject,  giving  their  views  and  rccommendatiuiui 
••to  the  proper  steps  to  be  taken  to  secure  the  desired  imnrovenienta  and  maintenance, 
and  report  a  project  or  projects,  with  estimates  of  probable  cost,  for  the  permanent  im- 
provement and  maintenance  of  the  harbors  named,  and  which  will  necnre  a  pormanencu 
to  the  Ehannel-way  of  the  river  between  Alton  and  tbe  month  of  tbe  Meramec 

The  board  will  designate  the  works  intended  to  afford  prompt  rolief  at  such  poiutu 
«•  may  seem  to  reqaire  it. 

Colonel  Baynolde  will  be  directed  to  famish  the  board  with  all  reports,  maps,  and 
•tber  informatioa  in  hia  possession  bearing  upon  the  subject,  and  will  be  autborixed  to 
Mnpley  his  assistants  ia  procuring  any  further  information  they  may  desire. 

By  command  of  Brigadier-General  Humphreys : 

JNO.  G.  PARKE, 

Major  of  Eugiaeeri, 

LienCenaut-Colonel  John  Newtoh, 

Corp*  of  EHginetri,  Neic  York  Ciln. 

In  compli&Dce  with  the  above  instrnctions,  the  board  examined  all 
(he  plans  and  projects  that  have  come  to  thoir  knowledge,  bearing  upoa 
the  river  and  its  improvement  within  the  limits  specified,  and  also  cod- 
snlted  with  the  city  authorities  of  Saint  Louis  and  Alton,  with  civil  en- 
gineers, and  others  who  were  familiar  with  the  requirements  of  com- 
merce and  the  peculiarities  of  the  stream  apOD  which  they  are  required 
to  report. 

They  also  made  a  personal  examinatioD  of  the  river  from  Alton  to  the 
month  of  tbe  Meramec. 

The  section  of  river  from  Alton  to  Lower  Saint  Louis  has  been  described, 
more  or  less  in  detail,  in  the  various  reports  that  have  been  submitted, 
viz:  in  Captain  Lee's  report  of  1S37,  Captain  Cram's  report  of  1844, 
Colonel  Merrill's  report  to  the  city  of  Saint  Louis  in  1869,  General  War- 
ren's report  on  Alton  Harbor  and  vicinity  in  1808,  and  General  Bay- 
□olds'a  report,  upon  the  entire  portion  under  consideration,  of  February, 
1871. 

A  brief  description  only  is  therefore  necessary  to  aid  iu  the  present 
discnssion  of  the  subjects. 

The  general  course  of  the  river  from  the  npper  part  of  Alton  to  the 
jDQctiou  of  the  Missouri  and  Mississippi  is  east  of  south,  the  distance, 
meaAored  along  the  usual  channel  of  the  river,  being  ne^arly  five  miles. 
Thence,  to  the  month  of  the  Merajuec,  the  course  is  nearly  south;  the 
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distance,  measured  along  the  channel  of  the  river  as  surveyed  Id  1870, 
IB  thirty-fleven  miles;  the  whole  distance  being  about  forty-two  miles. 

At  the  upper  part  of  Alton  the  rocky  escarpment  known  as  the  Illi- 
nois Blnffs  begins,  bordering  and  rising  above  the  surface  of  the  river 
to  the  height  of  200  to  250  feet,  and  continuing  up  to  the  mouth  of  the 
lUiDois. 

The  Opposite  shore,  in  Missouri,  is  alluvial.  Ellis  Island  lies  in  front 
of  the  lower  part  of  the  town,  and  separated  from  the  Missouri  shore  by 
a  slough  averaging  1,000  feet  in  width. 

The  east  hank  of  the  Mississippi  from  Alton  all  the  way  to  the  month 
of  the  Meramec,aDdbelow,isalluvial,6ubJecttooverflowathigh  stages  - 
of  the  river,  and,  where  not  artiflcially  protected,  everywhere  liable  t« 
erosion.  This  low  land  is  from  Ave  to  eight  miles  in  width,  and  forms- 
part  of  what  is  called  the  "  American  Bottom."  It  has  been  protected 
from  overflow,  in  some  portions,  by  levees,  and  mostly  cleared  of  forests, 
and  coQtaina  a  number  of  swales  and  lakes.  All  the  railroads  approach- 
ing Baiut  Louis  from  the  eastward  are  located  upon  it. 

Ob  the  west  hank  the  shore  is  allnvial  from  Alton  to  the  Chain  of 
Bocks,  a  distance  of  eleven  and  a  half  miles  by  the  course  of  the  river. 
Within  this  space  the  Missoari  makes  its  junctiou  with  the  Mississippi,, 
the  cnrrents  of  the  two  rivers  meeting  nearly  at  a  right  angle,  cansing 
a  violent  action  against  the  Illinois  shore  and  seriously  eroding  it.  The 
point  of  land  between  the  two  rivers  is  wooded  and  subject  to  overflow. 
At  the  Chain  of  Bocks,  which  extends  about  one  mite  along  the  west 
bank,  an  extensive  wing-dam  has  been  erected  by  the  city  of  Saiut  Louis. 
This  dam  will  be  mentioned  again  further  on. 

The  west  banks  are  alluvial  from  the  Chain  of  Bocks  along  Sawyer 
Bend  down  to  Saint  Louis,  and  are  being  rapidly  eroded. 

At  the  foot  of  Sawyer  Bend  the  Saint  Louis  water-works  are  located. 
From  this  point  down  to  the  Meramec  the  shores  are  either  artiflcially 
protected  from  erosion  or  formed  by  the  stratifled  rocks  so  as  to  be  per- 
manent, excepting  about  one-half  mile  at  the  mouth  of  the  Bes  F^reSr 
an  unimportant  stream,  fotmiug  the  present  southern  boundary  of  the 
city. 

Between  Alton  and  the  Meramec,  the  river  contains  a  number  of  allu- 
vial islands,  unprotected  by  any  sort  of  revetment  and  subject  toero- 
fion,  and  many  sand-bars  more  or  less  dry,  according  to  the  stage  of  the 
river. 

The  islEinds  occur  in  the  following  order :  Ellis  Island,  opposite  Al- 
ton, already  mentioned;  Maple  Island,  below  it,  near  the  middle  of  the 
stream ;  Mobile  I^laud,  on  west  bank,  immediately  below  the  mouth  of 
the  Missouri;  Chouteau  Island,  near  the  east  bank;  Wilson's  Island, 
near  west  bank,  immediately  opposite;  Cabaret  Island,  near  east  bank, 
immediately  below  Chouteau  Island  and  below  the  Chain  of  Bocks; 
Arsenal  Island,  near  the  middle  of  the  river,  below  Bloody  Island,  or 
East  Saint  Louis ;  and  Carroll's  Island,  near  the  east  bank,  below  Jef- 
ferson Barracks.  These  islands  are,  with  the  exception  of  Choutean 
Island,  all  separated  from  the  main  shores  by  sloughs.  Chouteau  Isl- 
and Slough  has  been  closed  by  a  high  dike.  What  was  Bloody  Island, 
opposile  Saint  Louis,  is  now  East  Saiut  Louis,  the  island  having  been 
connected  with  the  main  shore  by  a  high  dike  or  causeway.  To  the 
west  of  Cabaret  Island  is  a  small  alluvial  island,  no  name,  bi'tweeo 
which  and  Cabaret  Island  is  the  channel  called  Pocket  Chute. 

The  dificrent  projects  that  have  been  submitted  will  be  meutJoned  io 
their  order,  commencing  at  the  one  highest  up  the  river. 
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It  has  I>eea  proposed  to  turn  tbe  Missouri  into  tbe  Mississippi  about 
eleven  miles  above  tbeir  present  Juuction,  witli  the  view  of  p^mittiu); 
the  superior  force  of  tbe  Missouri  to  expend  its  strength  against  tbe 
rocky  shore  of  the  eastern  bank  of  tbe  Mississippi  opposite  the  proposed 
new  jonctioD ;  and  it  has  been  claimed  that  this  would  efTectnally  rem- 
edy all  the  existing  and  prospective  evita  as  far  down  as  Saint  Louis. 

The  board  would  simply  refer  to  the  fact  that  the  difference  in  level 
between  the  snrfaces  of  the  two  streams  at  the  ends  of  this  proposed 
canal,  when  the  Mississippi  was  i  feet  above  low  water  and  the  Mis- 
soari  at  low  water,  was,  according  to  the  survey  made  la  1843,  7.3  feet, 
and  that  tbe  soil  through  which  the  proposed  canal  would  run  ia  the 
light  allavial  deposit  common  to  tbe  l^nks  of  ^he  Missouri  and  Lower 
Mississippi.  In  their  opinion  a  canal  with  this  fall,  through  snch  a  soil, 
carrying  the  volume  of  water  in  the  Missouri,  would  set  in  operation 
forces  the  result  of  which  cannot  be  foretold;  it  can  neither  be  predicted 
what  coarse  the  stream  woald  take  below  the  new  junction,  nor  what 
woDid  be  tbe  expense  of  con&uiug  the  stream  to  the  new  artifieiat 
channel  and  of  preserving  any  deair^  course  below.  They  therefore  dis- 
miss the  further  consideration  of  this  project. 

HAEBOE   OF  ALTON. 

Ellis  Island  and  tbe  bars  at  its  bead  divide  tbe  Mississippi  River  here 
into  two  channels,  thus  aiding  in  the  formation  of  a  bar  along  the  city- 
landing,  which  serionsly  interferes  with  commerce.  The  extent  of  the' 
bar  varies  in  different  years  and  at  different  seasons,  but  it  is  at  all 
^  times  an  obstruction  which  the  wants  of  the  city  of  Alton  require  should 
be  removed.  To  effect  this  but  one  method  has  been  proposed,  namely, 
tbe  very  obvious  one  of  closing  tlie  channel  to  the  west  of  £llis  Islana 
and  throwing  all  the  water  through  the  eastern  or  harbor  channel. 
The  board  believe  this  should  be  done,  and  would  class  this  improve- 
ment as  one  demanding  immediate  attention! 

Considerable  difference  of  opinion  exists  as  to  whether  the  proposed 
dike  for  closing  the  channel  should  be  only  high  enough  to  turn  the 
water  at  a  given  stage,  (say  6  feet  above  ordinary  low  water,)  or  if  it 
sbonld  be  carried  up  above  high-water  mark.  In  the  latt^  case,  it 
woald  serve  as  a  roadway  aud  be  of  immense  value  to  the  iuhabitants 
of  both  sides  of  tbe  river. 

Several  estimates  for  this  work  have  been  submitted,  varying  in 
amount  fh>m  (15,000  for  a  low  dike,  to  $113,000  for  a  high  dike.  The 
width  and  depth  of  tbe  channel  have  increased  since  the  first-named 
estimate  was  made,  and  the  board  do  not  think  that  this  sum  would 
now  erect  a  dam  of  sufficient  stability  and  height  to  accomplish  the 
desired  object.  Basing  their  opinions  on  the  cost  of  the  dam  erected  by 
the  city  of  Saint  Louis  to  close  the  channel  east  of  Bloody  Island, 
which  cost  about  4105,000,  they  would  estimate  the  cost  of  a  low  dike 
at  $40,000,  and  a  high  dike  at  $75,000.  The  estimates  include  a  sum 
necessary  to  close  the  chute  between  the  head  of  Bllis  Island  and  the- 
small  island,  or  tow-head,  immediately  above  it,  to  transfer  the  wash 
from  the  back-water — produced  by  the  proposed  dike — from  the  head  of 
Ellis  Island  to  tbe  head  of  the  small  islaud,  which  is  of  little  value. 


J,g„,;p:lbyG00glc 


362  HEPOBT  OF  THE   CHIEF   OF   KNGINEEE8. 

TUE  EROSION  OPPOSITE    THE  MOUTH  OF  THE   MISSOURI. 

The  current  of  the  Missonri,  as  before  stated,  strikes  that  of  the  Mis- 
sissippi nearly  at  a  right  angle,  forcing  the  water  of  the  latter  agaioBt 
the  Illinois  shore,  causing  it  to  wear  away  rapidlv. 

The  rate  of  this  movement  has  beea  as  foUow» :  since  1SG8,  450  feet 
average  depth  of  erosion,  and  since  1813,  4,500  feet. 

Id  1868,  a  revetment  at  the  end  of  the  Madison  County  Railroad 
embankment  was  standing  as  a  pier,  or  abutment,  some  300  feet  beyond 
the  general  curve  of  the  bank,  forming  a  landing  for  steamers.  Since 
then,  the  stream  has  cut  through  the  tongue  of  land  connecting  Uie 
revetment  and  line  of  shore.  There  was  an  immediate  receding  of  the 
shore-line  of  several  hundred  feet,  and  what  was  the  revetment  is  now 
a  pile  of  stone  on  the  edge  of  the  Mobile  Island  Bar,  and  distant  950 
feet  from  the  present  Illinois  shore. 

The  idea  that  there  is  danger  of  the  Mississippi  Biver  changing  its 
coarse  at  this  point,  so  as  to  how  throngh  the  valley  of  Long  Lake,  thus 
leaving  the  city  of  Saint  Louis  some  miles  from  the  river,  has  been  a 
source  of  alarm,  in  the  minds  of  many,  for  years,  but  the  board  does  not 
find  that  it  has  been  entertained  in  any  official  report,  excepting  that 
made  by  Captain  (now  General)  Cram  in  1844.  The  board  cannot  im- 
agine that  there  are  valid  gronnds  for  apprehension  on  this  point.  The 
head  of  the  swale  known  as  Long  Lake  is  some  8,000  feet  beyond  the 
lowest  point  where  the  erosion  is  going  on.  A  high-water  levee  is 
already  built,  which  is  intended  to  prevent  the  flow  of  water,  darinir 
doods,  in  that  direction,  and,  even  if  the  river  should  reach  the  swale, 
the  growth  of  trees  and  underbrush  would  so  impede  its  progress  as  to 
prevent  its  forming  any  considerable  channel. 

The  erosion  is  destroying  land  worth,  perhaps,  $100  pet  acre,  and 
after  the  abrasion  has  progressed  some  1,300  feet  farther  the  Chic^^  • 
and  Alton  Railroad-track  will  be  in  danger;  but  when  that  time  comes, 
the  railroad  will  afford  facilities  for  arresting  the  encroachment,  and 
the  corporation  will  doubtless  protect  its  own  interests.  The  propo- 
sition to  prevent,  or  at  least  lessen,  the  action  of  the  river  at  this 
point,  by  re-opening  Mobile  Chute,  is  worthy  of  consideration,  and  the 
board  would  recommend  that  the  snags  and  other  ohstractions,  which 
now  obstruct  the  flow  of  water  through  thatcbaunel,  should  be  removed 
by  the  snag-boats  now  employed  on  the  rivers. 

If  it  is  proposed  to  stop  the  erosion  by  revetting  the  banks,  or  by 
jettees,  over  four  miles  of  the  hank  will  require  protection,  which  will 
probably  cost,  for  the  first  case,  $500,000,  and  for  the  second,  from 
$300,000  to  $400,000. 

From  the  mouth  of  the  Missouri  to  the  Chain  of  Rocks  (or  the  head  (rf 
■Cabaret  Island  opposite)  the  river  requires  no  special  attention  at  pres- 
ent. At  this  latter  point,  during  high  water,  the  river  is  divided  by 
Cabaret  Island  into  two  chann^s,  the  western  passing  along  Sawyer 
Bend,  the  eastern  through  Cabaret  Slough.  During  ordinary  low  stages, 
very  little  water  passes  throngh  the  slongh,  though  it  is  considerably 
the  shorter  route.  At  lowest  stages  the  slough  is  dry.  For  years  the 
project  of  diverting  a  portion  or  all  of  the  river,  at  all  stages,  throngh 
Cabaret  Slongh,  for  the  purpose  of  removing  the  extensive  bar  along 
the  northern  wharf  of  Saint  Louis,  has  had  its  advocates,  and,  to  effect 
this,  tbe  city  built  what  is  known  as  the  Grand  Chain  Dike,  n  structure 
running  out  from  the  shore  on  the  rock  foundation  for  1,400  feet,  then 
taming  nearly  at  a  right  angle  down  stream  for  2,000  feet. 

Several  hundred  feet  of  the  lower  portion  hive  disappeared  by  sink- 
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ing;  tbe  rest  is  in  a  fair  state  of  preservation.  The  effect  of  this  stractare 
has  been  just  the  reverse  of  what  was  intended. 

The  dike,  when  not  sabmerged,  serves  as  a  partial  dam,  causing  the 
irater  to  circle  round  the  end  of  the  longitodinal  portion  and  impinge 
opon  the  shore  below.  At  medium  and  high  stages  the  river  flows  over 
tbedike  without  any  more  effect  being  produced  than  would  be  expected 
from  a  low  submerged  dam.  As  if  is,  it  produces  uo  effect  towards  tam- 
ing any  portion  of  the  river  into  Cabaret  Slongh. 

Aside  from  the  serious  loss  of  property,  rendered  valuable  by  its  prox- 
imity to  the  city,  by  abrasion  of  the  banks,  the  great  reason  for  doing 
aomething  to  limit  the  action  of  tbe  river  in  this  locality  is  to  protect 
the  works  which  supply  the  city  of  Saint  Louis  with  water,  wbicli  stand 
on  the  western  bank  of  the  river  Just  below  the  foot  of  Cabaret  Island, 
and  which  are  in  danger  of  being  destroyed  if  tbe  action  continues, 

A  choice  must  be  made  between  two  methods  of  effecting  the  desired 
object:  first,  to  protect  the  banks  in  Sawyer  liend  and  preserve  the 
riverasitnowis;  second,  to  deflect  a  portion  or  all  of  the  water  through 
Cabaret  Slongh,  The  board  prefer  the  former  for  the  reasons  that  they 
think  it  best  to  make  as  little  change  in  the  regimen  of  the  river  as 
practicable,  not  shortening  it,  as  the  change  into  the  Cabaret  Slough 
might  do.  Besides  the  expense  of  opening  Cabaret  Slough,  if  it  is  prac- 
ticable to  do  so,  we  should  have  the  probable  cost  of  maintaining  the 
flow  through  the  slongh  and  the  protection  of  its  banks,  which  woul<l 
be  an  imperative  necessity  if  the  entire  volume  of  the  river,  or  a  largo 
proportion  of  it,  were  forced  through  the  channel.  Tbe  protection  of  the 
banks  in  Sawyer  Bend  is  a  definite  work,  giving  definite  results. 

The  hoard  are  of  the  opinion  that  the  protection  of  two  miles  of  the 
lower  portion  of  the  bend  will  be  all  that  is  required  for  the  present,  and 
the  work  they  would  class  among  those  requiring  immediate  attention. 
•  The  cost  of  protecting  the  banks  is  a  difficult  matter  to  reach  with 
certainty.  Estimates  have  been  submitted  by  the  city  engineer  of  Saint 
Louis  for  revetting  and  protecting  this  bend,  (based  upon  the  cost  of  simi- 
lar work  done  by  him  on  the  Missouri  Eiver,)  at  a  cost  of  833,000  per  mile. 
As  a  practical  engineer  his  opinion  is  entitled  to  full  respect;  yet,  in 
view  of  the  fact  that  the  depth  of  scour  and  cost  of  similar  works  differ 
greatly,  according  to  locality,  in  the  harbor  of  Saint  Louis,  the  board  do 
not  feet  certain  enough  in  the  matter  of  cost  to  accept  it  for  this  particu- 
lar point  or  to  entirely  reject  it.  After  full  consideration  of  the  fate  of 
numerona  structures  in  the  harbor,  the  board  would  not  place  the  esti- 
mated cost  of  this  proposed  work  at  a  lower  rate  than  that  given  in  Col- 
onel Merrill's  report  to  the  city  of  Saint  Louis  in  1869,  viz,  $71,105.81 
per  mile-  They  wish  distinctly  to  state  their  belief  that,  although  the 
effect  of  the  work  if  completed  is  definite,  nothing  but  an  actual  test 
will  determine  the  cost  of  construction. 

HARBOR  OF  SAINT  LOUIS. 

The  magnitude  of  the  interests  of  this  wealthy  and  rapidly  growing 
ttty  will  ultimately  demand  that  the  river,  throughout  the  entire  leugth 
of  the  thirteen  miles  of  city  front,  be  made  to  flow  in  a  permanent  chan- 
nel, having  stable  banks.  The  outcropping  rock  in  portions  of  the 
city  front  and  tbe  general  pavement  of  the  levee  furnish  one  of  the 
banks  already  at  hand;  the  opposite  shore  (with  some  comparatively 
small  exceptions]  must  be  formed.  To  effect  this,  the  city  and  private 
corporations  have  already  commenced  a  series  of  dikes  from  the  Illinois 
shore,  intended  to  confine  tbe  river  to  a  definite  channel.    The  upper 
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dike,  known  RsBiscliofTs,  is  1,390  feet  long,  and  leaves  a  channel- way 
between  it  and  the  uit;  front  opposite  of  1,440  feet  at  ordinary  stage  of 
water.  Below  this  are  two  short  dikes,  known  as  the  Upper  and  Lover 
Venice  Dikes,  120  feet  and  387  feet  in  length,  respectively ;  2,_170  foet 
beluw  the  latter  is  the  Long  Dike,  1,3()0  feet  long,  the  end  of  whiuh  is 
2,390  feet  from  the  opposite  (or  eity)  front.  Below  the  Long  Dike  is  a 
large  indentation,  which  suSered  considerable  erosion  from  the  effects 
of  an  ice-gorge  on  the  sand-bars  in  front  of  the  Saint  Louis  wharf  dur- 
ing the  past  winter.  Then  comes  what  was  once  Bloody  Island,  where 
are  the  railroad-depots,  ferry-landings,  &g.  The  western  face  of 
this  island  is  the  East  Saint  Louis  levee,  or  stone  pavement,  npon  which 
almost  all  the  business  on  that  side  of  the  river  is  done.  The  distance 
of  the  foot  of  this  levee,  at  ordinary  stage  of  water,  from  the  foot  of 
the  city  lovee  opt>osite,  is  1,800  feet  at  the  elevator,  and  1,550  feet  at 
the  Pittsburgh  Coal-Dike,  accorilinpto  survey  of  1S70. 

Kear  the  foot  of  Bloody  Island  is  the  eastern  terminus  of  the  new 
bridge  now  under  construction.  The  distance  between  abutments  is 
1,582.36  feet  at  low  water,  and  the  two  piers  still  further  contract  the 
channel  78.28  feet  at  the  same  stage  of  river.  Six  thousand  two  hun- 
dred feet  below  the  bridge  is  the  Pittsburgh  Coal-Dike,  a  structure 
above  all  known  high  water,  excepting  the  great  floods  of  1844  and 
1855.  It  is  built  of  sand  faced  with  stone,  tbe  end  being  protected  by 
stone  revetment,  formed  by  throwing  in  stone  until  stability  was  found, 
and  on  tbe  top  of  this  riprapping  a  heavy,  dry  wall  has  been  carried 
up  to  the  top  of  the  embankment.  The  protection  of  the  end  of  this 
dike,  we  are  informed  by  the  president  of  the  company,  cost  over 
(100,000.  Both  above  and  below  the  Pittsburgh  Dike  a  large  quantity 
of  land  has  formed.  Between  the  eud  of  the  dike  and  the  opposite  shore 
is  a  channel-way  of  1,550  feet. 

On  tbe  low  land,  13,000  feet  below  the  Pittsburgh  Coal-Dike,  are  the 
remains  of  a  low  dike  built  l>y  tbe  city,  and  near  it  is  a  low  caaseway 
built  for  a  ferry-landing.  Just  below  these  dikes  is  the  head  of  Arsenal 
Island,  which  divides  the  Mississippi  River  into  two  not  very  unequal 
channels,  the  eastern  of  which  is  known  as  Cahokia  Bend,  and  was 
formerly  the  main  channel.  Below  Arsenal  Island  the  east  bank  of  the 
river  is  a  low  sand-bar  to  opposite  the  river  Des  Peres — the  lower  limiU 
of  the  city. 

The  board  believe  that  tbe  ultimate  demands  of  commerce  will  require 
that,  within  the  limits  above  specified,  the  eastern  bank  of  the  river  will 
have  to  be  brought  to  a  line  parallel,  or  nearly  so,  to  the  opposite  city 
levee,  and  at  a  distance  from  it  at  low  water  of  not  over  twelve  or  fifteen 
hundred  feet,  and  rendered  permanent  throughout  the  enlire  distance. 
The  present  demands  are  that,  within  the  upper  portion,  namely,  from 
Bischofi''s  Dike  down  to  tbe  East  Saint  Louis  levee,  the  channel  of  tbe 
river  sboald  be  confined  within  the  limits  specified.  To  do  this,  the 
board  recommend  the  raising  and  extension  of  the  two  Venice  Dikes 
and  tbe  Long  Dike,  which  it  is  estimated  will  cost  $171,586,  to  which 
15  per  cent,  should  be  added  for  engineering  and  contingencies,  bring- 
ing it  up  to  $107,323.90. 

Tbe  board  think  it  possible  that  an  additional  dike  will  be  required 
between  Long  Dike  and  tbe  head  of  Bloody  Island,  but  tbey  believe  it 
best  to  wait  and  see  if  the  largo  indentation  will  not  be  at  least  partially 
filled  by  sediment  from  tbe  river  before  building  it. 

The  board  believe  that,  when  these  dikes  shall  have  been  built  as 
proposed,  the  demands  of  business  will  soon  cause  tbe  riparian  owners 
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to  fill  Id  between  tliem,  and  to  connect  the  ends  of  the  dikes  by  a  con- 
tinnoQs  levee,  thns  giving  a  permaueut  river-bank,  as  demanded. 

Between  the  eastern  abutment  of  the  bridge  and  the  Coal-Dike  the 
river-bank  does  not  vary  materially  from  where  it  should  ultimately  be, 
auil  tlie  board  think  it  safe  to  leave  it  for  the  riparian  owners  to  baild 
oat  and  protect. 

Below  the  Coal-Dike  there  is  comparatively  little  business  on  either 
side  of  the  river,  until  we  reach  the  extensive  iron-works  in  South  Saint 
Loais,  (Carondelet.)  at  which  landing  there  is  generally  sufficient  water. 
The  board  believe  that  nltimately  this  portion  of  the  river  will  have  to 
be  regulated,  and  that  doing  so  will  require  the  closing  of  the  channel 
east  of  Arsenal  Island  aod  the  building  of  several  long  dikes.  The 
location  and  cost  cannot  now  be  definitely  sbited.  The  channel  east  of 
Arsenal  Island  is  now  receiving  large  eontribations  of  sediment  The 
channel  should  be  watched,  and,  if  observation  shows  that  there  is  danger 
of  the  river  leaving  the  channel  to  the  west,  prompt  measures  should  be 
taken  to  close  the  eastern  channel. 

The  board  are  directed  to  report  projects  and  estimates  "which  will 
secure  permanence  to  the  channel-way  of  the  river  between  Alton  and 
the  mouth  of  the  Mcramec,"  and  also  prevent  the  erosion  of  the  banks. 

A  literal  construction  of  these  orders  would  require  that  all  of  the 
part  included  (over  forty  miles)  should  be  regulated  and  brought  within 
a  fixed  channel-way.  To  do  this  demands  that  the  slope  and  volume  of 
the  river  should  bo  known  at  the  highest  and  lowest  stages,  in  order 
that  the  channel-way  may  be  proportioned  properly.  These  data  do 
Qot  exist,  and  can  only  be  acquired  by  careful  surveys  and  measure- 
ments. If  a  perfectly  regulated  river  is  to  be  formed  within  the  limits 
stated,  the  undertaking  will  be  immense,  and  should  ouly  be  commenced 
nnder  such  impression.  It  will  take  years  to  accomplish  it,  and  the 
plan  will  have  to  develop  itself  as  the  work  progresses. 

A  less  literal  construction  of  onr  orders  would  call  for  a  plan  to 
secure  at  all  stages  of  the  river  a  channel  sufficient  for  the  wants  of 
commerce,  without  attempting  to  make  the  location  of  the  channel  per- 
manent. 

No  surveys  other  than  a  simple  dcliaeation  of  the  shore-line  have 
l>eeu  made  below  the  head  of  Arsenal  Island.  We  are  informed  by 
pilots  that  the  only  obstructiou  to  navigation  within  the  part  of  the 
river  specified  is  the  sand-bar  between  the  mouth  of  the  Des  PAres 
Rivei-  and  Jefferson  Barracks,  where  the  channel  is  crooked,  and,  in 
extreme  low  water,  but  3J  or  4  feet  deep. 

There  are,  liowever,  several  other  bars  between  the  mouth  of  the 
Meramec  and  the  mouth  of  the  Ohio,  having  no  more  water  on  them 
than  this  bar  has.  The  removal  of  it,  therefore,  is  of  comparatively 
little  importance  until  a  general  system  of  improvement  between  3aint 
Louts  and  Cairo  is  undertaken.  The  necessity  for  making  this  latter 
improvement  is  very  great,  and  as  the  data  do  not  exist  for  devising  an 
adequate  plan  and  estimate,  we  would  suggest  that  a  survey  be  author- 
ized to  ascertain  by  careful  measurements  the  slopes  and  volumes  of 
the  river  at  the  highest  and  lowest  stages,  and  the  couflguration  of  the 
bed  of  the  river  at  all  the  places  where  the  general  navigation  requires 
an  increase  of  depth  at  low  water  between  Saint  Louis  and  the  mouth 
of  the  Ohio.  An  immediate  appropriation  of  |30,00I)  is  recommended 
for  this  snrvey,  but  it  is  uot  improbable  that  an  accurate  survey  of  the 
whole  course  of  the  river  between  Saint  Louis  and  the  mouth  of  the 
Obio  will  hereafter  become  necessary,  when  an  additional  appropriation 
will  be  needed. 
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The  extensioa  of  the  dikee  already  commenced,  as  proiKtsed  b;  the 
board,  vill  give  a  chaanel-way  at  tlie  otage  of  water  exisdog  at  the  time 
of  thesnrvey  of  December,  1870,  of  1,500  feet  in  width,  and  at  low  water 
of  1,425  feet,  approximately,  corresponding  to  the  width  Itetween  the 
city  levee  and  the  opposite  Bast  Saint  Ijonia  levoe,  the  only  portion  of 
the  river  where  both  banks  are  permhueitt,  and  where  it  can  with  any 
degree  of  fairness  be  said  to  be  regulated. 

In  a  report  upon  the  regimen  of  the  river,  made  to  a  convention  of 
civil  engineers  held  in  this  city  to  taite  into  consideration  the  erection 
of  a  bridge  over  the  liver,  it  was  stated,  "  when  the  width  of  the  river 
is  over  1,200  feet,  a  bar  exists  either  in  the  middle  or  at  one  of  the 
Bhorea." 

The  authority  for  this  statement  is  not  given,  and  nothing  but  a  care- 
ful survey  and  long  study  can  test  it;  but,  assuming  its  correctness,  it 
follows  tliat  the  lowest  water-way  should  be  coutracted  to  the  width 
given.  A  less  contraction  might  give  a  sufficient  low-water  depth 
entirely  across,  but,  owing  to  the  shifting  nature  of  the  sand,  in  which 
the  slightest  excess  of  current  produces  an  excess  of  depth,  it  would  be 
uncertain.  The  contraction,  if  required,  could  easily  be  made  in  the 
upper  portioD  of  the  harbor  by  further  estending  the  dikes,  but,  as  this 
would  hanlly  be  necessary  while  the  lower  portion  was  wider,  it  seemx 
proper  that  the  authorities  controlling  the  levees  already  bnilt  should 
take  the  initiative. 

The  board  cannot  close  this  reimrt  without  remarking  tiiat  all  the 
dikes  or  other  works  herein  mentioned  cannot  fail  to  make  and  preserve 
laud  which  will  accrue  to  the  benefit  of  the  riparian  owners.  The  single 
strip  of  land  that  will  be  made  on  the  Illinois  shore  by  the  contraction 
of  the  channel  above  Bloody  Island  has  been  estimated  at  £00  acres, 
worth  about  tl,000  per  acre.  As  a  general  rale,  it  may  be  stated  that 
revetments  will  preserve  valuable  laud,  and  dikes  will  form  new  land, 
both  benefiting  ripariau  owuers. 

RECAITTULATION  OP  ESTIMATES. 
For  erection  of  dike  at  harbor  of  Alton,  6  feet  above  low 

water 440,000  00 

Protection  of  two  miles  of  Sawyer  Bend 142, 211  62 

Extension  and  raisiug  of  dikes  in  northern  harbor  of  Saint 

Louis 197, 323  90 

Survey  between  Alton  and  the  mouth  of  the  Ohio  Biver. .      30, 000  Ott 

If  a  high  dike  is  to  be  built  at  Alton,  the  above  estimate  will  be 
increased  by  $35,000. 
Respectfully  submitted. 

JOHN  NEWTON, 
Lteutenant-Coltmel  of  Engineeri. 

W.  K  RAYN0LU3, 
lAeutenant-Golonel  of  Engineers 
G.  K.  WARKEN, 
Major  Engineers,  and  Brevet  Major-OeneraL  U.  S.  A. 
WM.  B.  MERRILL, 

Major  of  Engineen. 
CHAS.  J.  ALLEN, 

Captain,  of  Sngineen. 
Saint  Louis,  Missouri,  April  13, 1872. 
Brigadier-General  A.  A.  Huhphrets, 

Chief  of  Engineers,  U.  8.  A.,  WatMngtimy  J>.  0. 
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We  have  aigrned  the  above  report  with  the  expectation  that  the  appro- 
priafioii  of  $25,000  asked  for  iu  the  report  from  this  office  of  Pebruary 
17, 1871,  for  improvement  of  the  mouth  of  the  Missonri,  will  be  made 
and  be  applicable  for  the  removal  of  tlie  obstructions  from  Mobile  Chute, 
aa  rewmm coded  by  the  board.  The  general  appropriation  for  the  im- 
provemeut  of  the  Mississippi,  Mitusonri,  and  Arkansas  Kivers  has  never 
been  safficient  to  justify  so  large  an  expenditure  in  one  locality,  if  it  can 
be  avoided. 

W.  P.  ItAYNOLDS, 

Lieutmant-Colonel  of  Eagineerg. 

CHAS.  J.  ALLEN, 

Captain  of  Engineers. 


olichita  river,  from  trinity,  louisiana,  to  camden,  akkansas. 

Engineeb  Oppioe  United  States  Army, 

Saint  Louis,  Missouri,  March  15, 1872. 

tiENEBAL :  I  have  the  honor  to  forward  herewith  the  report  of 
Clement  Smith,  civil  engineer,  of  a  survey  of  the  "  Ouachita  Hiver,  from 
Trinity,  Louisiana,  to  Camden,  Arkansas,"  together  nith  estimates  of 
the  co^t  of  improving  navigation,  so  as  to  give  not  less  than  four  feet  of 
water  at  all  times. 

Agreeing:,  as  I  do,  with  Mr,  Smitli's  opinion,  that  a  lock  and  dam  im- 
provement is  demanded  by  the  wants  of  the  country,  I  have  endeavored 
lo  have  the  dimensions  of  the  locks  such  that,  by  adapting  the  boats  to 
tlieir  capacity,  the  wants  of  commerce  would  be  met  with  the  least  es- 
penditnre. 

The  first  estimates  were  for  5  locks,  having  an  average  lift  of  li  feet, 
49  feet  wide,  and  250  feet  between  miter-sills.  The  estimated  cost  of 
■'<  sack  locks,  built  of  cut  stone,  with  suitable  dams  and  abutments,  is 
f.i.194,916.35.  If  timber  is  used  iustead  of  stone  for  the  lock-walls,  the 
estimated  cost  is  $1,163,083.75. 

Estimates  were  then  made  for  locks  of  the  same  average  lift,  and  40 
feet  wide  and  200  feet  long;  the  estimated  cost  of  which,  built  of  stone, 
i«  $1,995,649.15,  a  saving  of  only  about  10  per  cent.  -fS^Ji 

When  the  stage  of  water  is  such  that  it  will  pass  over  the  dams  with- 
nnt  a  fall,  boats  can  of  course  pass  up  without  uaiog  the  locks,  provided 
tlie  depth  of  water  on  the  crest  of  the  dam  is  snfficieut.  The  aim  has 
been  to  make  the  walls  so  high  that  the  lock  will  be  available  until  this 
■■Uge  occurs;  during  this  extreme  high  waterboats  of  larger  dimensions 
thau  the  locks  could,  and  doubtless  would,  oavigato  the  stream,  and  tho 
time  during  which  this  would  be  practicable  would  of  course  be  length- 
cm^  by  diminishing  the  height  and  increasing  the  number  of  dams. 

To  discuss  the  subject  more  fully,  I  have  had  estimates  made  of  the 
cwt  of  10  dams,  7  feet  in  height,  with  locks  of  corresponding  lift — iO 
fHrt  wide  and  200  feet  long.  The  estimated  cost,  if  the  locks  are  of 
ftme,  is  $2,595,114.90,  or  $400,198.55  more  than  5  locks  of  double  the- 
htifthr.  The  increaseti  time  which  this  would  allow  large  boats  to  ruu 
voald  hardly  justify  the  additional  expense. 

The  difference  between  locks  40  by  200  and  49  by  250  being  only 
about  10  per  cent.,  the  larger  size  is  preferable.  If  timber,  whitHi  it  is 
believed  will  last  twenty-five  years,  is  used  for  the  walls,  instead  of 
»tiiiie,  the  estimated  cost  is  decreased  by  nearly  one-half.    Buch  locks- 
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wonld  meet  the  requiremeiits  of  commerce  while  they  lasted,  and  when 
decayed  could  easily  be  rebnilt^  or  replaced  with  stone  if  then  thoaght 
desirable. 

TThe  estimates  ^ven  are  as  low  as  it  is  safe  to  make  for  work  in  a 
region  affording  so  few  fecilties  as  that  in  which  this  will  have  to  be 
-done. 

Respectfully  submitted. 

W.  P.  KAYNOLDS, 
Lieutenant- Colonel  Corps  of  JUngineert. 
Krigadier-General  A.  A.  Huhphb&ts, 

Chief  of  Engineers  U.  8.  A.,  Washington^  D.  G. 


Sm ;  1  bog  leave,  v. 


Saint  Louis,  Missouri,  Ftbraarg  15, 1S78. 
roHpectfiAIr,  to  submit  this  m;  report  of  the  "  Harvej  of  ths 
It  summer,    ander  the  ioatructions  contained  in  jonr  letter  of 


Oaachila  River,  made  last 
.tbeSdof  jQly,  1H7I. 

The  following  papers  accompany  thia  report : 

1.  A  profile  of  the  first  reach,  showing  the  ohannel  of  the  liver,  the  snrfoce  of  low 
aammor  -water,  the  high-freshot  line,  the  height  of  the  bankn,  aad  the  surface  of  the 
pools  nheo  the  improvements  shall  have  bseu  completed  with  tiva  locks. 

2.  Aa  estimate  of  the  cost  of  making  the  improvemeDt  vrith  locks,  49  by  !50  feet, 
■conBtTDcted  of  stone. 

3.  Aneslimateofcost  with  live  looks,  40  by  350  feet,  of  tiniber. 

4.  Ad  estimate  of  the  cost  of  makiug  the  improvemeut  with  live  locks,  40  by  300  feet, 
of  stone. 

5.  An  estimate  of  the  cost  of  making  the  improvement  with  tea  locks,  40  by  200  feet, 
of  stone. 

The  surrey  was  commenced  at  Trinity,  Loniaiana,  on  the  8tb  of  Angust,  1871,  but 
owing  to  high  water  little  progress  was  made  until  the  1st  of  September,  when  Cata- 
houla  Shoals,  a  distance  of  321  niilea,  were  reached.  Ou  tlie  3d  of  November,  thoogh 
runeh  retarded  by  sickness,  the  party  reached  CamdeD,  Arlumsaa,  the  terminns  of  the 

The  Onachita  River  descends  with  a  very  gentle  slope  from  Camden  to  Trinity,  and, 
joining  the  Tensas  and  Little  River,  at  that  point,  form  the  Black  River,  which  dia- 
chafes  ita  waters  into  the  Red  River. 

The  distance  between  the  two  places  is  397.18  miles,  and  tbe  fall  during  low  aDmnMr 
water  G6.3  feet,  or  at  the  rate  of  .23  foot  to  tbe  mile.  Thia  fall  is  distritiiited  over  a 
succession  of  pools  and  shoals,  tbe  first  varying  in  depth  from  3  to  30  feet,  and  in  aome 
cases  being  more  than  150  feet — the  length  of  the  eouuding-line ;  and  the  latter  hsv- 
iDEa  least  depth  of  13  to  15  inches  in  very  narrow  channels. 

These  shoals  coustitute  natural  dams  extending  across  the  river,  and  are  formed 
generally  of  gravel. 

Tbe  width  of  the  aurfac^  during  the  low  anmmer  water,'TaDgee  fion  100  to  800  feet. 

During  thehisb  water  of  win terand  spring  large  boatsmu  to  Camden,  hut  duriu£  the 
summer  and  fall  montha  navigation  to  that  place  is  auspendod. 

Practically,  navigation  above  Monroe  i«  limited  to  six  months  in  the  year,  and  to 
Honroe  seven  montha;  it  is  continaooa  daring  the  year  to  Harrisoubargh,  but  for 
email  boats  only  duriuj;  the  fall  months. 

On  the  lower  part  of  the  river  the  banks  are  geoeniny  high,  ranging  from  30  to  45 
feet;  hut  in  many  places  they  are  overflown  during  high  freshets.  Above  Ouachita 
City  they  decrease  iu  height  above  low  water;  and  vast  tmcts  of  land  between  that 
place  and  Camden  are  yearly  innndatad  by  moderat'C  freeheta. 

It  will  be  observed,  by  reference  to  the  prolile  of  tbe  river,  that  while  the  diffeieuee 
between  the  levels  of  the  low-water  aurlaoe  at  Caiudeu  and  Trinity  ia  66.'20  feet,  tbe 
difference  between  the  high-freehet  levels  at  those  two  points  is  only  43  feet. 

Thia  piling  up  of  the  water  on  the  lower  parts  of  the  river  ia  in  part  attributable  t* 
the  decreased  afope,  and  partly  to  the  great  volume  of  water  ponrad  iuto  the  Ouachita 
by  the  Bayou  Bartholomew,  which  it  receives  from  the  Uisaisaippi,  during  high  water, 
through  the  breach  in  the  levee  near  Lake  Providence. 

If  tliis  breach  could  be  repaired-,  a  Urge  body  of  land  sow  nnenltivated  could  be 
reclaimed. 

Timlier  of  all  kinds  abounds  along  tbe  banks  of  the  river  and  its  tributarise,  aad 
.  large  quantities  are  yearly  rafted  to  market. 

At  one  or  two  points  on  the  upper  part  of  tbe  river  veins  of  brown  coal  outcrop  near 
the  loW'Water  surface  on  the  banks.    Tbey  are  airaut  3  feet  thick. 
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The  nioltve  for  the  improvemBnt  of  this  riv 
of  cotton  iDd  f  tie  return  of  pliuitotion-HuppUe 
Urongbt  fh>ni  the  NorthweBtem  States. 

The  country  tliat  wilt  bo  tributary  to  tbin  river  is,  purlmiiA,  iiiii'iviiloil  in  tlie  Uaitttl 
MalM  iu  its  adaptability  to  the  prudactiou  of  cotton.  Tbe  climato  aiul  ttio  noil  nru 
both  emineatly  oilnpted  to  it,  and  in  the  faoe  <if  diaioi)lti«it  iuterpased  by  rKiuiiteDesa 
[tarn  market  and  the  want  of  proper  meana  of  triuwpoTtatioD,  tlie  prodaotioii  govs  on 
iDcreaBJDg  beyond  tha  increase  of  population. 

In  (be  titateof  Aikansas  alone  there  are  flfleen  tuiltina  ncre^  of  Cflttou-luml,  of  which 
tfli  million  acrea  are  bottom-land.  Such  toil  doGH  nut  fail  in  any  year,  uuder  toli-mblu 
I'ullivation,  to  produce  more  ootton  than  can  bo  enCheroii  by  w  Nparne  a  (Htpiilation. 

That  State,  ouce  fully  settlwl  up  and  entireVy  under  cilUivutiou,  JK  cupablo  of  ii 
fMrly  production  of  cotton  couaiihirably  grouter  tbitil  tbu  piiwcut  supply  fl'iiul  thti 
Rbole  vorld. 

At  pTemut,  the  plantar  in  South  Arkannvi  pnys  nil  average  of  at  leant  20  tier  cent,  on 
tbe  value  of  hie  cotton  to  uet  it  to  niarliut,  whi-n  it  bears  a  lii|;h  piii-e,  and  more  than 
iLiat  when  it  is  low,  and  liaa  tu  submit  tu  u  like  tux  iu  gettiu(;  baek  his  pinutativu' 

'ibv  improvement  of  this  river,  by  whiuh  regular 
mured  tbrou);hout  tbe  year,  will  leail  to  the  uoub 
tonnooling  it  vfith  the  cotton  region  iu  every  direction.  The  Reil  Kiver  rfttl  will  be 
FB'ectually  flanked  by  a  railroad  now  pmiBCteil  from  Camden,  about  tM)  miles  in  length, 
wbich  will  be  conntruot«d  on  or  before  the  completion  of  tlie  river-improvemeata,  and 
the  whole  of  Ihe  line  cotlon-piwdncing  country  fbr  many  milea  south  of  that  tii-cr  will 
tind  an  outlet  at  cheap  rates  by  a  dimvt  route  to  market. 

Ab  before  atateil,  navigation  tu  Caniileti  is  limited  to  aix  months  in  the  year.  Dur- 
liij[two  months  of  these  aix  it  is  so  uncertain  that,  practically,  it  is  limited  to  four 
aaathR,  during  which  the  pnulent  merchant  and  farmer,  when  they  have  tha  means  of 
doing  so,  lay  in  their  supplies  for  the  succeeding  season  of  eight  months. 

In  addition  to  the  large  capititl  rc^nired  to  transact  business  of  this  kind,  there  is 
gTMt  risk  from  fire,  and  certain  loaa  from  decay  and  the  attacks  of  insects,  &,a. 

But  in  Tuan^  casea  tbe  planter,  from  lack  of  means  to  purchase  so  much  in  advance 
of  his  wants,  la  compelled  to  hniil  big  ootton  to  distant  points  during  the  sDsiiension  of 
oavigation  on  the  Ouachita,  at  an  expense  of  (10.  815,  and,  in  aome  coses,  fid  per  bale, 
ud  to  bring  back  bis  plan  Cut  ion-snpplies  at  the  same  extravagant  rates.  Such  a  tax 
onntidaottoiia  would  seem  siiWcient  cansn  for  the  depopulation  of  the  country. 

ThetbUowiu^slatauentof  thequantity  of  cotton  annually  shipped  from  tbeOoaehita 
BiTer  waa  fumubed  tome  by  gonrJenien  of  experience,  and  I  think  it  maybe  rrliedou 
■:<  approximating  pretty  nearly  to  the  truth  ; 


Cimdeu 30,000  10  40,000 

Newport 1,600 

Little  Bay 1,500 

Miller"!  fllnff «,000 

ATerv'i  Landing 400 

Boirk'*  Landing 600 

ElIhmdoLaadTug 2,000 

Cbampagnolle 2,200 

Wilmington 1,500 

MoroLanding 2,600 

HgeonHill 1,000 

(.'aryvillo 12,000 

Marie  Saline 5,000 

Reland's  Haft 1,200 


Alabama  Landing 2.000 

Bayou  Bartholomew 10,000 

RnsHel  Laniling bOO 

Morthonso  Point 600 

OuBohiUUity 1,500 

Trenton 20,000 

Monroe 9,000 

Columbia H,  00<i 

Bmuf  River 5,000 

Harrisouburgb .  ti,  000 

Trinity 0,000 

Plantations  along  the  river 15,000 

Total 157,100 


Abnut  125,000  hales  go  direct  to  New  Orleans. 

Camden,  as  will  be  seen  by  tbe  above,  is  the  principal  place  of  shipment,  tin'  i|uan- 
tity  of  ootton  wnC  irom  that  point  being  rather  more  than  oae-foiirth  of  the  whole 
'lowtity  sent  to  market  by  the  river.  It  is  the  center  of  trade  for  Fike  CUik,  Hot 
SpriagB,  Dallas,  Hempstead,  Sevier,  Calhoun,  and  Bradley  Connties. 

Should  the  iniprovement  of  Ihe  river  bocompletad,  the  following  adJitloniU  counticH 
will  find  their  best  and  cheapest  outlet  through  the  same  place  :  Ashley,  La  Fayette, 
("oik,  Uontgomery,  and  also  the  whole  country  of  the  Choctaw  and  Chickasaw  Indians 
lying  north  of  Betl  lUver,  and  the  two  tiera  of  counties  in  Texas  south  of  Red  River, 
Ul  of  which  will  be  connected  with  t^a  river  by  the  proposed  railroads  to  Camden. 

Camden,  now  one  of  the  most  indnstrions  and  prueperous  little  towns  in  the  country, 
will  beoome  the  center  of  a  vast  commerce  and  one  of  Che  great  cities  of  the  Sontbweat 
if  the  propoaed  improvements  ahonld  be  made. 

24  B  I 
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T  funti^il  tile  rivnr  nrar  Monroe,  at  a  time  wlieii  it  was  reported  to  be  about  Id  to  V2 
inrbns  nbuve  its  lowest  stu)^,  and  found  tbe  discbarice  to  be  a  little  mors  thsa  &>0 
cubic  feet  per  secoiiil.  It  waa  m.v  intention  to  gauge  it  again  at  Camden,  bnt  the  irind, 
dtiriDg  my  May  at  tbat  place,  was  too  high  to  allow  me  to  do  i«o.  While  it  was  evi- 
dent that  tb«r»  vraa  abundant  water  for  tLe  Hunply  of  locks  for  any  poaiiible  amonnt  o{ 
bueioeHS  on  tbe  river,  it  was  quite  as  evident  that  there  wbji  not  enough  for  any  other 
mode  of  improvaiuent  than  tbat  by  locks  and  dunis,  which  would  givr  contiunoni  nav- 
igation til  Camdi-n. 

Alloniiig  200  I'libic  ft^l  per  ficcond  na  the  increased  iliwliar)^  du<>  to  the  IS  incbeaof 
fliivatinn  of  tbe  water  above  its  lowest  suniuicr  level,  there  tvould  I'cuiaiu  6U0  uubir 
fuel  as  tbe  diNcban^  of  tbe  river  at  Monroe  durinf;  the  low  stai^. 

An  tbu  atttueuU  between  Camden  and  llonrue,  uiiriug  the  dry  BtimniLT  mouths,  con- 
tribute but  a  small  portion  of  tbe  water  tbat  Howb  between  thowf  pla(;<<s,it  will  beaafi- 
til  aaHume  two-thinls  of  the  quantity  tbat  flows  pest  Monroe  aa  Che  liiHcbuige  of  tlip 
rlvrr  at  Camden.  This  wonld  leave  400  feet  fur  the  quantity  paosinK  Camduu  datint; 
low  siitniner  water  per  second ;  more  than  eiiongb  tor  any  |iuai>ible  demand  for  the 
bnsiiiVHB  tbat  may  be  expected  ou  the  river  at  tbat  point. 

At  this  ata)^  of  the  water  a  boat  250  by  40,  by  4  feet  dinplaeenicut,  conld  ptUH 
through  tbe  locks,  which  would  be  about  1,300  tons.  The  cargo  of  siicli  a  bunt  woalil 
be  about  650  tons.  If  barf^  should  be  UHed,  so  most  probably  would  be  tbe  case,  u 
iDoet  suitable  to  the  busincHS,  the  cargo,  with  suoli  a  displaoemeui,  would  be  97a  tons. 
Allowing  5  bales  of  cotton  to  tbe  tou  of  2,S50  poands,  tbe  cargo  would  be  in  the  latter 
case  4,H75  bales. 

The  quantity  of  water  n»ed  in  passing  snpb  a  boat  thrnugh  the  lock  down  the  river 
wonld  be  about  I'J.'i,lKN)  cubic  feet,  and  the  time  required  would  ordinarily  be  abonl  <jii 
minntHM. 

it  400  cubic  feet  nt  its  low  snmmer  stage, 
ti  than  three  tiuics  as  much  water  as  would 
be  required  to  pass  tbe  boat. 

Bo  that,  making  the  tnnitc  aiiipK-  ntlnwanre  for  leakage.  &c..  there  will  lie  mere  thsn 
H  >>iip)>l,v  ofwati-T  for  Hu.vauiuunt  of  busiNmn  tbat  may  Ihj  tt\|>ei'tnl. 

MODK   (>F    IMPROVKMBKT. 

After  M  llimiiiigh  exniuination  of  Ibe  river,  I  have  oonie  to  the  eonclnsion  tbat,  in 
couBKigueuuu  of  the  small  ([Uautity  of  water  disuhnrged  during  its  low  stMoS,  tbeoaly 
practicable  improvement  which  will  secure  the  cuds  sought  is  that  by  Iwtke  and  dani"- 

Five  of  the«e,  with  an  average  lift  of  14  feet,  will  secure  4  feet  of  water  during  thp 
lowest  stages  of  the  river  in  summor,  and  T  to  8  feet  daring  ordinary  winter  water. 

Withsonieslight  work,  navigation  cnn  be  obtAined  at  all  seasons  to  Catabonla  Shoals, 
and  I  propose  to  locate  the  first  dam  at  that  point. 

A  good  foundation  of  gravel  can  l>o  bud  at  that  point,  and  the   banks  are  high  anil 


- At  this  point  tbe  lock  will 

__  easoft  sandstone  foundation,  llie  dam  will  have  a  foundation  partly  of  gnvel 
aadpartlyof  saniUtone.  Tbe  leugth  of  the  dam  will  lie  about  WU  feet,  and  the  ponl 
oreatad  77.17  miles. 

Tbe  fourth  will  be  at  Jacksou  Island,  where  a  gravel  foundation  can  be  had.  Tlir 
ierirth  of  tbedam  will  be  about  1,000  feet, and  the  |hxi1  createil  S!i.TO  miles. 

The  Sftb  will  be  located  at  Ituffalo  Sboajs,  on  a  gravel  foundation.  The  length  of  thr 
dam  will  be  about  400  feet,  and  the  pool  created  will  bo  ai.5  miles.  This  dam  will  givr 
back-water  some  distance  above  Camden. 

The  locks  will  all  be  precisely  of  the  saiuedimensiouH,  viz,  30  feet  higb.and  capable  of 
pssalng  boats  250  feet  long  and  49  feet  wide.    The  average  lift  will  be  14  feet. 

The  enrre;  waa  somewhat  hnrtiedly  made,  as  tbe  long  detention  of  Ibe  party  oo  tbe 
lower  part  at  tbe  river  by  high  water  left  but  little  time  during  which  it  could  le 
made  with  advantage. 

The  location  of  those  dooiB  may  possibly,  ona  fbrther  examination,  be  advautageoariy 
changed. 

COST    OV    TIIK    IMPnOVKMEXT. 

I  have  estimated  the  cost  of  oomploting  the  five  locks  and  dams,  if  the  locks  sbould 
be  oonatnicted  of  stone,  at  ti,lM,9ie.7S. 

As  there  is  oo  stone  of  aoitable  quality  for  solid  mnMnry  on  the  river,  it  will  have  to 
bo  brought  from  a  distance.  If  they  sbonld  be  of  solid  masonry,  I  have  estimated  fur 
stone  of  the   kind  of  which  the  locks  at  Louisville  are  constructed  b;  the  Oorrni- 
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mpnt.a  lino   saudHloup.   bruiigbt  front  Vui 
liniber.  ILe  ntuDe  fiUiagcau  Im!  fauad  at  cui 
tben  lMtl,163,tl83.75. 
Tba  duns  I  uropotie  shall  all  he  built  of  tiuber,  as  most  snitable  for  the  fimnilutiun 

to  be  bad. 

Timbtir  locka  ivill  aruin-er  all  tlio  iiiirposcA  of  Btone  locks  bo  long  as  thuy  lost,  nrlilch 
nill  be  about  twenty-five  ycara  for  tliat  part  above  water. 

Tbe  tbandatiouH  being  built  prectaely  of  thu  aaiiic  materiat,  and  in  tlio  fwmn  way  an 
IhoM  for  tlie  atone,  and  Ijeing  alwaya  'covured  witi  water,  will  last  for  on  indeftnitu 
period.  The  upper  part  of  tbe  lock-wall  oaii  bu  readily  repaired  at  a  moderate  eipeniw. 
Tbe  advantages  to  be  derived  by  tlio  Govoniuipnt  by  tbe  completiou  of  this  improvi^ 
meat  coosiat  or  the  enhanced  value  of  tbe  public  lands  in  Southwestern  Arkansas,  now, 
io  ocnseqnenca  of  their  inaccessibility,  unsalable,  bat  which  will  have  a  cheap  outlet 
to  market  by  the  riyer,  when  it  aball  bo  made  nnvigabte  at  all  scosous  of  the  year,  and 
the  increased  reTeunee  nhicli  nay  Im  e:(pectcd  from  tbe  dcvetopnieiit  of  the  rosou 
of  a  wide  area  of  c<inntry,  alutust  uuriviJod  lu  itti  adaptability  to  the  pruductioi 

lIlltOD. 

Tbe  value  of  the  annoal  crop  now  sent  to  market  is  at  leant  trn  million  dollant,  and 
theretURi  of  pIantatioa-suppht«  received  from  the  NorthweHt«ru  ^tat-iM,  in  tbe  shape 
of  maDDfactared  goods,  taalsH,  flour,  pork,  bacon,  and  even  corn,  to  some  eiitoDt,  ptub- 
alitr  unounta  in  value  to  two-thirds  of  this  sum. 

ne  encountgetncnt  which  wilt  he  ofTercd  to  in crensed  cultivation  by  tbechmiptratis- 
DOftatiou  which  will  be  alfbrded  by  tbe  river,  when  improved  as  pniiHMu'd,  will  duubt- 
IHH  in  a  few  yettn  incniwe  the  value  of  the  exports  and  impurtn  to  double  tile  prtweiit 
aiuuunt. 

^'crj"  rc8|>ertfii1ly,  your  obe<lieijt  seo-ai 


CaSer-daui,  and  preiiariiig  fuundatioD  for  lock -. (IS,  SOO  00 

10,500  feet  piling,  at  30  cents H,  ISO  On 

166,140  feet  planks  for  foundation  and  flooring  of  lock-chamber,  S40 6,645  60 

U,014feet  of  timber  for  foundation,  at  35  cents 4,904  90 

Miter^llB ». 280  00 

73,58*  feet  aheet-piling,  at  $40 2,943  3B 

4,000  ponnda  aplkes,  at  IScisata 460  00 

9,031  cable  forda  of  maaonry,  at  (^ 22S,fl7S  W 

Lock-gates  with  irons,  complete 4,500  00 

TOByuds  concrete  in  fouudatioDB,  at  |fl 4,346  00 

3,000  yards  puddling,  at  m  cents 1,600  DO 

!.n50  yards  graveling,  at  TiO  contA 1,376  00 

'J'<l>janlHripntpping,att9 BOO  00 

i72,001  rt6 

riSO  iMt  of  timber,  at  3j  cents tin,0OS  50 

T;it8  yards  stone  packing,  at  11.511 10,827  00 

two  ttee-oaila,  at  5  cenu 120  00 

1.000  feet  piling,  at  30  cents 300  00 

:B,nOO  feet  sheet-piling,  at  $40 1,440  00 

35,089  50 

Coat  of  lock  andpicm 397,691  36 


(iolbr-dain,  and  preparing  foiiudatiuii  for  dam  and  abutnieut $15,350  00 

T6.ftKlciiblo  foot  of  timber,  at  35  cents  per  foot 36,H17  00 

135,000  feet  sheet-piling,  at  f40  per  1,000  feet .■i,400  00 

.'>*  .Win  fret  plank  on  top,  at  |nO  per  1,000  feet 1,738  00 
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9,603  jnn\a  atone  pocking,  at  ftl^  per  yard ^14,401  .'*> 

G(IO  Bcren-bolta  and  tapB,  (4,050  ponnds,)  at  l.'i  cents 607  &ii 

17,600 ponndB  spikes.  Si)  inclies  by  t,  at  12  cents S.lVi  m 

ii,462  ponnds  spikes,  34  inches  hv  i,  at  13  cents 295  44 

ti^lOO  pounds  spikes,  C  aoil  S  inches  by  i,  at  12  oeuts 756  Oit 

a,00OjarilB(trnvelinK,  at  40  ceuts 3,600  W 

a.liOOfW't  pilinR,  ntttOecuts 600  0(i 


l,2riO  feet  piling,  nt :»  ccul«  «:{75  (HI 

22,800  feet  sUoet-piling,  at  j40  912  0« I 

0,300  feet  fonndation-plauk,  at  f:(0 189  00 

fiOO  pounds  spiket),  at  12  cents 60  00  > 

10,170  feet  timber,  at  :t5  cents 3,559  50AJ 

#KI  spikes,  30  iuck  by  #,  ( 1 ,320  pounds,)  at  12  cents 15tj  40(6 

1.008  yards  mUflODTy,  at  t2U 20,160  OO'S 

500  yards  paildliDg,  at  00  cents 250  00  '■ 

500  yards  embankment,  at  30  ceulB 150  00 

"^  yards  riprapping,  at  $2 1,000  00 

''^  yaids  stone  packing,  at^l.oO 3,000  00 

a9,fii3iNi 

Coat  of  dam  nud  abutment 101,384  34 


500yBTdi 
2,000  yai 


l»ck  and  piers 9297,691  36 

Diuu  and  abutment 101,384  34 

Total  cost  of  one  lock  and  dam 399,075  7« 

Add  10  per  cent,  to  cover  cost  of  dredging  ut  foot  of  locks,  and  coutiugeu- 
cies 39,907  57 

Cost  of  one  lock  and  dam,  and  contingencies 438,963  27 

Cost  of  five  locks  and  dnms,  and  contingencies $2, 194,916  35 

Tbcse  locks  viU  all  be  of  precisely  tlie  same  dimeosioDS,  and  the  dams  will  be  of  the 
same  height  and  nidth  at  base.  I'bey  will  only  vary  iu  the  length.  The  nveruge 
length  of  600  feet  ih  eittimated  for,  which  will  give  sufflciently  correct  results. 

£*tiiiiaUdco«l  of  limber  lode,  2t0  hg  49  feel. 

CvBer-dam  and  preparing  foundation  for  lock .f 81'',  500  W 

10,500  fret  piling,  at  30  oenU  per  foot .  3,150  DO 

166,140  feet  plank  for  flooring,  at  $40  per  1,000  feet 6, 645  <iU 

14,014  feet  limber  for  foundation,  at  35ceut8 4,904  9" 

73i684  feet  sheet-piling,  at  t*0 2, 943  36 

Miter-sills,  (timber) 2W  OH 

9,000  poauds  spikes,  6  and  8  inches,  at  IS  cents I ,  OHO  «' 

45,000  feet  timber  in  walls,  at  35  cents IS,  750  U» 

10,198  yanls  stone  filling,  at  JlJiO 15,297  OM 

170,400  feet  sheeting,  sides  oflock,  at  iWO  ]i6r  1,000  foot 6,810  00 

10,1S4  pounds  spikcM,  20  inches  by  i,  at  13  ceuts 1,213  Of 

GatM,  completf ,  with  irons 4,500  00 

473  yards  concrete,  at  J6 2,838  00 

'  2,000  yards  puddling,  ut  HO  cents 1, 600  Oil 

2,550  yards  graveling,  at  50  evots 1,3^  01' 

;«KI  yards  riprap,  at  82.   600  00 

Cost  of  lock 84.395  9J 

Piers,  as  in  stone  lock 25,6«9  5U 

Uom  and  abutment,  as  in  Btone  lock 101,384  .tl 

Total 211,469  7- 

Add  10  per  crnt.  for  dredging  at  foot  of  lock,  and  contingencies 21,146  97 

rnxt  of  one  lock  unddaai,  aud  contingencies 232,616  7r> 

Tolul  cost  of  five  locks  and  dams |I,  163,083  75 
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( "fferdaiii.  jincl  |>n-p(iiiiit;  foiinilfttiou J14,.".(in  IM) 

in,sonr<'ft  |iiiiiiKut:i(icviitit]icr  foot :t,  ir*  no 

1£),400  fmt  jilHDkH  fur  rumination,  nt^OpiTM r,,(ll6  IKt 

]|.44>6feet  timber  fur  fuiiDditUoD,  at  :t5  cents  per  fimC 4,013  Itt 

MitiT-i.i]iB aso  m 

H6,3«  fcet  Bheet-viling,  nt  $40  per  M i.fiW  38 

ilJiOO  poonils  Bpikes,  at  12  centa 4«0  00 

T-AMiynnlsDiaBonr?,  ati^ m."i,ir*  (W 

L(Kl[-gut«a,  with  irons,  coniplvte 4,  TiOU  00 

Md  janlii  coucrete,  at  86 :t.SS!J  00 

l.iOUj-aniB  paddling,  at  HO  ceiita 1, 1(60  00 

t.iSIl  j-nnlii  praveliiig,  at  50  cciitH fTS  00 

mw  yanlB  rii>rai>[iiu}{,  at  l$^ 600  00 

Cmrtof  lock !CJ5,77l  46 

ri«n  as  in  atone  InckH,  49  lij- 'iT* 2^,68!)  TAi 

Ifcinis  aud  abiitin<-ut 101, 384  M 

Total 3C2,  MS  :!() 

A'ld  10  per  ucnt.  fur  cuutiuj;;oi)viuit 36,384  53 

Cimt  of  one  lock  and  ilam ')99>  139  83 

( 'o«t  of  five  locks  mill  dains jl,  995  649  15 


rnffcr.dHin,  iiud  prepjiriiig  fuunilalion (14,'>00  00 

10,500  f«et  piling,  nt  30  cents  per  foot :!,160  00 

115,300  feet  plaukiDK  for  bottom,  at  $40 4,609  00 

:>,i£0  feet  timber  iuToundatloD,  at  35cuntu 3,447  TiO 

BfiJM  feet  irfieet-piUnR,  at  $40 2,G56  36 

Mittr-iills 260  00 

^500  ponndB  Bpikea,  at  12  cents 420  00 

4,675  jardB  inasonrj,  ot  t2r> 116,775  00 

Loek-gatce,  witli  i  runs,  complete 3,750  00 

4*4  yards  concrete,  at  $0 2,844  00 

1-400  yards  puddling,  at  80  cents 1,120  00 

IrWe  yards  gravel,  at  50  oentu 653  00 

^W  yatds  riprap,  at  42 600  00 

154. aOS  86 

!#,*<»  fret  of  limber,  nt:t5  cents 810,  OSO  00 

4.neo  yardA  stone  packing,  at  Cl-'O 6,120  00 

1,800  irec-nails,  at  5  cents BO  00 

I.OOD  feet  piling,  at  30  cents 300  00 

:ifi.000  bet  xbret-piliug,  at  »40 1,440  00 

■     ld,030  00 

VoKtiiT  Inckand  pit-rs 172,  H:t2  86 

t>AM, 

Cofler-dam,  and  preparing  funndution  fur  same,  and  for  abntment $14,000  00 

w/«Oleetof  timber,  at  35  cents 12,908  00 

'■7,600  feet  plank  on  top,  at  ^ 1,728  00 

>*2,eU0  fi.-et  sbeet-piling,  at  $40 3,313  00 
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4.903  ;unt«  Htonn  packing,  al  91^ ^.444  '^i 

4,050  ponnils  Mire w -bat U,  at  15  rants 60T  611 

»,000  ponnils  spikei,  20  by  t,  at  12  ceuta 1.  OHO  (HI 

G,300  ponnda  apikfw,  6  and  M  inches  b;  1,  at  12  cents TRfi  0<i 

4.3l»yanla(n-avel,at  40nnnt« 1,744  (W 

2,(NM)  ir.vt  piling,  ul  ;HJ  ueiils fiOO  0" 

44, IcO  m 

l.aaifi-etpilinK,  ftt30t«iit» *:!T5  00 

ti,«tO  fuel  Bbcet-piling,  nt^O 1112  00 

fi,:UM)  feet  foamlBtion-plauk,  at  $:!0 ISO  00 

MOnounds  spikes,  nt  12  cents fiO  00 

f,100  feet  tiniber.ot  35  cents 2,*e  00 

!M9ponndB8pike8,  SOby  g,  at  13  cents US  (Hi 

K!7  yards  masourj,  at  (Ql 11,277  00 

500  yards  paddliuK,  at  50  cents 2ri0  00 

500  yatda  embankment,  at  30  conts 150  00 

500  yards  nprtkp,  at  IS 1.000  00 

1,160  janlSHtflne  packing,  nt  $1.50 1,740  00 

l.^yOl)  Hr- 


Estimate  of  cimtori  Ifiek  ami  piors fl72,P3a  mi 

Estimate  of  cost  of  1  dam  and  abutment -         63, 06<S  G>' 

Cost  of  1  lock  and  (lam 2S&.919  M 

Add  10  pur  cent,  fur  conLingeucies 33,591  STi 

Total 259,511  49 

C<i,«t  of  10  l.U'Li  anil  .1  iiii'*,  iiml  cdtingi-iiciM ^,58(>,114  »l 


Engimeer  Office,  United  States  Abmy, 

Saint  Lottit,  MUaouri,  MarcK  20,  18*:.'. 

General  :  1  have  the  lionor  to  forward  herewith  a  report  of  Alou£<> 
Livermore,  esq.,  civil  engineer,  of  au  examination  of  White  Biver  from 
Buffalo  Shoals,  iu  Arkansas,  to  the  mouth  of  James  Fork,  Missouri, 
made  under  my  direction. 

The  oxaminatioii  was  not  made  with  reference  to  improving  the  stream 
hy  loclis  and  dams,  which  will  be  necessary  if  it  is  attempted  to  secmv 
navigation  throughout  the  entire  year.  Such  an  improvement  wonld 
require  some  twenty  locks,  of  10  feet  lift,  and  conld  not  be  made  with- 
ont  the  expenditure  of  several  millions  of  dollars,  which  would  not  be 
justified  tty  the  present  wants  of  the  conntry. 

Bufialo  Shoals  is  the  worst  point  on  the  river,  the  fall  being  9.3  feet 
in  the  distance  of  one  and  one  fourth  miles.  I  was  unwilling  to  forwanl 
the  estimates  for  improving  this  locality  without  availing  myself  of  all 
the  experience  I  could  command  to  judge  of  its  feasibility,  and  estimate 
its  probable  cost.  Accordingly,  I  had  a  special  examination  of  it  made 
by  Clement  Smith,  esq.,  civil  engineer,  who,  as  well  as  Mr.  Livermore, 
has  had  large  experience  in  river  improvement.    Both  these  engineers 
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(^■ive  it  SU4  their  opinion  tbnt  by  (roiiHti-iiutiii};  (liiiiix,  su  an  to  <'uiitiiie  the 
water-n-ay  to  wliiit  will  bejuat  siitH4!ient  to  cai'ry  ttie  wiiter  attbe  stage   , 
:it  irbich  it  is  pruiiosed  tr>  iitiike  tlie  stream  navigable,  a  snccessiou  of 
])ooU  will  l»e  fonnetl,  witb  cUiit^s  l>etween  Miviit,  up  wUicli  it  1^  eati- 
mated  a  boat  wonltl  be  able  to  jkish,  the  full  iu  the  ebnteit  being  in  no 
case  greater  than  13  in<:be.<).    The  metlioil  i.s  not  new,  but  I  ain  not 
aware  that  it  Una  ever  been  tried  to  any  extent  in  tbin  oonntrj'.    It  is 
one  which  eouiinenrls  itself  to  luy  Jndgnieut  an  well  worthy  of  a  trial. 
The  estLDiat«8  of  Mesttrti.  Livermore  and  Smith  are  ho  nearly  the  »ume 
that  I  regard  it  as  unnecessary  to  forward  them  both. 
The  improvement,  if  completed,  would  greatly  facilitate  commerce. 
Very  resiiectfiillv,  your  obedient  servant, 

W.  F.  RAYN'OLDS, 
I Aexttenaiit  Colonel.  Corpn  of  F.ngiaetnt. 
Itrigiidier-Geueral  A.  A.  IIUMPHRRYs, 

Chief  of  Kngineerx.  U:  S.  A.,  Washhitiloii,  IK  C. 


^[|i :  ]  Iiiivc  rill!  liiiiior  liPU'witL  ti>  rc'imrC  niy  exaiuitintiuns  uf  ulistnirtinnH  tiixiu 
Wliit«  Kivor,  fmui  .InutM  b'urk.  In  Missouri,  to  tbe  foot  of  BuOiitu  Shoals,  iu  Ai'tmimux, 
a  ilisUDCR,  by  my  ratimate,  of  194  milpH. 

lirft  Siuiit  IiouiB,  MlMonri,on  tbe  lOtb  of  Jinielnat,  am\  mnclieilMaberr.v'H Ferry, on 
ilie  Wbit«  River,  Jnou  VA,  at  wbicb  pluce  I  obuiiuiNl  »  amull  Hut-boat  witb  wliicb  tu 
jiroceed  down  atre»in. 

The  cxaniioattoiM  wctv  <«tnniPDceit  on  tbe  21st  at  tbe  month  of  JAniia  Forli.  Tliv 
ralimatMl  distance  tToni  tbis  fork  to  F'orayth,  Miiwiiiin,  ia  lifty-two  niilen.  Tbis  piiiil 
1  reached  Sntunlay  evening.  June  *J4.  Tliiit  niiiv  ■»'  ronHiilHivil  llie  tiruiinnlioii  uf  ilii- 
tint  section.  Tbe  n-Ht  of  tiie  <liHl.iii(«  to  Itiitt'iilo  Kb.>aii>,  bnvitiE  lieun  exnmiiiiHl  liisr 
j'Fur,  wiil  form  a  M>]iarH(p  station. 

HefDre  eulerin;;  ii|Hin  Hie  dvI^illB  of  Ibis  rqiort  it  iiiny  he  vtvW  lo  mnVc  mmr  -^uurTw] 

The  Impmvi'mfnt  of  \Vbit<' Itiivr,  !W  bi-rewilb  fslininlpil.  iloi^*  not  cinlinife  a  tnin 
InW'Water  ciianiiel,  »\vM  wt  in  lii-iii);  loiule  njiiin  tlie  Oxage  Rivel',  but  in  inI«>iLib-d  tu  in- 
clude tbe  removal  of  all  olMtnivtiviiii  to  uavlgiktiou  wlivu  tberu  ih  a  riaaof  u  fivt  itbure 
low  wat^r  iiiH>n  tlie  bend  of  tbe  itrin(-l)>Bl  Bboals.  Tbe  fiiH  of  some  oF  theiw  Mbouls  is 
too  great  for  an  iinpiovnun-nt  at  a  nimfprate  low-tratnc  titasf^,  unlewi  at  a  vpry  gintt 
FXpenee,  which  ttie  rtW)iir(-c-H  of  the  conntry  do  not  now  Justify.  At  prraent,  a  iiaviKn- 
tion  which  will  permit  Bl^-uiners  and  other  rrnft  to  annend  and  di-!icrnd,  when  tliere  is 
a  rise  of  5  feet  or  over  upon  tbe  sbonla,  ia  alt  I  uan  now  recommend  as  lulniiasibic  In  the 
eEpenditore  of  pnblio  fnnds. 

Tbiu  far  I  have  no  lieBitntinu  in  sajinj;  tbat  I  brliore  snrh  nn  improTcni^nt  as  bernia 
u  recommnQded  is  worthy  of  an  appropriation  to  the  extent  of  my  estimate.  The 
rnantty,  to  bo  sure,  is  far  from  bvinit  develoi>ed,  either  in  its  ajj^icnltaml  or  niiDer&l 
nsonrces;  mucfa  of  this  is  owing  to  tbe  want  of  facilities, for  getting  to  market  witb 
these  prodncts  wben  obtained,  and  getting  supplies  of  salt,  grocerius,  and  other  neces- 
Hirr  articles,  at  a  reasonably  cheap  rate. 

The  bottom-lands  upon  this  river  aie  not  exteosire ;  bnt  what  there  are  will  com- 
pire  favorably  with  any  other  1>ottam-lauda  along  the  rivera  of  tbe  States. 

"nM  bills  are  high  and  the  laud  considerably  broken ;  still  there  is  some  very  good 
land  in  the  valleys  and  low  elevations  bordering  the  small  streams,  and  muut  ot^tlie 
bills  afford  a  fine  range  for  stock. 

The  bills  along  this  stream  have,  nn  doubted  I  y,  much  mineral  tvcaltb,' which  is  yet 
far  from  being  ilevelopod.  Iron  and  lead,  1  iiidgo,  will  be  found  quite  abundant ; 
other  niinernls.  sncb  as  copper  and  zinc,  are  said  t4i  exist' in  many  places.  Upon  the 
whole,  1  am  of  the  opinion  that  this  country,  in  dne  timt>,  will  teem  witb   t  —  ■-•'  - 


vhich,  at  beat,  will  only  supply  tbe  mind's  und  their  lumities  if  snvh  becuiuu  ni 

Section  "So.  \..—From  James  Fork  to  Fortytk,  a  dittaaee  e^Hiaaled  at  52  nij(«a. 

Wo  fonnd  sa  sboals  on  this  sestion.    My  estimate  of  the  fall  at  thece  shoals,  together 
with  tbe  estimated  fall  of  the  pools,  amounted  to  S'.t.'Ki  feet,  wbicb   is  an  average  of 
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I.!>5  fnct  i)i:r  iiiilr.  Tlie  water  iu  the  river,  at  the  time  we  oxamiiied  this  aeclinu,  vu 
bt'lievi^d  to  1x1  fruiD  12  to  15  iiichuM  ubnTe  low  wnter. 

Tlio  iiools  I  foDud  to  be  from  2  to  10  foot  ileop ;  general];  not  over  6  feet ;  the  deep- 
est channel  npon  the  Hhoala,  about  15  to  IH  ineliott.  Ah  we  de«centIo(I  the  river  we 
found  the  water  letiaeniiig  iu  depth  upon  tliu  hIkmiIr,  so  that  at  Forsyth  it  could  not  lie 
■ivtir  12  iiicheB  uhovelow  water.  The  width  of  tiie  river  npon  this  section  will  •veraj^e 
nbnnt  3a(l  feet. 

The  otistrnrtioTin  tn  navigntioiT  do  not  inntcriidly  ilifliT  from  thone  foniid  in  a  aiiniUr 
niiiulier  of  uiili-ji  below  Forsyth. 

yamrK,  tf-c.,  o/Ihe  loaral  Aoalu  in  lliu  wclion,  wilh  the  enHmaled  tii'l  of  their  improrcKml. 

China  IloirmaH  ShaaU,  Xo.  2o.— Thia  nlioul  alioiilil  linve  ii  diiui  numwi  lliu  right-huiid 
cbauui'I,  cstiiQiiled  iit  neiat  of  ^2,0(X). 

/^nj  fVrtt.WuaJ.-Vo.  as.— The  river  div idea  into  spveml  ehnnncl:!.  The  rigbt-haml 
onra  miiKt  be  eloseil  by  dams.    The  coat  of  the  work  lii-re  ia  ratitiinteil  nt  ^.INMi. 

t'irtt  ahoal  iibore  Hull  Shoal,  A'o.  41. — Tliis  ahoal  should  lie  improved  by  a  (lam  nrmss 
li'ft-hiiiid  ehaniiel,  the  coat  of  which  I  estimate  at  about  S:J,O0U. 

Bull  Shoal,  Xo,  42. — This  channel  is  very  crooked,  and  should  he  straightened,  and  s 
niujg-dam  built  to  coneentrate  the  water.    Tlie  cost  eatimated  at  ^,00(). 

■frnaing'it  Shoali,  Xo.  50. — A  wide  gravel-bar  on  the  left.  An  old  duin  here  «i>t£U(ls 
too  far  lowani  the  right  shore,  a  portion  of  wbieh  inunt  l>e  removed  ;  lli^  other  enil 
I'xteuded  to  the  left  shore.  This  shoal  has  an  estimattd  fall  of  2,5  fuot.  The  improve- 
ment of  tliia  dhoHl  will  cost  about  $5,000. 

Shoal  A'o.  52. — A  bvuBli  and  grave!  dam  required  adroiis  one  rliuunel.  Tlie  wsler 
here  divides  into  nearly  two  eunat  partw.  Iteiiuitiil,  a  brush  dinu,  e»tiiiiated  to  ii»t 
(500. 

Shoal  Xo.  ,"■*.— Water  aiireads  over  a  wide  surface  and  ationlil  lie  coucentralvd  by  a 
brush  and  gravel  dam,  whieb  is  eslimat.ed  to  enst  $500. 

The  seven  milea  npon  wliich  these  shoals  are  fiituat^il  are  therefore  ewtimated  In  mat 
$18,000.  The  l>a1aue«  of  liie  distance  tin-  <«st  will  b<t  light,  and  may  be  cotiiuated 
at  $;0  per  mile,  $2,250. 

Total  coat  of  fittv-twn  miles J-20,a50  Wt 

Add50percont.  forcontiiigeiicii^s 10,125  00 

Grand  total :tO.3T.^0O 


This  ia  eonaiderably  more  tlian  was  cstimatiHl  last  y< 
last  year  of  this  section  was  mode  when  the  river  hoc 
judge,  to  some  extent,  caused  an  nnderestiniate. 

I,  however,  am  of  the  opinion,  while  laat  year's  mi 
mate  for  ttiiji  year  uiay  be  too  great.    Actual  i  " 
true  distance. 

For  the  first  one  hundred  miles,  as  estimated  laat  year,  1  can  hardly  im|irove  the  fij- 
urea.  With  50  per  cent.  add>!d  t^  my  eatiuiate,  instead  of  20  which  1  then  made  fur 
contingeticies,  I  shall  cover  the  difficulties  sugcesteil  liy  your  report  of  lout  year  open 
this  work.  Iu  reviewint;  the  river,  I  am  satined  that  yuur  remarks  ui>un  the  itidicai- 
tieti  to  be  encuuut«red  are  etricClv  just. 

The  estimated  fall  of  the  shoalsof  tbia  aectinu  ia  aoinewliat  grealor  than  I  estinuleil 
laat  year.  The  poola  I  now  estimate  at  4  incites  instead  of  G  lucliea  ]ier  mile,  aa  ]K>r 
lust  year's  reiHirt.    The  whole  tall,  therefore,  is  slightly  less  than  my  previons  esti- 

The  shouls  number  130  front  Fonyth  to  the  foot  of  UnSalo,  with  an  aggregate  fall 
esliumleil  at  1.59.10  feet,  to  which  add  4  inehea  per  mite  for  the  pools,  niakiufc  in  aM 
'20A.43  feet,  or  I.4ri  feet  pur  mile.  The  bad  ahoala  upon  this  section,  which  ret]u>ra  cob- 
alderable  engiui'ering  skill  to  improve,  nnmlicr  12.  These  shoals  have  montly  loral 
iianiui,  and  ai'e  situated  in  the  following  order  upou  tbe  miles,  as  nuiubered  tbisyesr, 
namely  : 

'  UUr«.  Mil" 

Double  Shoal 26     Bull  Shoo  1 113 

Elbow  Shoal 54     Wild  Cut  Sboal WS 

Tumbling  Shoal C4     Summer  Shoal 1:* 

BuHBottom  Slionl H7     RedBndShoal rS 

PottShonI S4     Crooked  Croek,  (two  shoals) JSS 

M<Oar  iShoal 09     Buffalo  Shoals Hl.Itt 
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Tbe  cwl  of  improviDg  tlieae  slionis  in  eHtiroatcd  as  foltun-n.  viz : 

DiHiblB  Shoal STiOO  I  Wilil  Cat  SUonI f.'.(K) 

Wbow  Bboal 5.  HMO     Siimnier  Shonl fiOO 

TomUingSboal 1.5(10     Red  lliidSlioul 2,000 

Boll  Bottom  Shoal 700  |  Crookeil  Croik  Shonl 2,5(KI 

PottShiNil 1,500  I  Biift'alo  Shonl IHJHH) 

McGarShonI fi.iifiO  

liiillShoal 'i,!i(IO           Kxcliisivi.  of  i'.>iitiiigrin-i.s....  42,030 


GriiDil  total 70, 845 

Alia  giuml  t4>tal  «.-cti«ii  1 ;Mi,:!7r. 

tlRindtAtal  fut  tn-o  sectUiiiH  ami  l!>4  iiiih'Hof  ilit^lHiiiR I01.!«!U 

Thi>  cHliuiate  for  wction  No.  2  varii-x  iiiaiiily  fi-om  lii»t  year's  witimati'  liy  a  conoidpr- 
able  iutreuse  of  funds  re<|iijrul  fur  Builiilo  yhoalB.  Tbuw'  BhoalH  vrvTe  txHiiiiued  tills 
>rar  L-areftilW  nndor  favur&blo  circiimstancea.  1'\ie  river  ivas  low  and  I  took  a  levelof 
the  whole  fall,  which  I  funnd  to  be  t).5  on  a  distance  of  only  ouc  and  unt'-fonrlh  miles. 
Luat  year  the  estimate  of  these  shoals  was  ten  feet  fall,  and  the  length  two  miles.  The 
fall  this  year  was  funnd  to  be  7.6  feet  per  mile,  while  last  yesr  the  full  was  5  fe«t  per 
inile.  It  is  evident,  therelbre,  that  it  wonld  re<|iiire  greater  skill  and  a  )(reater  exjteuHe 
10  overcome  the  force  and  velocity  of  the  watur,  in  uvdur  to  jrennit  buals  to  ascend  iu 
-nch  a  moderate  rise  ait  4  or  5  feel. 

The  bottom  of  these  shoals  is  solid  rock  llie  ^'holp  length  ;  there  are  large  i|nantilies 
of  Inow  rock  npon  the  shoals,  whieh  can  he  placed  in  <lauiH  at  a  low  cost,  'i'liuse  damn 
"honld  he  freqnent,  nut  lesa  than  l(i  in  number,  and  will  tuntuiu  about  GOO  cubic  yards 
of  stoDc  euch.  Tbe  cost  pur  yard  may  bo  set  down  at  tl.l'JJ,  iiiakiti(;  this  item  ^!),000. 
The  amount  reijuired  for  excnvatiug  the  channel  1  plnte  nt  the  siime  figures  as  lawt 
yew,  vii,  3,000  cubic  vards  at  |:l  pur  yanl,  thus  makiiiR  Iha  total  oxpense  of  improving 
rhe  ahoala  llt^.OOO.  Owing  to  the  (^rcat  fall  on  tlie»«  shoale,  aud  tht;  limited  distance 
from  the  lioad  to  the  foot,  I  am  satiBSed  that  tliesit  ehoals  arc  iiuw  largely  the  greatest 
•ibutaclo  to  an  ascending  navigatioa  at  rau«terato  flnoils  on  this  river.  Tbe  work  of 
improving  the  same  Bb(>nl(l  be  done  under  the  direction  of  a  practical  and  tcieutilip 
engineer. 

I  fe«I  natisQed,  therefore,  in  making  a  large  inereaw  in  my  eatirunte  fur  this  work 
over  tbu  amonut  thought  suttlcieiit,  Quder  Clio  circniiistauccs,  by  me,  as  yuu  llud  by  last 
yrM's  report. 

I  respectfully  refer  yon  to  tny  last  year's  report  fur  the  details  of  my  plan  for  improv- 
ing Elbow  and  McOar  Shonla,  which,  next  to  Buft'aln,  am  the  ninst  impnttant  shoals  to 
be  improved.  The  width  of  the  river  from  Forsytb  to  Buffalo  t^boals  is  fully  400  feet 
npon  ui  average. 

The  height  of  the  liottom-lands  will  average  nbnnt  2H  feet  above  low  water,  and  the 
iiigheat  flood  known  9&  feet,  tbo  place  having  been  pointed  out  to  mo  by  the  citizensof 
FoTsjith.  In  my  report  of  last  year  I  stated  I  bad  measnred  tbe  water  of  Wliite  Hiver, 
»Dd  found  it  to  lUschar)^  264  cubic  feet  per  seconii.  Tbis  measurement  was  ma<1e  when 
tbe  watf r  was  at  ita  lowest  stage.  The  oldest  iiihabitants  told  mo  they  never  knew 
this  atream  to  be  lower  tlian  it  was  last  season.  Oue-lialf  of  this  i|uantity  would  fill 
a  Inck  of  10  feet  lift,  60  feet  wide,  nod  250  feet  between  the  gates,  every  19  minutm. 
This  would  allow  unn-h^f  of  the  water  as  wastaKc  through  the  dnm  and  lock  gatita. 
Wry  reanectfiilly,  vour  obedient  servant, 

ALONZO  MVERMORE, 

Ciril  Kxutxirr. 

Ueneral  W,  F.  Ratnoi.ds, 

UtHtenant-CoUmet  U,  S.  Corpi  of  E»gineeri, 


by  Google 


Till-:   CHIKK    OF    EXCJIXEEUS. 


black  rivkit,  missouri,  to  poj'lail  ulukf. 

Engineer  Office,  United  States  Armv, 

Saint  Louis,  Missouri,  March  26, 1H7'-, 

Gknegal  :  1  bave  tlie  honor  to  submit  herewith  the  report  of  A.  U. 
JMaii^ell,  civil  engineer,  of  an  examinatiou  made,  under  my  direction,  of 
Black  Uiver,  Mixaonri,  to  Pophu-  Bluff,  ae  requiied  by  the  provision  of 
the  act  of  (Jongretts  making  appropriation  for  the  repairs,  preservation, 
and  completion  of  certain  public  works  ou  nvers  and  harbors,  and  for 
other  purposes,  approved  March  3,  1871. 

This  stream  is  more  favorable  for  navigation  than  is  common  to 
streams  of  its  size,  the  least  depth  on  the  slioals  being  2  feet,  which 
is  suflicicut  for  a  class  of  boats  which  wonld  carry  fair  loads,  and  be  of 
great  benefit  to  the  country  if  no  other  commercial  channels  were  ojwn. 
The  obstructions  to  navigation  consist,  as  in  all  smaller  streams  in  this 
region,  almost  exclusively  of  Kuags  and  leaning  timber. 

But  three  shoals  exist  where  it  is  proposed  to  do  any  work,  and  thexe 
are  of  small  extent,  the  proposed  improvement  consisting  only  in  widen- 
ing the  channek 

The  channel  is  so  narrow  and  crooked  that  large  boats  could  rot 
navigate  the  stream,  even  if  the  depth  of  water  was  sufficient.  Hence, 
if  the  snags  and  leaning  timber  are  removed,  a  few  sloughs  closed,  to  con- 
fine the  water  at  its  lowest  stage  to  a  single  channel,  and  the  channel  at 
the  three  shoals  widened,  it  would  be  all  the  improvement  which  could 
in  anyway  be  considered  Justifiable. 

The  removal  of  the  snags  and  leaning  timber  will  be  somewhat  ex- 
pensive, as  they  must  be  removed  to  pointjs  where  they  will  not  be  taken 
back  into  the  channel  during  high  water.  The  use  of  a  boat  with  pro- 
pelling ])ower  is  essential  for  the  purjmse,  and  Mr.  Blaisdell's  estimate 
of  tUOtolil  for  the  work,  after  a  boat  shall  bave  Iteeu  provided,  is  as  low 
as  it  is  safe  to  make.  A  small  steamer,  sucb  as  would  be  required,  will 
'  i-x>st  lit  least  $20,000,  making  the  total  estimate  tor  the  proposed  improve- 
ment $110,561. 

In  considering  the  wants  of  the  countrj'  in  connection  with  this  im- 
provement it  should  not  be  forgotten  that  the  Cairo  and  Fulton  ltailro8<l, 
now  under  construction,  touches  Black  Kiver  at  Poplar  Bluff,  crosses  it 
twelve  miles  below  the  State  line  of  Arkansas,  and  White  Uiver  three 
miles  below  the  junction,  throughout  this  entire  distance  running  paral- 
lel to  the  river  at  a  distance  from  it  of  from  sis  to  lourteen  miles. 
Very  respectfully,  your  obedient  servant, 

W.  F.  BAVNOLDS, 
LieutejmatColoiwJ,  Corps  of  Engineers. 

Brigadier-General  A.  A.  Humphreys, 

Chief  of  Engineers,  V.  S.  A.,Wa»hingioii,  I).  C. 


(lENtKAl,:  I  buvu  ttie  honor  to  aiiUmit  the  following  lejKirt  on  the  roct'nl  exnmiiia- 
tiou  of  Blttclc  Rivur  fcum  Poplnr  Blaff.  Miwouri.  to  Pocahuutoa,  ArkunMui,  to  wbicli 
dnty  I  woM  asnigiied  by  iinlers  fniro  this  otiii'e  il&teil  Novoitiber  13,  1871. 

BlAok  Kivor  rises  in  tho  western   — '  -'  '--     -  '  "     '    —      -  " 

County,  iu  Sontheaati^rn  Mixnonri,  a.i 
that  Stale,  paiaUel  to  the  Sninl  Km 
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funrlMD  miles,  traversing  the  counties  of  Ruyuolitn,  Wayuc.  auil  Biitlcr,  wlicu  it  Htrikri 
tliB  Ariransas  line  and  diveiges  towanl  tbu  aoiithireHt,  tunchin);  tlie  eilgu  of  GreciiL-, 
flowing  throujch  Bandoliih  nnd  Lawrence,  formtDg  tlio  bonuilary-liiio  lirtwuon  Inde- 
peodenee  uid  Jackson  Counties,  audeuiptitss  iato  thoWbitu  Rii-erotie-bnlf  mileaboru 
the  city  of  Jacksonport. 

Fcom  iU  TOurce  to  Poiilar  BlafF  tbe  river  flowo  tlirougb  tbe  niountalDoafi  country  of 
tlie  Ozarli;  Kang»i  and  tlivir  ttpurs,  and  tben  li-aveH  tbe  inuuntaiiis  anil  seeks  Ilie  low- 
lands, tfaronfcb  nbicb  it  continues  to  fiow,  nilLoiit  any  clovatiou  on  its  banks  liigLer 
tban  25  feet  above  low  water,  until  it  again  strikes  tbe  bills  at  Pocahontas. 

Between  tbe  limits  of  tbis  eiLaiiii nation  tbe  priuei|>u1  tributaries  are  Cane  Creek, 
riuient  River,  and  b'onrcbo  Dnmas,  iu  Arkausas,  and  n  lar^  niimlji'r  of  sloofcbs  in 
Misconri,  nhicb  di-ain  tlio  country  betnew  tbis  streaiu  and  tbe  Saint  Francis  Rivvr, 
une  of  which  connects  the  two  rivers,  and  in  which  the  current  has  either  ati  easterly 
or  westerly  direction,  aceonling  to  the  water-level  i[i  the  two  streaiiis. 

The  total  drainage  urea  of  tlie  Blatk  River  and  its  triliiitarics  niiiy  be  estimated  at 
-.000  sqnare  miles. 

The  nver  trennently  dividcH  itself  into  brftnches;  hence  we  have  Dan's  River,  Little 
River,  and  Catharine  SInnKh.  AKain,  slonifbs  fork  into  tbe  swamps,  which  in  the  dry 
WMOQ  much  iliminisb  tbu  iinantity  of  watur  in  the  river. 

Throngliout  its  whole  length  the  river  )inntnes  a  very  wi[iilin){  course.  Tbe  bottom- 
lands are  low,  varying  Ironi  18  feet  at  Poplar  Blatf  to  ^  feet  in  places  at  Dan's  River, 
and  Irom  18  to  20  feet  at  Pucabontas  aiiove  low  water,  wbilu  tlie  diffxrancc  of  level 
iKtveen  extremes  of  water  varies  from  ltj.5  I'ei^t  at  I'uplar  BlulT  to.^  feet  at  Dan's  If  iver 
and  26.25  feet  at  I'ocalHinlas. 

The  river-bed  is  generally  sand,  or  in  iti  lower  part  sand  and  ulay,  sometimes  min- 
gled with  inuBcle-shelta  »u<l  tine  fcrat  el. 

There  are  54  shoals  in  the  river,  bnviii};  a  iiaiidy  Imttom,  generally  occnrring  in 
bends,  and  which  have  mnch  increased  in  size  from  tbe  qnautily  of  euags  and  drill- 
wood  acenmulated  iu  such  places. 

Theae  sboals  cover  an  aggregate  li-ngth  of  3.~  miles,  hnt  thn  averajni  depth  of  water 
npon  them  in  the  low-water  season  is  never  less  than  2  feet.  In  addiuun  to  these  there 
ire  three  shoals  called  Code's,  Fish-Trap,  and  Rocky,  which  have  a  rock  Imttom  of  a 
fenaginons  sandstone  conglomerate,  friable  in  its  nature,  anil  extending  over  the 
whole  width  of  the  river.  The  depth  on  these  shoals  averages  2  feet  in  the  channel, 
and  theii  imgcegate  length  is  SS>  mile.  The  be);inning  and  termination  of  tbuse  shoals 
ate  very  abrupt,  and  tbe  formation  is  a  pecniiar  one.  Borings  for  wclln  in  the  imnie- 
<liate  vicinity  of  the  slioalH  failed  to  eucountor  simitar  rock,  but  at  a  depth  of  W  or  M 
feet  a  bed  of^limestoue  w.ia  atnick. 

The  general  depth  of  the  river  in  its  upper  part  Ja  not  grent.  and  the  cliannel  is  often 
very  narrow.  The  general  width  between  t)aiiks  is  1!10  feet,  but  iu  some  of  the  "  cut- 
alTs"the  liver  has  mode,  nnd  in  the  jHirtiou  of  tlio  main  river  adjoining  Davis  and 
Little  Rivers,  tbe  width  varies  5U  to  W  li^t ;  below  the  mouth  uf  tbe  Current  Kiver  the 
river  is  325  feet  wide. 

The  current  of  Block  River  at  Poplar  Rtnff,  nt  tow  wnt«r,  when  the  examination  was 
condnoted,  bnd  b  velocity  of  siic-sevonths  mile  per  bonr:  in  no  place  did  tbe  current 
exceed  a  velocity  of  14  miles  per  hour,  CKCcpt  ou  the  tbri'e  rocky  slioals  mentioucd 

I  eatiDiate  the  distance  between  Poplar  Bluff  nnd  Porabontus  at  IGl  niilw,  aud  place 
the  fall  in  tbe  water-sorface  between  those  limits  at  :tti  feet. 

An  an  afipondix  to  this  report  a  list  of  tbe  shoals  is  given,  their  length,  widlli,  and 
<lepth  of  low-water  channel. 

■  KAK.tCTKR   Of  THE  All-TAUKNT  corXTUV. 

Leaving  the  last  spur  of  the  Oiiark  Mouutjiins.  on  which  Poplar  Bluff  is  Ptilnalcil,  wo 
enter  M  once  a  3wan4)y  country,  which  is  anunslly  overHoweii  to  a  depth  varying  tVom 
6  incbee  to  6  feet. 

On  tbe  right  bank  of  the  river  there  is  a  second  bottom,  which  is  very  fertile,  and  is 
extensively  cnltivated.  On  the  left  bank  there  are  few  elevations  above  overlJow, 
nntU  Oitlis's  Btoff  is  reached,  forty  miles  below  Poplar  Bluff,  which  is  about  24  feet 
above  low  water,  and  of  considerable  extent;  tbe  bonks  from  this  ]ioint  down  average 
higher  tban  above,  and  exhibit  more  clay  in  their  composition. 

The  upper  hair  of  Butler  County,  Missouri,  is  not  so  well  adapted  for  the  oiittivaliou 
of  cotton  as  the  lower  half.  The  lauds  bordering  the  river  in  Arkansas  are  eminentiy 
adapted  for  the  production  of  cotton,  and  this  is  the  rhief  farming  product.  The 
ffiDDtry  adjacent  to  the  river  nlionnds  in  everv  kind  of  timber  except  pine  and  cedar. 
but  both  of  these  varieties  are  found  in  the  bills  north  nnd  west  of  Poplar  BluH'.  Tbe 
lumber  iuterest  is  a  large  one ;  poplar  and  cypress  aro  aonnoUy  rafted  in  considerable 
quantities.  Poplar  is  not  found  below  the  Arkansas  line.  The  wbile-<iak  timber, 
•■■pMially,  is  worthy  of  mention  ;  partii*  ore  nt  present  cngi^jml  iu  getting  out  largo 
'tnantities  of  it  at  the  head  of  Dan's  Kiver  for  Bhip-liiiilding  pnrpoiies.  . 

,.,.ylc 
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In  ArkaiinnH  tbe  tract  of  land  lyiii^  betwecu  the  Block  t,aA  Current  Bivcrx  is  callnl 
fhe  "  (Jhorukoo  Bay  oonutrj-,''  and  I8  probably  tile  most  fertile  and  tbickly-Mttlvd 
fanning  country  on  the  river.  On  tbe  first  ti-.rrace  of  this  portion  of  tbe  valley  an  ri- 
rollent  quality  of  blsck  walunt  ia  fonnd,  and  large  quantities  ul  it  arc  under  prepant- 
linn  for  BbiriTuent  to  New  York  and  Boston. 

Between  Poplar  Itlnlf  and  the  mniitb  of  the  rirer  there  am  ten  flteam  saw-millti. 

A  very  (rnoil  quality  of  Iron  ore  (brown  hematite)  is  found  iu  tliu  unrtb  nud  ni'Kt 
pni'ts  of  lit]  tier  uouuly,  luit  no  niiocs  htive  get  been  opened. 

I'tijibir  Kluft',  tbi-  i-oniity-wat  of  Bntlcr  county,  Min(H)ari.  i«  sitiiatcil  on  the  right 
bank  of  tbe  river,  on  nn  elevation  <iU  feet  aftove  low  wat«r.  In  1^0  it  had  a  popnlNtiuu 
■if  400,  but  since  that  time  it  lias  iucreaised  to  about  800,  whilu  tbe  valuation  uf  its  real 
(Htate  haH  boen  enhancejl  over  t!00  i>er  cent.  The  extension  of  tbe  llhit  Knob  branch  of 
the  Iron  Mountain  Railroad  intersects  the  Cairo  and  Fulton  Kailroiid  on«  and  thnv' 
i|itartcra  miles  above  the  t^iwn,  and  tbe  iiitt«r  road  runs  directly  through  It.  It  Is  ex- 
pected that  citrs  will  be  running  to  Poplar  Bliifl'  in  July  netct-. 

Tbe  grading  of  the  Cairo  and  Fulton  liailroad  is  being  rapidly  pushed  iu  the  State  of 
Arkausas  toward  and  fioui  Little  Uoek ;  tbe  road  crosses  Black  Itivcr  about  ten  miles  bi-- 
low  the  State  line  on  tbe  eastern  edge  of  township  20,  range  4  east  of  the  lifth  princigial 
meridian,  and  then,  conlining  itself  to  tbe  left  hnnk,  runs  parallel  to  tbe  river  at  a  dis- 
tance from  it  of  from  six  to  iuurtoen  miles,  crosses  tbe  Whit-e  River  at  Elizabeth,  three 
miles  below  Jiicksonpoit,  thence  runs  by  wny  of  Little  Rock  t»  Fulton,  Arkansas,  on 
tbe  Bed  Biver,  and  cuiiuecta  uith  tbe  South  Pocj&c  road  at  some  point  in  Tex»&. 

Ttie  Cnpn  GlrardeAO  and  State  Lino  Railroad  is  at  present  nnder  coustractioo,  and  it 
jnuded  within  ninettvn  milps  of  Poplar  Blnff,  where  it  will  intersect  the  trunk  line. 
....  ..........    .....  ■   ^  T  ....    ...■,...    .  r.    _  .        .  .   :„■..._     .^  jji^  Hame  line. 

.  .  n  of  South- 

u  Missouri.  Ae  fur  oa  railroad  facilities  are  cuuccmed,  there  are  but  few  inland 
Mwns  which  will  Hurpaas  it.  It  at  pnwent  contnins  eight  stores,  which  do  a  Unsinrsi 
of  $lSiO,000  in  general  inorcbftiidiM<.  Goods  heretofore  were  bsiiled  in  wagons  to  thr 
town  from  Pilot  Kuob,  on  tbe  Iron  Monntaiu  Railroad,  or  from  Cape  Oirardeau,  oo  ths 
Mississippi  River. 

Pocahontas,  the  connty-seal  of  Randolph  Comity,  Arkansas,  i»  situated  on  a  hliifT, 
120  feet  above  low-water  mark,  on  tbe  right  hank  of  the  river.  Tlie  town  is  the  sliip- 
ping  point  for  a  large  section  of  country,  exiendine  up  Black  and  Current  Rivers,  and 
II  regular  line  of  boats  is  kept  up  to  the  town  for  tlie  entire  year.  It  contains  a  popn- 
lation  of  about  800,  and  sells  1350,000  worth  of  merchandise  yearly  ;  2,!i00  bales  ofcul- 
lon  and  about  5,000  dressed  hogs  were  two  items  in  bcr shipments  last  year;  l,(KX)baleg 
of  this  cotton  were  mised  in  tbe  country  adjacent  to  Black  anil  Current  Rivers. 

Ten  thousand  bales  of  cotton  is  n  low  estimate  for  the  entire  onautity  shipnnl  in 
tbe  llbtck  River  Valley. 

I'liKVIOCe   11II1I0VEMESTS. 

Itiitlor  County,  Missouri,  some  time  befure  the  late  rebellion,  liad  donat<Ml  to  lier  by 
(bu  State  a  large  quantity  of  siv amp-lauds  for   iuternal  improvement  porpown.    ' 
.......  ■,  of  Bit  ■   "■ 


isaa,  13,000  acre*  of  thin  land  mere  appropriated  for  the  improvement  of  Black  Biver 
by  the  county  court,  and  the  work  let  to  contractors.  Some  little  work  was  done  in 
ciittinff  trece  and  removing'  drift-piles  for  a  disianco  of  twelve  miles  below  Poplar 
Bluff,  but  the  improvement  was  poorly  exeouled  tiir  want  of  suitable  auperinteuii- 
enco.  In  IcMiT  another  appropriation  wns  made  of  3.'i,000  acres  of  the  swainp-laDds  fur 
the  same  purpose-,  113,000  acres  were  patented  to  tbe  contractor  to  provide  bis  outfit, 
who  cbarter«4t  the  steamer  Nitronin,  (136  feet  in  length,  S4  feet  beam,  and  20  inchss 
depth  of  flotation,)  which  succeeded  in  reaching  Poplar  Bluff,  from  which  place  tbv 
iuiprovcraent  was  to  commence.  On  account  of  some  legal  complications  in  which  the 
contractor  became  involved,  no  work  was  done,  and  bis  contract  abandoned. 

On  the  romainiug  20,  OOO  acres  the  county  has  made  a  contract  with  two  of  it«  citi- 
zens to  rnn  a  steamer  to  Poplar  BluQ  four  times  a  year  for  five  successive  years,  with- 
ont  requiring  any  improvement  to  be  made.  Tbe  contractors  have  built  a  boat  at  Pop- 
lar BliiO' (72  feet  in  length,  20  feet  beam,  and  drawing  Itj  inches)  fur  the  work.  Nu  iui- 
jiroveraent  to  tbe  river  can  result  from  this  contract. 

The  Missouri  legislature  of  1870  made  an  appropriation  of  115,000  for  the  improve- 
ment of  Black  River  in  Missonri,  contingent,  however,  nn  the  condition  that  "a  pro- 
vision be  mode  for  similar  improvement  iu  Arkansas."  Butler  Connt.v  bos  donated  thf 
remainder  of  her  swamp-lands  to  railroads,  and  Arkansas  hao  failed  to  make  a  provisiun 
whereby  the  $15,000  oould  be  made  available. 

D   KAVICATIOTf — IMPROVKMKN'rH   AND  C 


D  snags  and  overhanging  trees.    Fro 
intanee  of  sixty-eight  miles,  there  wn 
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eonoUd  ;2,97T  anaca  and  4,618  overhang ng  trees.  Betwi 
tioa, ■  distance  of  one  hundred  and  aixtj-eigbc  niiluH, ' 
•nnben  lojra,  and  10,122  overhanging  treeii. 

The  riTBT  U  ao  narrow  tbat  trees,  in  falling  into  it  from  its  bauks,  rcncli  entirely 
acnua  Ibe  itreoiu,  and  are  in  the  wont  position  for  runjov»1. 

Ido  not  recommend  th»t  nny  improviMUOats  be  mado  on  the  bUobU,  other  than 
rpntovjDK  Huat^  except  on  the  three  ahoals  inentinueil  as  havinj;  rock  bottom,  wlierii 
tlie  channel  might  be  advantajceoUHly  widened  and  the  depth  increased. 

Ai  before  eta ttf<l,  there  are  nianysloiighBaml  cut-oS'H,  which,  us  the; draw  largo  qnan- 
titiea  of  wator  from  the  main  river,  should  be  closed  np  by  dams.  Commenciug  with 
>  Hloogh  aliove  Poplar  Blnfi',  thefe  are  14  places  where  dauis  should  be  buitt,  involving 
ID  as^gate  length  of  1,200  fuet.  Low  stoae  and  brunh  dams  wonld  be  well  adnpted 
for  tMB  pnrpose,  bat  as  stone  can  only  be  procured  at  great  eipensc,  "  Knug-dams,'' 
held  in  place  by  piles,  will  have  to  be  resorted  to. 

These  dams  should  not  be  built  much  above  uanol  low-water  mark,  in  enter  that 
(be  water  during  freshets  may  How  over  them  into  the  sloughs.  Bud  thiu  prevent  the 
excMsive  overflow  which  would  ensue  should  the  water  be  confined  to  the  main  banks 
of  the  river. 

There  are  five  drift-piles  in  the  river  above  the  Arkansas  Sta(«  line,  more  or  less 
obstructing  navigation,  and  upon  which  some  work  should  be  done  ;  also  a  wreck  of 
aa  old  stave-boat,  which  should  be  removed. 

In  operating  for  improveinent  npon  streams  the  size  of  Black  River,  it  being  abont 
three  hundretV  miles  from  Poplar  Itlutf  to  its  mouth,  and  its  general  width  very  narrow, 
it  is  of  almost  an  absolute  necessity  to  use  a  boat  having  some  propelling  power  of  its 
own,  in  order  to  place  the  snogs  pulled  out  of  the  way  of  pagsing  nteambouta.  Whou 
rach  a  boat  shall  have  been  fnmishud,  I  present  the  fultowiug  estimate  fur  Improviug 
Black Biver  from  Poplar  IlluA'  toPocahontaa: 
riitling7,411snagBaiidsnnkenlog8,  20  moDths' work,  at  (3,000  per  month..      (60,000 

Cutting  10,122  trees,  at  50  centa  per  tree 5,061 

Work  on  5  drift-piles,  and  wreck  of  stave-boat 3,0011 

Pile-driver,  delivered,  (hand  or  animal  power) t,5(XI 

1,300  linear  feet  snag-dams,  at  IS  per  foot 6,000 

Work  on  rock  shoals 5,000 

60,561 
Add  for  engineering  and  snperiutendence .....         10,  000 

Total 'estimate 90,561 

I  am,  general,  very  respectfully,  your  obedient  servant, 

A.  H.  BLAISDELL, 

C'ivil  Enginter. 
<letierBl  W.  F.  Baynoi.ub, 

Liratmrnf-Cofonil,  Corpt  ^  Engbteer*,  U.  S.  J. 
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Knuixeku  Opfice,  United  Statks  Army, 

i!)'aint  Louis,  Missouri,  March  28, 13T2. 
Ge:41':i£AL  :  1  have  the  honor  to  forward  herewith  the  report  of  A,  H. 
lElaisdell,  civil  engineer,  of  a  reconnaissance  of  Bayou  Bartholomew, 
frjm  its  month  to  the  State  line  of  Arkansas,  macte  nnder  mj  direction . 
The  estimated  length  of  the  portion  of  the  stream  examined  is  ninety- 
six  miles,  nnd  boats  of  large  capacity  have  navigated  this  portion  of  the 
river,  and  small  boat«  bare  been  up  stream  one  handred  and  tbirty 
miles  farther.  The  river  is  an  important  and  almost  the  only  means  of 
communication  with  qnite  a  large  district  of  cotton-growing  country. 

The  proposed  improvement  of  the  Ouachita,  if  made,  will  have  an 
important  bearing  on  the  navigation  of  Bayon  Bartholomew,  as  the 
vater  at  its  mouth  would  be  raised  some  10  or  12  feet,  which  would  give 
bflck-water  for  a  distance  of  some  forty  miles. 

The  obatractions  to  navigation  are  similar  to  those  in  almost  nil  the 
western  tributaries  of  the  Mississippi.  The  method  of  improvement 
propoaeii  by  Mr.  Blaisdell  is  the  same  as  was  adopted  on  the  Upper 
Ouachita  and  Little  Missouri  last  season,  and  which  has  been  recom- 
mended on  almost  all  the  streams  examined,  namely,  to  remove  the 
snags  and  leaning  timber.  This  is  essential  even  if  more  extensive  iui- 
piovemente  should  be  made  hereafter. 

The  estimate  presented  of  (34,716  for  doing  the  work  is  not  above 
what  it  will  actually  cost. 

Very  respectfully,  vour  obedient  servant, 

W.  F.  KATNOLDS, 
lAeutmant  CoJoTteJ,  Vvrp*  of  Ungincers. 
Brigadier  General  A.  A.  IIumi'HBBTS, 

Chief  of  Eaginecrn  U.  S.  A.,  Wanhinfftoit,  D.  V. 


Saint  Loiti»,  Miitoari,  March  19,  lH7:i. 


(jKMr.Hii, :  {  Hulituit  tb<>  ri>lli>win(c  report  on  tlio  recent  esamiuatiou  of  the  Bajon 
Sanholomen,  in  the  State  of  LoiiiHiana: 

The  bayoa  takM  ita  rise  in  the  State  of  Arkansas,  within  Hve  miles  of  Pine  Bluff,  on 
the  ArkMMas  Biver,  and  folloning  on  exceediugiy  tortaoas  connie  flows,  at  ftrst, 
panllel  to  the  ArkanRas  Bitot  nt  an  average  di»t»noe  fhim  it  of  eighteen  niioa ;  then 
pnallel  to  tbe  Hiaaisoippi  at  distances  varying  trom  fifteen  to  tweuty-five  miles;  and 
aUn  itrikiDfc  the  Lonuiana  line  it  diverges  sonthwest  and  empties  into  the  Onaohita 
Uver  at  Ouachita  City,  in  section  lH,  township  20  north,  range  4  east. 

Id  ArkansM  it  flow*  through  tho  oonnties  ofJelferson,  Drew,  Desha,  and  Asliloy,  anil 
ID  fwir  of  its  sharper  bendii  it  touches  the  westerly  edge  of  Chiuot  County ;  in 
Umisiana  it  traTetses  the  parisli  of  Morehoase. 
Fmai  Ihr  Ijonisiann  line  t*>  its  nioutli  the  principal  tributaries  of  the  Bnyon  Battbolo- 
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mew  ore  Overflow  nnd  ChemiiiBbiint  Creeks,  both  of  wlitch  ri»e  in  Arkansa*  and  eaut 
the  bayou  od  thu  right:  oa  tho  left  tbi^  tribiitorii'H  ore  miioll  biiynua  which  drain  tbi> 
neiehbonDg  swHnipH,  tlie  pciucipal  of  wliiuh  ure  Uuyous  Bwuf,  de  Glaise,  Bonidce,  de 
Uailion,  nuu  Bonne  Idee. 

The  total  draiaa};e  area  of  tbe  Buyon  Bartholomew  and  its  trlbutariex  is  aboat  l.i^» 
square  miles. 

Following  the  mennilering  of  the  stream  the  ilistnnce  from  tbe  mniitb  of  the  bnynii 
to  the  StAte  lino  is  abont  uiiioty-Bix:  luileB,  while  in  a  ilireut  line  it  is  :t3.7  miles. 

The  bayou  is  very  narrow,  not  aveiuifin^  over  ViO  feet  botwi.<«n  banks;  in  many 
places  it  is  consiOcrnbly  less. 

In  low-water  season  there  ore  many  places  between  the  State  line  and  Point  Plcnstiiit. 
a  distance  of  abont  aixty-t wo  miles,  where  thu  water  vaiies  tVoni  2  feet  to  10  inches  in 
depth,  and  where  tho  channel  is  not  over  W  feet  in  width.  Ih'Cween  tli»to  Untile  the 
bottom  of  tbe  bayou  in  ijuite  level,  although  there  are  a  few  deep  pools.  Between 
I'oint  Pleasant  and  the  luoutb  of  the  baj'ou  lliere  are  6  fords  and  shallow  places,  some 
of  wliicb  are  nearly  half  a  mile  loiii^,  on  which  the  water  s  at>oiit  3.1>  deep  in  the  dry 
sensou,  but  the  agijrDgntn  length  of  these  shoals  is  less  than  that  of  the  sbnnls  aboTc. 

Tbe  l>eil  of  tbe  stream  is  generally  Hand  mixed  with  cluy,  but  on  some  uf  the  shallow 
places  it  is  fine  uravel  and  sand. 

The  stage  of  tuo  water  in  thu  lower  p:irt  of  the  bayou  ia  c-ontrr)11ed  by  that  in  the 
Ouachita  Itiver;  baek-water  from  the  latter  stream  has  reuiihed  Point  Pleasaut,  adis- 
tunce  of  thirty-fonr  milps. 

During  the  progrem  of  tbe  r 
and  tbe  velocity  of  the  cnrrci 
threc'fourths  miles  per  hour. 

In  m43  navigation  commrnrecl  on  the  Bayon  Bnrthntnmew  to  a  consiilcrable  extent, 
l.argo  Hteamem,  baving  a  carrying  capscitr  of  S,0O0  bali>H  of  cotton,  have  rtmched  the 
l^tnte  lino,  and  smaller  steamers  asi^end  tbe  stream  to  a  shipping  point  in  Arkansas, 
called  Caster's  Lauding,  about  one  bumlred  and  thirty  miles  above  tlie  line  by  water 
anil  forty-six  by  land. 

Between  the  Ilaynu  Bartholomew  and  the  Mliwinflippi  River  are  Bn-uf  River  HodBayon 
Tensas,  with  its  tfibntory,  Bayou  Macon.  Bayou  Tenaas  beads  in  Lake  Proviilence,  and 
the  other  streams  rise  iu  Arkansas,  above  Gaines-'s  Laniling. 

I  extract  the  tulloniug  from  tlie  report  (page  41)  of  the  Delta  survey  in  relalioo  to 
these  bayous ; 

"The  gradnal  extensicm  of  the  levee  system  npon  tho  banks  nf  IJie  Mississippi  has 
deprived  this  net-work  nf  bayous  of  their  chief  supply  of  water,  and  they  uow  never 
rise.to  the  level  of  their  banks  except  on  the  occurrence  of  many  largo  crevasses  in 
the  UiHsissippi  levees.  Formerly  this  whole  rogiou  was  deeply  innndated  in  floods.  Li 
IfiiS,  when  the  greatest  innndation  of  which  there  is  even  a  tradition  occnrred,  the 
average  depth  of  water  nci'OBs  the  swamp,  on  the  Louisiana  boundary  line,  was  7.1  feel.'* 

In  IH.'iO,  another  year  memorable  for  its  floods,  there  was  a  depth  of  water  over  the 
same  line  of  3  feet.  I'be  Delta  report  gives  tbe  protile  of  a  surveyed  line  of  a  proposed 
railroad  from  Lake  I'rovidence  to  Fulton,  which  crosses  the  Bayou  de  Siard,  a  stnall 
bayou  which  connects  the  Bayou  Bartholomew,  near  its  ninuth,  with  the  Onachit* 
River ;  this  profile  gives  tbe  elevation  of  high  wat«r  in  the  Mississippi  at  Lake  Provi- 
dence at  llil  feet  abovo  the  level  of  the  Gulf;  and  nf  the  banks  of  Bayon  Bonne  Idee 
1H.&  feet,  of  Bayou  Bii>uf  25  feet,  of  Bayou  de  Siard  24.5  feet,  and  of  Ouachita  River^ 
feet  below  the  level  of  bigli  water. 

During  the  late  rebellion  the  levees  at  Lake  Providence  were  cut,  as  a  military 
measnrc,  and  they  have  not  yet  been  repaire<l,  so  that  it  is  probable  that  daring  the 
prevalence  of  continued  Hoods  in  tbe  Mississippi  some  of  ita  water  tinds  its  way  to  the 
Ouachita  River  through  Bayou  Bartholomew. 

I  estimate  the  fall  in  water-anrface  between  tho  line  and  tho  month  of  thi>  Imyoo  at 
23  fci't.    1'hc  usual  height  between  extremes  of  water  is  23  fei't. 

CIl.kllUTRK   «>■   -lafACKNT  COUNTnV. 

In  the  valley  of  the  ilayon  Bnrtholorotw  neHnd  twovcry  distinct  classes  of  soils ;  tb>' 
first  is  tbe  sand  of  the  nplauds,  which  ia  not  proiluctivo  enough  for  farming  pQrposuK. 
but  on  which  a  fair  qnality  of  piuu  timber  is  found,  and,  second,  the  low  bottom-lands, 
which  are  distinguished  for  tboir  being  so  well  adapted  for  the  production  of  cotton. 

The  tillable  lauds  consist  only  of  a  narrow  strip  on  each  side  of  tbe  bayou  ;  beyond 
It  are  the  low  swamjis,  which  are  drained  by  tbe  tributary  bayous.  The  overflowed 
landa  are  largely  in  excess  of  tho  cultivated  portion. 

The  bottoms  are  very  productive,  and  niiiy  be  relied  on  for  prodneiog.  with  a  moil' 
crate  amount  of  cultivation,  one  bale  of  cotton  per  acre;  cotton  is  the  chief,  and.  iu- 
d<KMl,  sometimes,  the  only  product  raised. 

On  the  left  bonk  of  the  bayon,  for  a  distance  of  about  twenty  miles  from  the  State 
line,  is  a  range  of  low,  broken  hills  bearing  a  growth  of  birch,  sassafras,  pecan,  the 
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different  varieties  of  oak,  dim,  kdiI  somo  piao ;  on  tlie  bottoms  aro  found  gum,  willow, 
sycaniorp,  cyptesa,  p&W'pnw,  and  utlier  groirth  iodigenoiis  to  that  moist,  tropiool 
climate. 

Tlia  bigbest  banks  of  the  bottoms  are  from  28  to  36  feet  above  lon-wator  level,  bnt 
one  buk,  at  least,  has  two  U'rraces,  tlie  luwec  of  which  is  about  10  feet  above  tbo  samo 

1^  parish  of  Morehouse  contnins,  according  to  llio  loat  ceusas,  a  populatloD  of  9,413 

The  tovus  and  settlements  alone  the  banyan  are  as  follons :  Line,  a  hamlet  on  the 
boanilaiylinebotiTBen  Arkansas  and  LnniNiana,  is  ashippinj;  point  of  some  importance; 
it  hu  a  store  from  which  is  sold  about  (3{),0UI)  trorth  of  iiiercbandisB  antmally. 

Lina  Grove  coDlains  a  store  and  five  hunscs  ;  about  f30,000  north  of  goods  is  irold 
Iiere  sunually. 

Point  Pleasant  is  the  sbippinc  point  for  Bastrop  and  surroundinf;  country. 

B)iatn>p,  the  parish  seat  of  Morebouse,  is  nituated  on  high  sand.v  soil,  nimut  two  aud 
one-Lalf  miles  I'ost  of  the  hsjon,  and  coutuius  about  ^0  iuhsbitauts;  it  does  a  busi- 
ness in  general  merchaiidisn  of  ^  150,000. 

Betirwa  Bastrop  and  the  bnyon  ore  the  B.istrop  Hills,  the  elevntion  of  which,  as 
given  in  the  Delia  report,  is  40  fuet  aliove  high-wnter  level  at  Lake  Providence. 

'^e  following  is  hq  estimate  of  colton  raised  in  and  shipped  from  the  adjacent 
cODQtTy : 

Bslu. 

Line 3,000 

Linn  Grove 8,000 

Fuint  Pleasant  and  Bastrop 3,000 

Sterlincton  and  Morebonse  Point,  at  month  of  bayou 1,000 

Poplar  Bluff,  Arkansas 1,500 

Ptantations  on  bayou,  abont - . 1,000 

Hanled  to  Mississippi  Klver,  about 600 

Total 12,000 

PBBVIOUS   IMl'ROVKMESTS. 

Some  twenty  yearn  ago  good  work  waa  done  on  the  Baj'ou  Bartholomew  by  the 
"State  bonds"  of  Loaisiana  Id  cutting  trees  and  removiug  snags,  bnt  it  was  not  fol- 

InIS70  tliB  legislature  of  LoDisiana  mnde  alar;;e  appropriation  for  the  improvement 
of  Bayon  Bartholomew,  and  sonie  work  was  done  in  cnttjug  overhanging  trees  between 
its  month  and  a  few  miles  aliove  Point  Pleasant.  Tbe  rontraclor,  after  expending; 
abont  $1,000,  was  informed  that  the  appropriation  waannconstitntioDul,  aait  waamade 
when  the  Slal«  debt  exceeded  $25,000,000,  which  is  the  limit  Sied  by  law. 

This  last  work  was  poorly  executed  ;  large  trees  were  allowed  to  fall  into  tlie  bayon,. 
sod  not  cut  up  into  such  lougths  as  woatd  allow  them  to  Uoat  off. 

oBSTRucnoss  TO  N*.viGATios — i)iproveme:(t  \sd  estimates. 

During  high  water  the  obstmctinns  to  navigation  arc  principally  snags,  sawf  en,  and' 
overliangiDe  trees.  I  connted  1,296  sna^s  and  sawyers,  and  L878  overhanging  trees 
wbich  iiup^e  navigation,  but  as  the  exammation  wasconduotedduriDgbigh  water,  tbtf 
Ibmer  Darol>er  aliould  be  oonsiderabty  increased.  Tbere  are  several  islands  in  the 
bayoQ  covered  with  small  growth ;  this  should  be  cut  and  lemovcd  for  bigh-walef 
navigation. 

Kavigatioft  in  the  bajon  generally  opens  between  December  30  and  January  3T,  nnd 
aa  DO  absolnte  dependence  can  be  placed  upon  tbe  waier  remaining  high,  planters  ore 
often  compelled  to  ship  their  cotton  and  thus  lose  all  the  advantage  of  prospective  rise 
in  tbe  market. 

The  steamboat  pilots  I  talked  with,  as  well  as  the  people  along  the  banks,  seemed  to 
thiuk  it  feasible  l<i  make  xlock-water  unvigatiou  in  the  Bayou  Bartholomew;  of  this 
I  cannot  speak  dennitety,  as  it  would  re(|uire  an  accurate  survey  and  a  more  thorough 
eiamiuatiou  than  I  was  nlik-  to  give  with  the  means  at  my  disposal.  The  timber  on 
the  banks  is  mostly  of  tbat  variety  which  sinks  when  green,  ami  eonsequonlly  it  will 
havetu  lie  fulled  on  the  banks  during  low  water  and  alluweil  to  seusou,  and  if  proper 
care  ii  taken  in  cutting  it  into  smairienglhs,  high  water  will  carry  itotf. 

All  Ihat  I  can  propose  for  improving  the  stream,  as  the  results  of  my  carsory  exam- 
ination, is  to  renmve  tlie  snags  and  cut  tbo  leaning  timber.  Probably  the  uiost 
thorongb  manner  of  conducting  this  rmpmvement  would  be  to  have  n  boat  constructed 
to  carry  camp  outfit  and  a  Itnnd-cranc,  which,  in  connectiun  with  animal  power,  could 
remove  the  snags  to  the  banks,  where  tliey  could  b»  disposed  of.  Thu  boat  would  have 
to  be  maile  smaller  and  of  lighter  drangbt  than  those  used  on  the  Ouachita  lost  sesson. 
25e 
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I  present  the  Atlloning  estimate  for  the  inpTOTement  of  the  atreftm  in  Louisiana  hj 
tbis  method: 

RXPENHES  FOR  0KB  MONTH. 

SupervisioB  eogineeT ..... $300 

One  mate  au<l  one  foremnu 250 

Two  cooks 150 

Fifteen  laborers,  at  $60  pormontb 900 

Snlisistonce  for  90  moD,  at  $1  per  day 600 

Forage  for  4  animals,  at  Jl 120 


Building  fiat-boat tBOO 

Tools  aud  rigging 1,000 

Repairs  of  same 500 

Four  oxen BOO 

Removal  of  a.OOOiinagB  and  cutting  1,878  trees,  12  months' nork 36,640 

Add  one  month  for  pafisage  doirn  stream 2,  SSIO 

31,660 
Add  10  per  cent,  fur  contingencies 3,156 

Total 34,716 

Good  labor  (colored)  can  be  procared  on  the  Bayou  Bartholomew  at  tbe  price  named 
in  the  estiuiate,  but  probably  it  ivould  be  at  a  ftacrjftce  tu  the  planters  of  the  viciaity ; 
it  is  best,  therefore,  to  hire  acclirnated  laborers  in  some  other  near  locality. 

A  light-draught  snag-boat,  nith  a  moderate  Htage  of  water,  could  do  excelleut  service 
in  tbe  Bayou  Bartholomew,  and  would,  probably,  do  all  the  work  uecessary  for  navi- 
gation at  the  Htoge  of  water  boata  uBiially  ply  the  stream. 

At  Poplar  Bluff,  Arkansas,  situated  on  tbe  bayoti,  twelve  miles  (by  land)  above  the 
line,  there  is  a  good  saw-mill  in  operation,  where  lumber  can  be  procured  if  tbe  flrst- 
uamed  method  of  improvement  be  adopted. 

Very  respectfully,  your  obedient  servant, 

A.  H.  BLAI8DELU 
.  Ciril  Engineer. 

General  W.  F.  Rjitnoldm, 

C»rp»  of  Esf)\»etT4,  U.  S.  A. 

I  15- 
fourche  la  faive,  arkansas. 

Engikeeb  Office,  United  States  Abut, 

jSaint  Louis,  Missouri,  March  22, 1872. 

Obnebal:  I  have  the  honor  to  forward  herewith  a  report  by  Mr. 
Blaisdell,  civil  eDgineer,  of  an  ezamiuatioii  of  Fonrcbe  la  Faive,  in 
Arkanaafi,  made  under  my  direotioo. 

This  stream  aeema  to  be  little  more  than  a  mountain  torrent,  and  I 
agree  with  Mr.  Blaisdell  that  it  is  inexpedient,  for  tbe  present,  at  lemt, 
to  attempt  any  improvement  above  the  town  of  Perryville.  Between 
that  point  and  the  mouth  there  are  &ve  shoals;  at  one  of  them  the  width 
of  channel  is  40  feet  and  the  depth  2  feet;  at  another  the  width  is  30 
feet  and  the  depth  Ifoot;  at  the  other  three  the  width  of  the  channel  at 
low  water  is  only  7  or  8  feet,  and  tbe  depth  6  inches.  This  statement 
is  itself  enough  to  show  that  even  tbe  lower  section  of  tbe  Fonrche  la 
Faive  does  not  furnish  water  of  itself  to  justify  any  attsmpt  to  make  it 
navigable.  Tbe  back-water  from  tbe  Arkansas  can,  bowever,  be  relied 
upon,  whenever  that  stream  is  5  feet  above  its  lowest  stage,  and  it  is 
only  by  regarding  this  fact  that  the  Fourche  la  Faive  becomes  worthy 
of  any  consideration. 

The  fact  that  "  no  steamboat  of  larger  dimensions  than  42  feet  lo 
length  and  10  feet  beam  has  ever  navigated  the  stream"  goes  far  to  show 
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that  even  the  back-wnter  from  tbe  Arkansas  is  hnrdly  sufficient  to  caase 
the  Fonrcbe  lu  Faivc  to  be  fairly  classed  as  a  navigable  stream. 

The  estimates  of  Mr.  Blaisdell  of  125,890,  for  cutting  leaning  timber 
and  removing  snags  between  the  mouth  and  Perpyville,  seem  to  be 
fwrlj  made,  and  the  impi-ovement,  if  completed,  would  doubtless  be  of 
considerable  local  benefit  to  tbe  inbabitauts  of  tbe  couutry. 
Very  respectfully,  your  obedient  servant, 

W.  F.  EAYNOLDS, 
Lieutenant- Colonel,  Corps  of  Engineers. 
Brij^adier-GeneFal  A.  A.  Humphbeys, 

Chief  of  Engineer)!,  U.  8.  A.,  Waghinffton,  J).  C. 


Enoikk 


{R  Officr,  Ukitbd  Btatks  Army, 

&iiiil  LokU,  ^issoHri,  March  1, 1872. 
tbe  recent  examination  of  tbo  Fonrcbe 


GKir.K\h:  I  herewith  sulimit  my  report  o: 
la  F«iTe,in  the  Stute  orArkanHan. 

Tbe  river  rises  in  tbe  extreme  anntbem  part  of  Sebastian  County,  nitbin  a  few  miles 
of  the  Choctaw  reservation  of  Indian  Tenitory,  and,  following  a  very  wtndinfi  oouree, 
Sam  in  a  gencntl  direction  eligbtly  north  of  east,  traversing  the  counties  of  Seuutian, 
StBtt,  Yell,  and  Ferry,  nnd  omplies  into  the  ArkauBus  Siver,  twenty-Hvo  and  a  half 
milet  above  the  city  of  Little  R<ick.  * 

The  nppar  part  of  the  river,  entirely  through  the  first  three  connties,  aud  through  » 
portion  of  the  fonrtb,  ie  a  n-ild  mouD tain-stream,  with  numerous  but  entirely  iosig- 
uiflciDt  branches,  which  rise  iu  the  mountain-ranges,  parallel  U>  tbe  river  or  their 

The  only  tributary  of  any  eize  is  Gri 
as  it  is  generally  called,  which  euptiei 
tight  miles  from  its  moutb. 

On  the  north  side  of  the  Fourcbe  la  Faive,  we  find  the  rantje  of  PeCic  Jean  Moant- 
ains  and  its  spnrs,  called  nnder  difTeront  nonies,  aod  on  the  sontb  are  the  Mamelle 
MeantaiDH  and  their  spurs.  From  streams  in  a  monntainous  country,  like  the  river 
under  review,  we  expect,  and  are  not  disappoiutecf  in  fimling  in  tbe  present  instanoe, 
Kudden  "  bead-rises,"  produced  by  slight  rains,  but  which  are  oiily  of  shiirt  duration. 

Tbo  lower  portion  of  the  river  in  Perry  County  is  controlled  Iiy  the  stage  of  water  in 
thi  Arkansas ;  a  rise  of  6  feet  in  tbe  latter  stream  backs  tbe  water  up  to  the  town  of 
Fsrtyville,  a  distance  of  twenty-six  miles  from  the  month  of  tbe  Fourcbe  la  Fuive. 

la  1S33  and  1844  there  occurred  exCroordiuary  floods  in  tbe  Arkansas  River,  tbe 
voter  standing  at  the  locality  nnder  consideration,  uccordiug  to  Mr.  5.  T.  Abert,  civil 
vncnneer,  who  conducted  a  survey  of  that  stream  in  1K69,  at  tbo  heights  of  3o.75  and 
.'M.!£  feet,  respectively,  above  low-water  mark.  Both  of  these  rises  produced  baok- 
•rster  in  the  Fouiche  la  Faive  to  its  junction  witb  its  soDtb  fork,  sixty-eight  miles  from 
its  mootb.  At  this  point  the  difference  of  level  between  bigh  and  low  water  marks,  as 
measured  in  1844,  was  32  feet.  This  difference  may  be  regarded  as  maxioinm,  and  only 
itlaJned  when  both  the  rivers  are  nnnsnally  high;  usual  high  water  in  Fourcbe  la  Faive 
is2Sor36  feet,  and  only  of  short  duration.  When  all  preliminary  mattera  to  the  ex- 
amiaaUon  of  the  river  bad  been  arranged,  a  rain  occurred  of  aboat  15  honrs'  duration, 
which  caused  the  river  to  rise  H  feet,  and  the  oiaminatioa  was  conducted  between  tbo 
limit  of  back-water,  the  moutb  of  Buntb  Fork,  aod  tbe  mouth  of  tbe  river,  while  tbe 
*at«r  was  abont  11  feet  above  low-water  mark. 
I  give  below  the  shoals  betvreen  these  limits  in  tabulated  form  r 

From  South  Fork  to  Prrrsvillej/orty-tieo  mile*. 
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/«•(, 

(Mw  mflw-Contiimea. 

1. 

"■""."l 

nlDW 

NamCDf  ahwla. 

n 

i 

Bwiurk*. 

^ 

5 

5« 

5 

=  - 

^ 

^ 

viiu. 

F,. 

Fr« 

fWI 

'■i 

1  Batlom  of  lirEe  1«md  rock,  mncli  walri- 

30 

3.S 

g' 

a-vi 

2,0 
1.5 

10 

0.3 

o-n 

Hmi      ' 

Thlii  ahDiJ  conilBta  of  t&^  abuala  proper. 

tv'apoala.  liavlne  ■  di-plh  of  from  3  to  3 
feet ,  blnff  on  iHcTit  50  feet  hlgb,  Willi  no- 

LunlViFord 

aw 

a.5 

in 

LowetF«ti 

.. 

aao 

I.S 

60 

Urge  rock  aud  >baly  griTaL 

Skoals  bWau  Frrrgvillt. 


NameoflbMl. 

k 
1^^  ! 

cb^^. 

t 

5 
g 

5           030 
9             W 

FM. 

a.0 

Sbal*  blnff  on  riebt,  30  feet  high  ,  bottom  of  afaale. 

Law  blnff  ou  poind  ahnle  rockbotioni. 

1 

A  eenersl  section  of  the  tuat-n&med  shoals  may  be  well  repTeseutod  itj  the  following 
sketcD  of  Alford  Shouls,  except  that  Id  the  Bed  Feir;  SboaU  the  elialy  bluff  ia  on  tlie 
left  bonk  of  theri — 
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In  low  water  there  is  a  depth  of  water  in  the  pnolR  of  from  3  to  8  feet  or  more.  With 
a  OHNlerBte  Gtage  of  n-ater,  the  current  in  tbe  pools  is  very  elow ;  hut  on  the  shoals  It 
iaT«r7  rapid.  Tbe  width  hptn'Mn  banks  vnriBS  from  bO  to  140  feet,  the  river  in  its 
upper  part  btin^j  generally  wider  than  it  is  below. 

Tbe  bfkukn  are  tlnyey  and  not  enbject  to  caving.  Na  stearabciat  of  larger  dimi 
thsn  43  feet  in  lenfcth  and  10  feet  beam  has  evernavii^ated  the  streain.  B  ' 
fl»l-boata  were  floaied  out  of  the  river  with  conntry  produce,  and  on 
wbcnbothtbe  Arkansas  and  the  Fixircbe  la  Faive  were  very  high,  aflat-boat'.carryini; 
a  few  bales  of  cottan,  was  anccesafnlly  floated  ont  l^om  Bluffton,  a  small  hamlet  in  Ifelt 
County,  about  90  miles  from  the  roouth  af  the  river. 


Tbo  yailoy  of  the  Fonrcho  la  Faivc,  ovornglng  abont  one  niiia  in  width  on  each  sids 
oftheriver,  ian  very  fertile  one,  althoiif-li  it  Uoea  not  contaiu  the  population  which  it« 
fertility  merits. 

Tb«  bfittom-landa  guuerally  exhibit  two  terraces,  or  levela,  the  lower  of  which  ia 
oratflowed  durirft  hijjh  water,  and  is  only  URoil  as  a  stock^ratiRe ;  the  upper  and  cnlti- 
ated  level  ia  intersected  by  fre<]iient  npiira  of  the  ridges  parallel  to  the  river. 

The  T3l]ey  grawB  wider  above  Bliiffton,  on  Iho  easCeru  edge  of  Yell  County,  whore 
tbe  hills  nn  each  aide  strike  the  river. 

Some  of  tlie  bottom-landD  In  the  vicinity  <il'  the  Arkanaas  River  are  overflowed  in 
eitretne  liish  water,  but  are  cnltivated  to  a  conaiderablo  extent. 

LaFonrthe  Blntf,  referred  to  In  Mr.  Abert'a  report  ou  the  Arkansas  River,  accompa- 
nies ilioFonrche  ta  FuivB  lip  forever  a  mile  flf>ni  ita  month,  on  tbesonth  aide. 

Foe  enery  few  miles  on  the  sontb  side  a  hluft'.  with  either  sandstone  or  unconforma- 
ble ibales  ontcropping,  strikes  the  river.  On  the  opposite  side  of  the  river,  bluffs  are 
of  mncli  lesq  frequent  occurrence- 
All  kinds  of  timber  are  found  iti  the  valley  and  on  the  mountains,  except  poplar. 
AUnt  l.m.OOO  feet  of  cypress  aud  pine  are  annually  ratUd  out  of  the  river  in  logs. 
Tbe  river  affurda  eKcelleut  water-pi>wer  privileges;  but  at  present  there  ia  only  one 
«>ter-mill  on  the  stream. 

In  Perryvillu  there  is  a  steara-mill,  which  siipplius  all  thu  lumber  reiinired  in  Perry 
County. 

Tbe  principal  farming  products  raised  in  the  volley  are  stock,  cotton,  aud  com. 
Frnm  6,000  to  H,000  hales  of  cotton  are  annually  raised  in  Perry  County,  and  the 
ptntet  portion  of  this  amount,  and  what  U  raisw  in  the  upjier  valley,  is  hauled  la 
wagons  over  the  monntains  and  through  the  valley  of  tho  Petit  Jean  River  to  Darda- 
ncKc,  for  market,  a  distance  varying  from  about  thirty  to  over  one  hundred  miles,  and 
tbo  rciiiaiuder  is  carried  to  Brown's  Landing,  about  llAeen  miles  from  Perryville,  on 
llie  Arkansas  Eiver,  fur  sbiproent. 

P«rry  Connty  contaius  fi!>0  taxable  inhabitants,  Tlia  only  town  on  thn  river  deserv- 
ing mention  is  the  county-seat  of  Perry,  Perryville,  twcuty-six  miles  from  its  mouth. 
It  contains  a  popnlatiou  of  aboni  lUO,  and  sella  340,000  worth  of  merchandise  yearly. 

OlkSTBCCTIONH  TO  NAVItlATlOS— IMPROVEMESTS,   AKIl  ESTIMATED  COST. 

The  obstmctions  to  navigation  during  high  water  are  leaning  timber  and  snags. 
E^ODi  ita  Junction  with  South  Fork  to  ita  mouth,  the  river  contains  1,691  snags,  and 
there  are  8,480  trees  overhanging  its  banks,  obstructing  navigation ;  hut,  since  tbe  ex- 
sminatioD%as  conducted  during  high  water,  the  former  number  ahou Id  be  conaidera- 
bif  increased.  From  Perryville  to  the  mouth  of  tbe  river  there  were  counted  754  anags 
and  4,132  trees,  of  an  average  diameter  of  1  foot.  In  makine  the  improvement  of  the 
river,  owing  to  its  small  width,  the  trees  will  have  to  be  felled  on  the  banks  and  ont 
ap  into  small  lengths  before  thev  will  float  out  at  bigh  water,  and  not  form  drifb- 
piles. 

I  do  not  deem  itodvisable,  owing  to  tho  primitive  state  of  the  country,  to  make  any 
improvement  farther  up  than  Perryville. 

It  would  be  impossible,  withont  slack-ivater  navigation^and  there  seeuia  to  be  a 
doobt  whether  the  stroani  affords  enough  water  in  the  liiiv-water  season — to  make  tho 
river  navigable,  with  certaiutv,  dnring  any  portion  of  tbo  year  above  the  mouth  of 
South  Fork. 

Between  tbe  mouth  of  South  Fork  and  Perryville  there  is  an  excellent  wagon-road 
on  the  second  bottom,  and  this  distance  of  sixteen  miles  would  not  materially  increase 
tbe  coat  of  hauling  when  cotton  is  tbe  shipment. 

Were  this  iniprorement  effected,  the  cotton  in  the  upper  valley  wonld,  I  think,  find 
its  way  to  Porryville. 

The  distance  from  Perryville  to  Brown's  Landing,  on  tbo  Arkansas,  is  only  about 

flfieen  miles,  but  it  is  through  a  loiv,  swamjiy  country,  making  a  very  laborious  haul. 

Id  makiug  this  improvement  I  propose  using  a  flat-boat,  carrying  a  hand-crane,  with 
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mi  outfit  of  toola  and  rif;K>nK  '*"'  pullino  anoirs  and  ciittiog  trooa,  eottrely  aimilar  iii 
tboge  need  ou  tbe  Upper  OaKchita  aiid  Little  MisBouri  Rivers  laat  seosoD. 
Tbe  monthly  cost  of  ruuuiiig  Bucb  a  boat  irould  be : 

SnperTJBiuit  civil  eiigincer $2MI 

Mat* 150 

Foreman  of  nood-clioppcrs 100 

FifteeD  laboreni,  at  SCO  per  tnoath  each 900 

Subeisteuceuf  SOuieii,  at  (1  per  day 600 

Two  cooks 100 

Total 2,050 

Estimate  of  cost  for  pulling  saags  and  cutting  trees  from  Perryville  to  tbe  month  of 
the  river: 

BnildiDfc  flal-boat $600 

Outfit  of  tooU  and  riKging 1,000 

RapaiiB  of  toola  and  liggiog 500 

Reinoving  1,200  anagB  aud  cutting  4,133  tre«s,  9  uontha'  ^ork,  nt  $3,050  per 

month 18,  «0 

Add  i  month  forpaBBSgeof  bokt  down  ati«am 1,025 

81,575 
Add  SO  per  cent,  for  contingencies 4,315 

Total 25,890 

Bs  the  expenditnre  of  this  Bnm  the  river  ironld  be  made  navisahle  np  as  far  as  Per- 
ryviUe,  for  that  portion  of  the  year  when  the  Arkansas  is  high,  lasting  abont' eight 
moDths,  which  time  wonld  be  amply  snGBcieut  for  tbe  people  to  ship  thoir  fimning 
produce  and  secure  their  yearly  supplies  of  merchandi<te. 

It  is  proper  to  state,  before  conclusion,  that  a  Bmall  st«amer,  the  Danville,  was  hailt 
with  a  special  reference  to  the  Fonrche  la  Faive  and  Petit  Jean  Rivers,  and  at  lost 
accounts  bad  entered  the  latter  stream,  but  with  what  progress  I  have  nut  learned. 
I  am,  general,  very  respectfully,  yoor  obedient  servaut, 

A.  H.  BLAISDELL, 

Cirif  Engineer. 
General  W,  F.  Ratkoldh, 

LiealtiiaAt-Colontl,  Corp'of  Enginerrt,  tj.  S.  J. 


examination  and  survey  of  cuivre  hiver,  in  missouri. 

Office  Western  Hiveb  Improyexenb's, 

Saint  Louis,  Mmouri,  October  3, 1871. 

General  :  I  have  tbe  honor  to  forward  lierewith  the  report  of  Mr. 
A.  H.  Blaisdell,  civil  ODgioeer,  of  his  examinntion  of  (Juivre  Gii'er,  in 
Missouri. 

Notwithstanding  a  small  steamer  once  reached  Moscow  Mills,  Mr. 
Blaisdell  considers  the  cost  of  making  the  portion  of  this  stream  between 
that  point  and  Bif;  Creek  (a  distance  of  aboat  nine  and  one-half  miles) 
navi^ble  so  great  as  to  render  it  virtually  impracticable,  an  opinion 
in  whicli  I  fully  concur,  and  in  which  I  am  satisfied  the  Department  will 
coincide  on  reading  his  description  of  it. 

The  estimated  cost  of  improving  the  stream  from  the  mouth  to  within 
one-quarter  of  a  mile  of  Big  Creek,  a  distance  of  about  eighteen  miles, 
is  as  follows: 
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Mr.  Blaisdcll  aaya:  "By  far  tbe  stron^st  argnment  in  favor  of  the 
improvement  of  the  river  is  the  opening  it  woakl  afford  for  the  coal  nud 
iron  of  Lincoln  County  to  find  a  market." 
Id  consideriug  this  argument  it  ehoultl  be  remembered  that  the  "  coal 
.  »id  iron  of  Lincoln  Gouuty,"  in  order  to  reach  Big  Creek,  most  be 
placed  on  railroad-cars  and  transported  by  rail  from  tbe  mines — distances 
Tuying  from  fifteen  to  thirty  miles,-  that  when  it  reaches  that  point  it 
will  be  already  ou  the  carH,  with  a  railroad  (now  being  constracted) 
ready  to  carry  it  to  the  Missouri  Biver,  a  distance  of  not  exceeding 
twenty  miles  farther,  and  that  once  on  the  Missouri  there  wonld  always 
be  water- navigation  to  transport  it  wherever  desired.  With  this  fact  in 
mind,  I  think  the  Department  will  agree  with  me  in  my  conclasion  that 
this  stream  is  not  one  which  shonld  be  improved  by  the  General  Gov- 
ernment. 

Very  respectfully, 

W.  F.  RAYNOLDS, 
Ideutenaitt- Colonel,  Corps  of  Engineer k. 
Brigadier-General  A.  A.  Humphebys, 

Chief  of  Engineers  U.  8.  A.,  Washington,  B.  C. 


Offick  Western  River  Impdovemexts, 

Saint  Louit,  Hiuouri,  Aa^mt  30,  tS71. 

Gbxerai.:  BsTing  been  asslRiicd  to  the  charge  of  the  ezaminatioD  and  Bnrvej  of  the 
Cairre  River,  MiRaouri,  from  its  month  to  Muhcoit  Milts,  bj  orders  froin  this  offlca 
dated  August  5, 1  immediately'  proceeded  to  the  latter  place,  procured  a  skiff  in  vhich 
I  p*wed  over  tlie  rtTer  l>etw«en  the  limits  named,  and  completing  the  examination  on 
the  16th  iaatftnt,  have  tbe  honor  to  present  the  fuUowing  report  in  connection  with  the 
HcooipMiyiDg  map. 

The  river  is  focmei)  b;  the  confluence  of  wh»t  are  termed  the  North  and  West  Forks 
of  the  Cnivn  River,  the  former  taking  itariaeinRalleand  the  other  in  AndrainConnt^, 
in  the  northeast  q  natter  of  section  14,  township  49,  of  ran);e  1  west,  of  tbe  fifth  princi- 
psl  meridiaa.  Both  forks  are  annment«d  by  numerous  small  streams,  or  creeks,  which, 
llowing  from  tbe  high  bluffs  of  the  adjacent  country,  scarcely  merit  tbe  name  of  creeks 
in  time  of  low  water,  but  during  freshets  become  turbulent  iu  their  character,  and 
carry  coOBidcrablo  sediment  into  the  stream  to  which  they  are  tributary. 

The  general  direction  of  the  flow  of  the  Ciitvre  River  is  south  easterly  until  it  enters 
uctlon  31,  in  ton-nsbip  4^,  range  2  east,  where  it  receir«a  its  priucipal  tributary ,_ Eagle 
Forks,  or  Big  Creek ;  tbeuce  it  flows  north ensterly,  amptyiag  into  the  MisBiasippi  River 
in  section  9,  tonnship  48,  range  :t  cost.  Tlieae  directions  ore,  however,  only  general, 
for  the  rivet  pursues  a  very  winding  and  tortuous  couruo,  making  many  sharp  bends 
ind  tnmiD^  many  short  elbows.  The  river  and  Big  Creek  form  the  north  and  south 
boundary  lino  between  Saint  Cliorles  and  Lincolu  Counties.  In  the  lowerpart  of  its 
ccnrse  the  river  is  scarcely  more  than  a  slough  of  tlie  Mississippi,  as  witnesses  the  foot 
that  for  fifteeu  miles  from  its  mouth  no  current  is  discernible,  and  that  corresponding 
tiie  Bud  fall  in  tbe  water-surface  is  observable  in  accord.ince  witb  the  stage  of  water 
ia  the  larger  river.  Tbe  total  drainage  area  of  tiie  Cuivre  liiver  and  its  tributarlus  is 
estimated  at  one  thouHand  five  huudriid  square  uiiles. 

Tbe  coantry  traversed  by  that  portion  of  tbe  river  n-hicli  was  examiDeO,  a  distance 
nf  twenty-eight  miles,  is  essentially  a  fanning  one;  is  thickly  settled,  and  kept  in  a 
bieh  ttat«  of  cnltivatiou.  The  priucipal  farming  products  are  tol>acco,  wheat,  and 
other  grains,  fruit  in  large  qnaiitities,  and  cattle.  The  luuda  ini mediately  adjacent  to 
the  river  ore  principally  bottom- i  an  da ;  sloughs  are  «F  frequent  occurrence,  wiiich  often 
embrace  between  tlio  river  and  theoiselvea  several  hundred  acres. 

From  Moscow  Mills  down  to  Big  Creuk  the  but  turn -lauds  on  tbe  right  are  ouly  a  fow 
hundred  yards  wide,  and  are  bordered  by  uplands,  which,  in  several  places,  strikti  the 
rivnr  and  accompany  it  for  short  distances.  Theso  liottom-tauds  vary  from  H  to  16  feet 
in  bright,  and  are  annually  overflowtd  to  tbe  depth  of  16  to  8  ft^et  j  they  are  cnvcred 
with  a  fine  gron'th  of  liniUer,  consisting  generally  of  burr-oalc,  Spanish  or  water-oak, 
elm,  maple,  bass,  pecan,  cnttoiiwood,  willow,  xycamore,  and  black  naluut.  A  large 
business  is  anuualty  doue  iit  timber  and  cord-wood,  especially  tlio  lutter,  which  is  piled 
in  lar|;e  quantities  along  tbe  bonks,  awaiting  high  i 
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the  rivor  genurallj-  stand  at  a  alope  uf  1^  or  2  on  I,  Doleaa  in  the  ahmrpsr  beuda,  tcbere 
tbey  abow  evidniicea  of  aitnual  wenr. 

Cml  andiron  largely  a1>aund  in  Lincoln  Cnnnty,  in  tlie  range  of  township  just  north 
of  that  containing  the  rivor,  and  both  iniiieTah  havo  been  mined  to  a  amall  extent. 
The  coal  is  fuiind  in  Heama  varying  from  6  to  ]5  {eet  in  thicknesB;  ia  of  excellent 

Jnaliiy,  remarkably  free  from  snlpbur,  and  trial  hasabowu  it  to  be  specially  adapted 
>r  the  production  of  gas.  Tbe  coal  strata  outcrop  in  many  places,  and  are  generally 
mined  by  adits  from  the  bill-aide  or  frum  ere clc- bottoms.  It  ia  principally  worked  at 
present  in  sectiona  2,  II,  14,  23,  and  26,  township  49,  range  1  weat ;  sectiona  27,  29,  'M, 
and  3A,  townahip  49,  range  2  west  ;  section  1,  township  4-<,  range  1  west,  and  in  that 
tier  of  aections  for  twelve  miles  westward.  A  company  known  as  tbe  "  Lincoln  Coanty 
Coal  and  Mining  Company"  nre  proprietors  of  fi,0(H)  acres  of  tbe  coal-tract,  and  are 
making  extensive  preparations  for  cairyiiig  on  the  bnaincss  largely  as  Boon  as  thoqnes- 
tion  of  transportation  becomes  settled.  The  iron  ore  ia  the  brown  hematite  variety; 
it  hna  not  been  eo  largely  worked  aa  the  coal,  Unt  is  now  looming  np  into  importance. 
It  has  been  fonnd  in  workable  qnantitios  in  sectinna  I,  2,  3, 4,  &,e,,  township  49,  rango 
2  west ;  sections  Zi  and  STi,  township  50,  range  2  west ;  ami  sections  32  and  Xi,  town- 
ship 50,  range  1  west.  A.  company  have  leased  3,000  acres  of  iron-lands,  and  intend  to 
coirmence  opirationa  soon  on  a  much  more  extensive  scale  than  at  present. 

The  qnesti on  of  internal  impruvements  has  been,  durint;  the  post  few  years,  agitated 
to  a  jireat  extent  in  Lincoln  and  adjacent  conntiea,  and  has  resultetl  in  the  biiildiue  of 
the  Keokuk  and  Saint  Louis  Railroad  by  connty  anbacription.  Nine  miles  of  Rraoing 
havo  been  finished  in  Lincoln  County  ;  eleven  are  nnder  con  tract  and  will  be  finished  in 
the  early  part  of  next  month.  The  road  as  in  process  of  couatniotioTi  between  Moscow 
Mills  and  Big  Creek  ia  laid  down  on  the  map.  The  location  of  tbe  rood  in  Saint  Cbarlea 
County  has  not  been  tiniaboil,  bnt  it  departs  from  thorivKr  as  it  enters  the  connty  and 
in terseuta  the  North  Missonri  road  at  some  point  not  yet  tlelinitety  determined,  bnt 
probably  at  the  city  of  Saint  Cbarlea.  In  passing  over  tlie  river  I  found  ench  a  dlffurenoo 
existing  in  the  obstrnotions  met  with,  and  in  the  general  character  of  the  stream 
between  Moscow  Mills  and  the  month  of  Big  Creek,  and  from  the  latter  place  to  the 
month  of  the  river,  that  I  have  divided  the  description  of  the  river  in  these  two 
divisions. 

Dnriug  tbe  progress  of  tbe  examination  the  river  was  at  as  low  a  stage,  within  a  few 
inches,  as  ever  known,  and  all  souudings  are  referred  to  low  water. 

FIIOM   UO5C0W  M1LI.S  TO   IIIQ   CKERK. 

Moscow  Mills  is  asmall  hamlet,  nnd  is  only  worthy  of  notice  on  account  of  the  grist- 
mill in  operation  there.  A  water-fall  of  B  feet  is  procured  by  n  wootlen  dttin  thrown 
across  the  river  at  this  paint.  The  maximum  capacity  of  tbe  mill  is  SO  basfaels  per 
hour,  bat  in  times  of  low  water  tbo  roiU  uses  more  water  per  da;  of  twelve  hours  tban 
the  river  snpptiee,  while  running  hut  half  of  tbe  above  maximum. 

In  moving  down  the  river  from  Moscow,  no  less  than  eighteen  sboals  and  narrow 
passages  were  enconntored  between  that  point  and  Big  Creek,  adistanco  of  nine  and 
a  half  miles.  The  sboals  were  generally  above  low-water  mark,  while  in  the  narrow 
channel  were  a  few  inches  of  water,  but  not  snfflcient  to  float  our  boat.  The  fall  in  the 
water-surface  over  these  sboals  varied  from  3  to  15  inches. 

Snags  were  of  very  frequent  occurrence,  and  <la  two  occasions  we  were  completely 
afaat  off  from  commnnication  below  by  piles  of  drift-wood  nnd  snogs,  which  bsd  to  be 
partially  removed  before  further  progress  could  be  made.  For  a  large  portion  of  the 
distance,  numerous  overhanging  trees  were  met  with,  which  would  impede  navigation 
were  it  ever  attempted. 

On  eoveral  oooasions  we  also  encountered  islands  of  quite  large  extent,  situated  di- 
rectly in  the  middleof  the  river,  with  narrowpassages,  with  little  depth  of  water,  on 
each  aide.  Two  of  these  islands  were  iiOO  feet  long  and  abont  90  feet  wide,  covered 
with  large  trees,  smaller  vegetalioa  and  snngs,  and  from  8  to  12  feet  abovo  low-water 
mark.  A  few  deep  holes  were  Hnconntered,  however,  in  which  the  water  was  from  4 
to  12  feet  deep,  but  for  no  great  dtslauci?. 

As  no  continuous  line  of  levels  was  mn,  1  examined  the  notes  of  the  Keokok  and 
Saint  Lenis  Railroad,  and  fonnd  tlie  difference  of  level  between  high-watermarks 
at  Moscow  Mills  and  at  tbe  mouth  of  Big  Creek  to  be  I5B  feet.  Relying  on  the  state- 
ments of  residents  in  these  two  places,  I  found  the  difference  of  level  between  high 
and  low  water  marka  at  tbe  former  place  to  t>e2t.4  feet,  and  at  tbe  latter  25  9,  wfauh 
gives  the  fall  in  watar'suriace  between  these  two  ptocea,  adiatance  from  each  other  ninr 
aod  a  half  miles,  17.3  feet-.  In  thispnrtion  of  the  river  were  counted  928  auaga  and  saw- 
yers or  fallen  trees,  most  of  tbem  lying  in  the  channel. 

In  view  of  these  facts,  imiiroveoiunt  of  the  river  between  Moscow  Mills  aod  Big 
Crmk  is  impmcticabte,  as  the  business  of  thin  portion  of  tbe  river  is  not  eommananrote 
with  the  enormous  cost  which  would  runn It  if  inipri>vement  were  attempted.  No  esti- 
mate in  therefore  made  for  improving  this  portion  of  the 
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It  might  be  stated  before  conclasi on  that,  scTerol  j-fareagn,  a  small  stpamer  fonnd 
ilawir  to  Moscow  Uilla,  but  at  BBBCrlHce  ofhercliimnej'saDd  upper  ncirksin  retnni- 
inx,  tod  eoeapiDg  only  aAer  great  difflcnltiea  fi-onrcmaiDiag  thereaatilthe  reciin-etice 
offaigh  water. 

Between  tbese  liniics,  a  distanco  of  eighteon 
better  in  ttti  general  ohnracturaurl  deptli  of  wat 
tbe  vRter  occnrs,  not  eixceeding  H  feet. 

At  tbe  mouth  of  Big  Creek  occni-a  a  bar.  Its  iliinension-t  aro  850  feet  in  length,  190 
teet  nide.  extending  over  tlie  wliole  niilth  of  river,  niid  a  fail  of  0.3  fnot  occurs  In  tbe 
•rUer-sarfacr.  I(a  materiul  is  coarse  gravel,  wbich  baa  been  liroiiglit  down  by  Big 
Creek,  a  stream  ivbich  is  susceptible  to  aiidilru  rises,  nnd  posses  from  a  sliigi^sli  creek 

Passing  donn  the  river  ne  Slid  a  gnoil  depth  of  wator.  varying  from  4  to  S  fcct.nntil 
ve  reach  a  shoal  one  and  three-qnnrtvr  nuU'S  fi'om  Big  Creek.  Tliis  sboal  extends  over 
thewbnie  width  of  river,  with  nn  average  of  2  &et  ofwalernpon  it,  ami  is  350  feet 
ia  length.  Them  ia  no  apparent  cnnae  fur  tlie  formation  of  thia  bar,  nnteaa  it  be  from 
■Dig)),  a  few  of  which  are  visible,  and  from  tbe  bends  in  tbe  river  bcloir. 

CoDtinaiog  on,  with  from  5  tii  11  feet  depth  of  water,  we  reach  White's  Branch  Bar, 
Ihreeand  a  lialf  milea  from  Big  Creek.  This  alioal  ia  n  very  serions  obstraction  to 
navigation,  and  on  it  occnrs  the  onlv  great  fall  in  water-snnace  in  tlic  lower  portion 
«f  Ibe  river.  Ita  Icngtii  ia  800  feet.  The  form  <if  this  bar  is  pecnliar,  it  Iwing  itividcd 
into  two  portions  by  the  DAirow  channel,  which  crofwea  it  diagonally.  The  causo  of 
thii  bar  can  be  traced  to  a  amall  creek,  called  White's  Branch,  which,  Howing  from  the 
hich  blaffs  back  of  the  river  in  time  of  freshets,  carries  with  it  the  coarsu  gravel  of 
vhich  the  bnr  is  composed. 

Prnm  fi  to  10  feet  depth  of  water  was  then  met  with  until  wo  reach  a  sctllcnioiit 
railed  "Cbain  of  Kncks,"  four  auil  a  qiini'tci  miles  from  Big  Creek,  where  two  bars  were 
fonad.  The  first  bar  is  31)0  feet  long,  130  feet,  or  width  of  river,  wide,  with  ao  aver- 
age of  1.3  fuot  dei>th  of  water  ngion  it.  A  snag  waa  probably  the  primary  canse  of  this 
bar.  Then  ensnes  a  depth  of  water  of  from  5  In  9  feet  for  750  in  length,  when  we 
rricb  Seed-Tick  Island  Bar,  canaed  by  a  small  ialand300  feet  long  and  60  feet  in  width, 
wbich,by  diminishing  tbe  width  of  I  he  river,  prevents  the  free  egress  of  the  water  above, 
ud  farnia  the  bar.  Tbe  length  of  thiM  shoal  is  1,300  feet,  with  an  average  of  I  foot  of 
'tier  uiKin  it.  At  this  point  I  obtained  an  iron  bar.  and  sonuded  furrock  nnderne^ith 
ihe  gravel,  bat  found  none  in  several  soundings  to  the  depth  of  3  feet  beluw  the  gruvel- 
Mrfaca. 

At  eigUt  nod  a  half  miles  from  Big  Creek,  we  came  to  a  hamlet  calte<l  Monroe,  cou- 
Uining  a  store  and  hotel,  Laving  mot  with  an  average  of  Gl  feet  depth  of  water  from 
Chain  of  Rocks. 

At  half  a  mile  from  Monroe  was  euconntered  a  small  bar,  cmly  30  feet  in  length  and 
HtendiDg  entirely  across  the  river,  and  which  prol>ably  owes  its  origin  to  a  snag;  ooe- 
qoarter  of  a  mile  further  on,  n  wrecked  barge  was  met  with,  lying  near  tbe  channel, 
lad  requiring  removal.  No  other  obstructions  were  euconntered  nntil  at  ten  and  tbroe- 
qnarter  miles  from  Big  Creek,  when  we  reached  tbe  Ensaw  or  Sbelton  Bar.  This  shoiil 
iafiliO  feet  long,  width  of  rivui.or  i:lO  feet,  wide,  with  an  average  of  l.ti  feet  of  water 
span  it,  and  is  situated  directly  in  a  bAid  of  the  river. 

One- half  mile  beluw  Sbeltou  Bar  we  cams  to  another  shoal,  250  feet  long,  130  feet,  or 
width  of  river,  wide,  with  2.5  feet  average  depth  oF  water  upon  it.  Thence  to  tbe 
noath  of  tba  river  no  other  abuaU  were  met  with ;  the  water  varying  from  6  to  12 
f«et  in  depth. 

In  the  lower  portion  of  the  river,  the  shoals  which  I  have  jnst  described  were 
connted— four  hundred  and  ninety-four  fallen  troe!i,8awyei8,  and  snags;  moat  of  these 
ebstnietioaa  were,  however,  along  shore,  and  not  in  the  way  of  navigation,  and  only  a 
loiall  proportion  of  tbe  number  will  require  removal. 

The  Cnivre  River  empties  into  the  Mississippi  through  a  slongb,  included  between 
Csivre  Island  and  tbe   uaiu  land,  through  which  boats  have  to  pass  to  reach  the 

la  tbe  sloDgh,  going  sooth  from  tbe  mouth  of  the  river,  a  general  good  depth  of 
valer  ia  met  with  on  the  concave  aide  of  the  beuds,  but  the  crossings,  of  which  there 
•«  three,  have  bnt  little  water  niion  tbom,  varying  in  depth  from  0.5  to  2/>  feet. 
Aantber  bar  is  found  at  junction  of  the  slough  and  river. 

Tlie  Duper  part  of  the  slough  contains  one  bnr,  but  anothor  exists  nt  the  head  of 
Cnivre  island,  at  the  entrance  into  the  slough. 

In  tbe  lower  part  of  the  slough  wore  counted  twenty-four  snags,  and  In  the  upper 
Mity-flve,  only  a  few  of  which,  in  tbe  channel,  are  required  to  bo  remoTcd. 

Kotwithstanding  the  nnm»rous  obsCnictioiiH  to  navigation,  the  commerce  of  the 
Coivro  River  ia  considerable.  Tbe  steamer  Josephine,  having  the  following  dimen- 
•lona,  length  110  feet,  90  feet  beam,  3^  feet  depth  of  flotation  when  loaded,  and  a  ton- 
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special  reference  to  the  Cuivrs  Biver  trade,  knd 


Dage  of  125  tous,  was  built  v 
mates  regulnr  trips  whenever  the  si 

In  the  year  18t!9-'70  tMuitfl  raa  to  Cliaiu  of  Kocks  from  April  to  December,  aukioc 
often  two  trips  a  week ;  during  the  present  jear  the  depth  of  water  auly  p«niutt«<t 
them  to  run  from  March  to  Jnly. 

Chain  of  Bockn  is  the  piiacipal  shipping-point  for  farmers  in  that  vicinity;  t*o 
freighting  firms  in  the  place,  in  connectinu  with  two  Tariety-xtorea,  do  an  aniiiul 
kasineas  varying  from  $24,000  to  (33,000.  At  Monroe  considerablo  traffic  in  also  cu- 
rled on. 

It  ia  difficult  to  determine,  with  any  dejn^e  of  e: 
river  do  amount  to,  as  thev  are  made  at  such  plaot 
venleot  to  the  farmers  fur  hauling  their  produce. 

Were  the  river  improved,  the  amunnt  of  commerce  would  he  materially  iocreaMd,  u 
iDDcb  of  tlie  freights  which  now  Hud  their  way  to  Cap-aii-Gris,  on  the  MisaisaippJ, 
would  be  hauled  to  the  banks  of  the  Cuivre,  could  rellauco  be  placed  upiHi  their  eulj 
sbipment.  One  hundred  tous  a  week,  fur  six  months  of  the  year,  would  not,  I  think. 
be  too  lurge  an  estimate  fur  the  prospective  busiueas  at  Chain  of  Rocks  ^ne. 

But  by  far  the  stronaest  arpjunient  in  favor  of  the  improvement  of  the  river  ia  the 
opening  it  would  aRbrd  for  the  coal  and  iron  of  Lincoln  County  to  find  market. 

In  order  to  successfully  bring  these  minerals  of  this  region  into  competiUon  vith 
those  from  other  localities,  it  becomes  necessary  to  have  cheap  rates  of  tronsportaliM. 
or,  in  other  words,  water- comuiiinicati on,  and  this  can  ouly  be  obtained  through  im- 
proving Cuivre  Biver. 

Were  the  improvement  effected,  barges  might  be  loaded  with  the  Diinersli  at  Ote 
mouth  of  Big  Creek,  which  bad  been  brought  down  from  IJie  mines  on  the  Keoknk  sad 
Saint  Loais  Railroad,  and  tlionce  taken  to  any  point  on  tbe  larger  western  riven. 

The  only  inland  town  which  would  bo  greatly  ben  ell  ted  by  tbe  improvement  iaTnj'. 
tbe  oonDty-xeat  of  Lincoln  Connty,  which  has  a  popalation  of  about  1,000,  and  dan 
on  enaual  baaJness  of  |M5,000. 

Below  I  give  the  bars  in  the  order  they  occur,  from  the  mouth  of  Big  Cr«ek,  with  sn 
estimate  of  tbe  material  reqairod  to  be  removed  from  eacb,  to  give  a  deptfa  of  waXttol 
4  nnd6  feetreapectively,  at  the  lowest  atage,  with  a  width  of  channel  of  M)  feet,  tbe 
effect  of  the  fulls  in  the  water-enrfsce  which  would  reaall  from  tbe  lentoval  of  While's 
Branch  Bar  being  taken  Into  account: 


Big  Creek 

No  name 

White's  Branch . . . . 

Cbain  of  Roeke 

Seed-Tick  lalnnd... 

No  name 

Ensftw  or  Sholtoii . . 
No  name 

ToUI 


Name  of  bars. 

For  4  feot 
of  water. 

For  6  f«i 
of  water. 

14,615.0 
4,M0.0 
6,340.0 
2,646.0 
8,466.0 
110.0 
4,466.0 
1,143.0 

0.*k|-r*, 

6, 960.0 

ii.atn.o 

4.991.W 

2.^.1' 

44,34S.O 

_ 

74,669.0 

I  made  the  estimate  fbr  seonring  6  feet  depth  of  water,  since  the  mining  compMif 
wish  to  use,  in  transporting  tbeir  coal  and  ore,  barges  drawing  from  &1  to  6  ftel  of 
water ;  with  this  depth,  however,  there  eiisU  the  probability  of  striking  rock  in  wi- 
eral  places,  especially  at  the  place  marked  on  the  map  as  Cat  Fish  Rock,  where  tit 
river  was  found  to  have  a  rock-bottom  al  a  depth  of  from  5  to  6  and  IQ  feet ;  aodaiilbi-' 

Eoint  is  above  White's  Branch  Bar,  the  removal  of  which  wonld  cause  a  decreaw  in 
eight  of  the  water- surface  above  it  of  one  font,  some  rock  would  rwiaire  eicaTslimi 
Tlie  mnterialof  all  the  linrs,  except  the  Shelton, and  the  small  one  below  it,  is  vri; 
coarse,  compacted  gravel ;  tlio  two  latter  bare  are  composed  of  6ncr  material. 

I  present  the  MIowingestimute  of  cost  for  improving  the  river  by  dredging  thsharv 
removing  snags,  and  also  provide  fur  an  accurate  aurvoy  of  the  riv«r,  and  for  engin'T'- 
ing  an  pen  n  ten  dene  e  during  improvement. 


i.  Fori/ept^plhofm 
uiival  of  33,737  cubic  yards  of  cc 
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Dredginj!  and  removal  of  5,611  cubic  yards  of  fine  gravel,  at  50  cents  per 

cnliioyard $2,805  50 

Seven  days'  irork  of  soag-boat 750  Oft 

Dfodge-boat  in  slongb  five  day* 500  CO 

Survey  of  river 1,600  00 

Engineering  esiienses  tliiriftg  improvemont 4,000  00 

Total 48,893  50 

3.  ForCftetdfpllioftrateronbara. 

Dredgioft  and  removal  of  63,303  cubic  yards  of  coarse  compacted  gravel,  at 

Jl  per  cubic  yard $63,303  00 

Dradiing  add  removal  of  11,3GS  cubic  yards  of  fine  KraTel.at50ceiitaper 

inbioyaid S.ftSS  00- 

Snag  and  dredge  boats 1,250  00- 

Sarvey  of  river 1,500  Ofr 

Eogiueeriag expeuees daring  imptovement 5,000  00 

Eusvotion  of  KKsk,  aay 4,000  00- 

Total 80,736  00 

TbCM  figures  provide  for  the  Improvemeat  of  the  Hver  as  fa*  ae  Big  Creek. 

Tba  intmeta  of  the  coantry  adjacent  to  tbe  river  do  not  actually  require  the  re- 
moval of  the  Big  Creek  Bar,  from  the  fact  that,  with  a  small  expenditure,  the  rail- 
nad-switch  conld  be  carried  beloir  the  bar,  and  tbe  river  would  still  subserve  all  tbe 
pnnMwea  of  the  coal  and  iron  companies. 

If  this  bar  should  not  be  removed,  tbe  estimate  would  be  redaoed  as  follows : 

For4  feet  depth  of  water,  redaction  of 114,615  00 

For  6  feet  depth  of  water,  redaction  of 20,  OTl  00 

Leavingtbe  estimate  as  below: 
Forcipensea  incurred  in  making  thn  river  aavigable  to  within  one-fonrth 

of  I  mile  from  mouth  of  Big  Creek,  with  4  feet  depth  of  water (33,677  50 

With  6  feet  depth  of  water 60,065  00- 

In  re^rd  to  the  permanency  of  the  improvement  by  opening  the  channel  with  a 
indge,  it  is  my  opinion  that,  if  a  proper  atiEle  bo  given  to  tbe  slopes  of  tbe  channel, 
■  cnmber  of  years  will  pass  before  further  dredging  la  required. 

By  damming  snch  streams  as  the  White's  Branch  a  short  distance  back  from  its 
noath,  a  large  proportion  of  the  nediment  eould  be  kept  out  of  the  river. 

A  small  ananat  expenditure  will  be  oece^ary  to  keep  a  ohnnoal  open  in  the  slough  ; 
a  few  days'  work  each  year  being  snfflcient  to  ucoomplish  this  result. 
I  am,  geueral,  very  respeotfuU;.  your  obedient  servant, 

A.  H.  BLAISDELL, 
,  CiriE  Engineer. 

General  W.  F.  Ravnolds, 

IkHttHHitt-Coloiiel,  Corps  of  EnijiHeen,  V.  S.  J, 


Office  Westeen  Kivee  Improvements, 

Saint  LouU,  Miasourif  December  8, 1871. 

GBNEEAi:  I  have  the  houor  to  snbmit  the  following  report  upon  the 
exaniiDation  of  Carrent  River,  from  its  mouth  to  Van  Buren,  Missouri, 
made  under  yonr  iDStructions,  and  in  compliiince  with  the  act  of  Con- 
gress approved  March  3, 1871 ; 

For  some  time  after  this  duty  was  assigned  to  my  charge  I  was  un- 
able to  procure  a  competent  engineer  to  take  the  immediate  charge  of 
tlie  work,  but  at  length  secured  the  aervieea  of  Mr.  A.  H.  Blaisdetl,  who- 
made  tbe  examination,  and  from  whose  report  to  me  tbe  data  herein  are 
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deriireil.  Carreut  River  riaes  in  Texas  County,  Missonri.  It  flo\T8 
through  Shannon,  Carter,  and  Kipley  Counties  in  Missouri,  and  Rao- 
dolph  County,  Arkansas,  and  discharges,  through  Black  and  White 
Rivers,  into  the  Mississippi.  Its  general  direction  is  southerly,  but  Id 
the  lower  portiou  is  very  tortuous.  Its  traters  are  pure  and  limpid. 
The  principal  tributaries  above  Van  Buren  are  Jack's  Fork,  Blair,  and 
Pike  Oreeka;  below  Van  Buren,  Big  Barren,  Buffalo,  Little  Barren,  auil 
Brier  Creeks,  in  Missouri,  and  Little  Black  River  in  Arkansas.  The 
area  drained  by  the  stream  and  tributaries  is  estimated  at  a  little  over 
two  thousand  square  miles. 

In  addition  to  the  tributaries,  there  are  numerous  large  springs  uear 
Van  Buren,  which  add  largely  to  the  volume  of  water.  A  rough  gauging 
of  the  largest  showed  a  discharge  of  over  500  cubic  feet  per  second,  or 
nearly  one-third  of  all  the  water  iu  the  stream  immediately  below  it. 

The  direct  distance  from  the  month  of  the  stream  to  Van  Buren,  as 
measured  on  the  map,  is  about  fifty  miles;  to  the  State-line,  eighteen 
miles.  These  distances,  by  the  channel,  are  respectively  ninety-two  and 
forty  miles. 

The  ordinary  high-water  mark  is  12  or  13  feet  above  the  lowest  stage, 
though  it  is  said  to  have  risen  25  feet  in  1812  or  1S13.  The  width  of 
the  stream,  with  the  exception  of  a  few  narrow  points,  is  from  180  to 
250  feet.    The  bed  is  flue  shifting  gravel. 

Steamboats  which  navigate  Black  River  ascend  Current  River  to 
the  mouth  of  Little  Black,  about  thirty  miles,  and  the  latter  stream  a 
short  distance,  whenever  there  is  freight  to  pay  them  for  doing  so. 

In  Missouri  the  country  adjacent  to  the  stream  is  very  hill^',  tlie  bluffs 
formiug  one  of  the  banks;  a  low  bottom,  subject  to  overflow,  tbe  other. 
Near  the  State-line  the  bluffs  disappear,  and  the  country  becomes  more 
level. 

The  hills  in  Missouri  contain  iron,  lead,  zinc,  and  other  metals,  but 
none  of  them  have  been  worked  to  any  extent,  owing  mainly  to  tbe 
^ant  of  transportation. 

POPULATION  AND  PHODDCT8  OF  THE  COTINTIIT. 

The  population  in  nil  this  region  is  sparse.  Carter  County  contains 
over  four  hundred  and  Hfty  square  miles,  and  only  three  huudred  and 
«ixty-flve  taxable  inbabitant«.  Van  Bnren,  the  county-seat,  is  a  small 
hamlet,  but  has  a  store  said  to  do  a  business  of  $20,000  annually. 

Ripley  County,  Missouri,  embraces  an  area  of  over  six  hundred  square 
miles,  and  only  six  hundred  and  eighty-two  taxable  inhabitants.  Dooi- 
p ban,  the  county-seat,  has  one  hundred  and  twenty-three  inhabitants, 
but  is  said  to  do  a  business  of  $50,000  annually. 

Pittman  is  a  small  settlement  on  the  State-line.  Astore  here  reports 
an  annual  business  of  $23,000.  There  is  a  cotton-gin  at  this  place,  and 
240  bales  of  cott«n  were  shipped  here  last  year. 

Bhnmacker's  is  a  settlement  sixty-nine  miles  below  Van  Buren,  where 
a  cotton-gin  is  being  erected.  It  bids  fair  to  become  quite  a  business 
point. 

1).  C.  West  owns  a  cotton-gin  and  steam  saw-mill,  located  eighty-three 
mites  below  Van  Bnren ;  400  bales  of  cotton  were  shipped  from  this 
point  last  season,  and  a  store  reports  an  annual  business  of  $20,000. 

It  is  ditScult  to  estimate  the  amount  of  cotton  raised  iu  the  country, 
as  much  uf  it  is  carried  to  Pocahontas  on  the  Black  River  for  shipment. 

The  lumber  interest  is  at  present  tbe  important  one  of  tbe  region; 
numerons  small  saw-mills,  on  or  near  the  stream,  manufacture  tbe  fine 
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yellow  pine  of  the  ueighboringliills ;  1,000,000  feet  of  lumber  and  S00,00» 
t'ect  of  logs  liave  been  the  annual  average  export  foe  the  post  three  ye&ns. 

SHOALS  AMD  OBSTRUCTIONS  TO  NAVIGATION. 

Betireen  Van  Bareu  and  the  mouth  of  the  river  there  are  iiinety-fonr 
ghoalin,  only  three  of  which  have  as  little  as  1  foot  of  water  on  them. 
Fifteen  hitve  more  ihan  1  foot  and  less  than  2  feet  upon  them  at  the 
lowest  stage,  while  the  remainder  vary  from  2  to  3  feet  in  depth.  Thus, 
by  improving  less  than  twenty  places,  we  would  have  a  depth  of  2  feet 
at  all  stages,  and,  by  improving  only  three,  would,  at  all  times,  have  a 
depth  of  18  inches. 

Some  of  the  shoals  are  caused  by  islands  dividing  the  river  into  two 
or  mare  obaunels.  They  would  be  improved  by  closing  all  the  cbaunels 
fint  one  with  low-water  dams.  One  of  the  woi-st  places  on  the  stream 
has  been  caused  by  Kittrill's  dam,  made  for  milling  purposes;  its  re- 
novul  is  required  if  the  navigation  is  to  be  improved.  The  fact  that 
tbebuildingof  this  dam  has  been  permitted  shows  the  low  estimate 
that  has  heretofore  been  put  upon  this  stream  as  a  means  of  communi- 
cation. 

The  other  obstructions  to  navigation  are  snags  and  leaning  timber. 
It  is  estimated  that  seven  hundred  snags  and  sis  hundred  leaning  trees 
should  be  removed. 

PBBVIOUS  SURVEYS  AND  IMPBOVESIENTS. 

In  the  year  1357  an  approximate  compass-survey  was  made  between 
Jack's  Fork,  thirty-four  miles  above  Van  Buren,  undthe  State  liue.  The 
fall  was  estimated  at  133  feet  between  these  points,  a  distance  of  eighty- 
six  miles. 

As  the  fall  is  more  rapid  above  than  below  Van  Buren,  the  descent 
from  that  point  to  the  State  line  can  probably  be  fairly  estimated  at  BO 
feet  from  the  State  line  to  the  month.  The  tall  is  about  10  feet,  or  ap- 
proximately 60  feet  for  the  whole  distance  of  about  ninety  miles. 

As  far  back  as  1355  the  State  of  Alissonri  appropriated  $10,000  for  the 
improvement  of  the  Current  Kiver.  The  Urat  expenditure  was  in  1837, 
when  some  anags  were  removed  and  timber  cut,  but  the  work  not  hav- 
ing been  judiciously  done,  no  permanent  good  was  effected. 

The  rebellion  prevented  the  further  prosecution  uf  the  work  nntil 
1870,  when  a  contract  seems  to  have  been  made  to  have  the  steamer 
Malta  {length  90  feet,  beam  18  feet,  and  drawing  22  inches)  ascend  the 
river  to  »  point  twenty-three  miles  below  Vuu  Buren,  the  idea  being, 
apparently,  that  it  would  be  necessary  to  improve  the  navigation  to 
•otuply  with  the  contract,  but  the  feat  was  accomplished  by  the  usual 
method  of  "  sparring,"  when  the  owner  transferred  her  machinery  to  a 
Aat-boat,  and  lelt  the  hull  to  mark  the  "  head  of  navigation." 

At  the  last  session  of  the  legislature  of  Missouri  a  bill  was  introduced 
appropriating  920,000  for  the  further  "  improvement"  of  the  stream.  It 
is  said  there  is  a  prospect  of  the  appropriation  being  made  by  the  legis- 
lature now  in  session. 

PROPOSED  DIPROVEHENTS. 

The  expense  of  improving  this  s'ream  will,  of  course,  depend  largely 
npon  the  nature  of  the  work  piopoeed.  In  any  event,  the  removal  of 
Uie  Boaga  and  leaning  timber  will  be  required,  and  that  much  should  be 
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done.  This,  with  the  improvement  of  some  of  the  shonis,  by  low  viog- 
dams,  to  throw  alt  the  water  at  low  stages  into  one  channel,  would 
probably  be  all  that  the  present  development  of  the  coantry  demantls. 
This  work  conld  probably  be  performed  at  comparatively  little  esiiense 
by  the  nse  of  a  flat-boat,  provided  with  steam-power,  for  pulling  soags, 
and  a  party  to  cut  trees,  as  has  been  successfally  done  the  past  season 
ou  the  Onacbita. 

To  deepen  all  the  shoals  would  require  the  use  of  a  dredge-boat  nod 
the  expenditure  of  a  larger  amonut  of  money  than  would  be  justified  by 
the  present  demands  of  commerce.  Should  the  future  development  of 
the  country  call  for  a  lock  and  dam  navigation,  it  cau  doubtless  be  made, 
but  before  making  the  estimate  a  more  careful  survey  would  be  neces- 
sary than  we  have  been  able  to  make. 

£STIXA.T£8. 

The  estimates  for  the  proposed  improvements  are  as  follows : 

MoDtlily  cost  of  rnnniDg  tbe  crane-boAt : 

SuperviBiiig  engineer |20l>  <Nt 

MbW 150  W 

Engiiiemaa ...'. 150  W 

Cook 60  00 

Second  cook 45  IW 

Ten  laborere,  at  >C0  per  month 600  00 

Subsistence  of  fifteen  men,  at  9t  jier  day 450  00 

1,656  UO 

Bnilding  crane-boat 96.000  00 

Outfit  of  tools 1,000  en 

Repaireof  tools 500  00 

Remorintc  TOl  snags,  five  months'  work,  at  1 1,655  per  month 8,3i5  Oi> 

Buildiu);  1,800  linear  feet  of  atone  and  broBb-dam  for  catting  of  chatee,  tiro 

and  a  half  months'  work,  at  $1,^5  per  men th 1 4,137  50 

CuttinK  600  trees 300  (» 

Bemovinft  Kittrell's  dam SOO  OU 

Add  one  month  for  passage  down  stream *. 1,655  IW 

28,367  .■» 
Add  15  percent,  for  contingencies 3,3ot  ti 

Total 25.T2S  K 

Yonra,  respectfullv, 

W.  F.  EAYNOLDS, 
Lirulenaiil-CoUniel,  Corju  qf  Eugi^rtrM. 


APPENDIX  K. 

ANNUAL   REPORT   OF  MAJOR  W,  E.  MERRILL,    CORPS    OK 

ENGINEERS,  FOR  THE   FISCAL  YEAR   ENDING  J  ONE  30, 

1872. 

CtNciMNATi,  Ohio,  June  30, 1872. 

Gknebal:  I  have  the  honor  herewith  to  submit  the  annual  report 
for  the  works  nnder  my  charge,  for  the  fiscal  year  ending  June  30, 1S1± 
I  have  had  the  direction  of  the  works  herein  reported  throughont  tbe  year. 
the  principal  work  being  the  improvement  of  the  Ohio. 

Our  working  season  on  the  Ohio  usually  begins  on  or  aboot  tlie  1st 


Cooylc 
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of  Jane,  as  before  that  time  tbe  river  is  generally  too  bigli  to  permit 
economical  prosecution  of  river  vFork,  aiid  hence  by  tbe  time  tbeae  re- 
(lorts  reach  Congress  they  <ire  genernlly  a  workiug  season  behind,  and 
tbas  there  is  always  more  tvork  actually  completed  before  the  next  ap- 
propriations are  made  tbau  has  been  officially  reported.  It  seems  right 
to  keep  this  fact  before  Congress,  otherwise  it  maybe  assumed  that  but 
little  has  been  accomplished,  when,  in  fact,  a  great  deal  has  been  done, 
althoQgh  at  too  late  a  date  for  tbe  annual  report.  Tbe  worst  effect  is 
to  canse  an  appearance  of  large  unexpended  sums  on  hand,  when,  in 
fact,  by  the  time  Congress  gets  tbe  reports,  tbe  balance  on  hand  is  gen- 
erally rery  small. 


ATsiliWa  July  J,  )S71,  as  per  Troaeury  etntenient $76,059  B9 

Allotted  Noveoiljer  6  fLud  December  5, 1871,  for  special  IochI  Bnrvejs 800  00 

Keccived  from  tale  of  pnblio  property 1,375  00 

AraUiUe  fi-r  year  1871-72 7B.234  89 

Eipended  during  the  year 77,659  70 

Italniico 575  19 

Apgirapri&tedJQuelO,  1872 300,000  00 

Available  July  1, 1873 200.575  19 


At  the  commencement  of  the  fiscal  year  the  following  contracts  were 
outstaodiDg : 


1 

ll 

Work. 

lb 

Chiriw.  Cable '*6.8M  M 

|5 

, 

•'as 

9.083  S3 

RIM  00 

S,390» 

13.953  <S 

Twin  laGind  dura  K»l  dlkB 

' 

The  first  two  contracts  were  made  in  September,  1870,  but  tbe  sea- 
son was  tbeD  so  far  advanced  that  I  was  obliged  to  give  contractors 
until  the  end  of  1871  for  completing  Uieir  work.  Tbe  other  contracts 
vere  made  in  April,  1871,  tbe  appropriation  bill  for  1871-'72  having 
l>eea  tiassed  in  March  in  good  season  tor  tbe  summer's  work. 

CHABTIEB'B  CEEEX  DAM,  THREE  MILES  BELOW  PITTSBURGH. 

This  dam.  as  mentioned  in  my  last  annual  report,  is  designed  to  close 
entirely  the  left  one  of  the  two  channels  into  which  the  river  is  divided 
Ijy  Bmnot'a  Island.  Owing  to  the  extraordinary  long  duration  of  low 
vaterlast  stunmer  the  contractor  did  not  succeed  in  making  such  pro- 
gress with  this  dam  as  I  had  hoped,  and  tlie  necessity  of  leaving  an 
opening  in  tbe  dam  until  the  last  moment,  in  order  not  to  stop  the  low- 
water  commerce  of  Fittsburgb,  was  the  cause  of  our  needing  more  stone 
than  bad  been  calculated  for.  A  flood  coming  just  before  the  gap  was 
closed  washed  out  tbeopening  to  a];reatdepth,and  made  its  closure  a  mat- 
ter of  some  difficulty.  However,  it  was  finally  sncceasfally  accouipliabed 
and  the  dam  'was  completed,  though  to  a  less  height  than  originally 
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iDteaded.  In  order  to  protect  it  from  ice  and  flood  I  had  the  upper  aide 
thoroughly  graveled  by  dredge-boats.  Last  winter  was  an  nnnsnally 
bad  one  for  ice,  but  this  ddm  atood  very  well,  being  only  slightly  flat- 
tened out.  Utving  to  its  defective  height  it  did  not  accomplish  as  mnch 
as  had  been  hoped,  and  the  interents  that  originally  requested  its  cod- 
strnction  became  somewhat  hostile  to  it.  This  spring  while  in  Pitts- 
burgh I  had  a  meeting  with  the  Coal  Exchange  and  the  Pilots'  Associa- 
tion, and  after  a  full  discussioa  it  was  decided  that  no  opposition  should 
foe  made  to  the  completion  of  the  dam  to  the  full  height,  so  as  to  give 
the  experiment  a  fair  trial.  On  my  part  I  agreed  to  remove  the  dam 
should  the  river  interests  continue  opposed  to  it  after  it  had  been 
thoroughly  tested.  This  can  easily  be  done  by  the  dredge-boat.  Five 
thousand  five  hundred  and  forty-tliree  cubic  yards  of  stone  have  been 
plaved  in  this  dam. 

Tbe  effect  of  the  dam  being  to  make  the  Glaashouso  side  the  only 
channel,  it  early  became  obvious  that  something  would  have  to  be  done 
to  improve  the  right  side,  so  as  to  make  it  available  alter  the  left  waa 
closed.' 

OLASS-HOUr^B  DIKE,  TWO  BOLES  BELOW  PITTSBDBGH. 

The  improvement  of  this  channel  required  the  partial  removal  of  the 
Olass-liouse  Bar,  and  also  tbe  conatraction  of  a  low  dike  ta  control  the 
current  after  it  had  passed  the  bar  at  the  head  of  Brnnot'H  Island,  and 
to  prevent  boats  from  being  drawn  into  tbe  pocket  just  below  tbe 
head  bar,  and  to  the  left  of  the  channel.  As  there  was  an  immediate 
demand  for  the  construction  of  this  dike,  and  no  time  for  advertising 
for  proposals,  you  authorized  me  to  purchase  stone  for  it  in  open  mar- 
ket. By  this  means  the  dike  was  almost  completed,  but  owing  to  care- 
lessness in  conatraction  during  my  absence,  it  became  impossible  to  fin- 
ish it  before  winter,  bnt  even  in  its  present  condition  it  has  served  a 
most  excellent  purpose.  A  new  contract  will  be  let  for  its  completion, 
and  I  hope  to  be  able  to  state  in  my  next  report  that  it  is  finished. 
Two  thousand  Ave  hundred  and  eighty-three  cubic  yards  of  stone  have 
been  placed  iu  this  dike. 

DBEDQING   AT  MBBBIMAN'S,  TEN  UILE8  BELOW  I'lTTSBUBGH. 

The  contract  at  this  plnce  has  nearly  been  finished,  but  the  original 
estimate  for  excavation  was  entirely  lusnfQcieut.  The  work  will  be  ood- 
tinned  and  completed  by  tbe  [Jnit«d  States  dredge-boat  Ohio  dnring 
the  coming  season.  This  bar  is  an  almost  solid  mass  of  large  bowlders 
resting  on  rock  in  position.  Many  of  them  are  larger  than  the  capacity 
of  the  bucket,  and  have  to  be  removed  by  other  means,  or  by  digging 
holes  deep  enough  to  bury  them  in.  In  many  cases  the  dredge  has 
lifted  thin  strata  of  the  underlying  rock  without  much  trouble,  out  all 
the  work  on  this  bar  is  both  tedious  and  difficult,  and  uses  up  dippers 
and  dipper-bandies.  There  is  no  doubt,  however,  but  that  the  work  can 
ultimately  be  accomplished.  It  is  probable  that  a  portion  of  the  lower 
bar  will  also  require  removal.  Should  the  dredgiug  fail  to  give  tbe 
necessary  relief  it  will  be  supplemented  by  a  dike,  though  there  is  reason 
to  fear  that  the  latter  will  cause  an  objectionable  increase  in  velocity. 

During  the  last  coal-boat  rise  thirteen  boats  or  barges  were  lost  in 
this  vicinity,  mainly  on  account  of  the  lack  of  Judgment:  of  a  pilot  in 
attempting  to  get  a  sinking  coal-boat  through  this  bad  passage  instead 
of  landing  it  above. 
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TJoder  the  contract  with  B.  L.  Wood,  jr.,  3,790  cobic  yanla  of  dredg- 
ing have  been  removed  «p  to  the  close  of  the  fiscal  year. 


Tbe  work  previously  done  upon  the  dam  at  the  head  of  the  Upper 
Ttrio,  and  upon  the  dike  at  its  foot,  not  having  prove<l  snfflcieut,  a  new- 
contract  was  made  in  April,  ISTl,  for  completing  the  work.  Under  this 
contract  2,005  additional  cubic  yards  of  stone  have  been  used,  and  the 
contract  has  been  closed.  It  ia  believed  that  as  soon  as  the  new  chan- 
nel at  the  foot  is  finally  formed  there  will  be  no  further  tronJble  here. 
This  work  conld  be  preatly  helped  by  scrapin^r,  and  it  ia  hoped  that  we 
will  soon  have  a  boat  with  scraper  attached  that  will  be  available  for 
such  work  both  here  and  elsewhere. 


This  dam  was  entirely  constructed  last  season,  partly,  however,  in  the 
prerious  fiscal  year,  and  proved  a  great  success  while  it  remained  in 
good  condition.  Three  thousand  one  hundred  and  sixteen  cubic  yards 
of  stone  were  placed  in  the  dam  during  the  fiscal  year  just  closed,  and 
T,S33  during  tlie  year  preceding,  the  total  amount  in  the  dam  being 
l(i,W9  cubic  yards.  Unfortunately,  soon  after  its  construction,  and  be- 
fore it  had  a  fair  chance  to  conso1idat«,  it  had  to  undergo  one  of  the 
ftorsl  seasons  for  ice  that  we  have  ever  hud.  The  resnlt  was  satis&c- 
tory  in  as  far  as  it  showed  that  there  need  be  no  difficulty  in  making  a 
<lani  stand  in  this  locality  and  on  this  method  of  construction.  It  differs 
from  the  older  dams  on  the  river  in  being  built  straight  across  the  chan- 
nel to  be  closed,  instead  of  being  built  in  the  upper  prolongation  of  the 
island  shore.  Tbe  ice  did  not  injure  either  shore  end,  but  flattened  down 
the  middle.  The  dam  will  be  repaired  during  the  coming  season.  It  will 
require  4,500  cubic  yards  to  put  it  in  good  condition. 


The  dike  at  tliis  place  was  finished  soon  after  the  fiscal  year  began. 
Daring  the  year,  3,230  cubic  yards  of  stone  were  placed  in  this  (Oke, 
making  a  total  of  9,520  cubic  yards.  This  place  has  been  much  im- 
proved, hut  to  thoroughly  complete  it  a  further  extension  of  the  dike 
will  be  necessary. 

REMOVISO  SNAGS  AND  OBSTBUCTIONS. 

Two  fleets  were  employed  for  this  purpose,  one  clearing  the  river 
between  Pittsburgh  and  Louisville,  and  the  other  between  Louisville 
iind  Cairo.  Each  fleet  consisted  of  a  steamboat,  two  crane-flats,  and 
iwo  common  decked  flats.  They  did  a  great  deal  of  good,  but  from  the 
lack  of  appliances  worked  by  steam,  and  general  lack  of  power,  they 
were  not  aa  efficient  as  I  had  hoped.  Too  much  time  was  consumed  in 
getting  rid  of  snags  after  they  were  raised.  I  am  satisfied  that  a  single 
itiiag-boat  constructed  on  the  model  of  those  in  use  on  the  Mississippi, 
hut  made  narrower  (so  as  to  pass  through  the  canal)  and  of  Ughter 
draught,  conld  keep  the  Ohio  thoroughly  clear  witbont  difficulty.  I 
have  estimated  for  the  constrnctiou  of  such  a  boat. 

26  E  u,.M_,M,  Google 
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Besides  the  suag-fleets,  I  employed  John  Cool,  of  Pittsburgh,  to  work 
with  four  horses  aud  a  pair  of  large  wheels,  such  as  are  used  for  moving 
boilers  and  heavy  machinery,  ia  removing  some  very  bad  rocks  from 
Horsetail  aud  Lowery's,  two  bars  within  seveu  miles  of  PittsbargU.  The 
work  was  doue  when  there  was  oulj  about  2  feet  of  water  on  thesc 
bara,  aud  was  very  successful.  Five  hundred  and  twenty  rocks,  of  all 
sizes,  up  to  4  tons  in  weight,  were  removed  from  Horsetail,  and  531 
fi'om  Lowerj-'s.  A  very  (ew  large  rocks  are  yet  left,  but  ed'orta  will  be 
made  to  blast  and  remove  them  during  the  coming  summer. 

SURVEYS. 

During  the  year  careful  surveys  and  maps,  on  the  scale  of  1  inch  to 
1^00  feet,  with  triangulated  soundings,  were  made  of  the  following 
places:  Horsetail,  White's,  and  the  Trap,  Beaver  and  Itaccoou  Shoals 
Line  Island,  Upper  Twin  Island,  Charleston  Bar,  Augusta  Bar,  3uag, 
Bar,  Medoc,  Bisiug  Sun,  Gunpowder,  Warsaw,  Craig's  Bar,  aud  Grassy 
Flats,  all  being  above  Louisville.  Below  Louisville  similar  maps  have 
been  made  of  the  harbor  of  Evausville,  and  of  the  dam  at  the  head  ot 
Cumberland  Island,  known  as  the  ■'  Cumberland  Dam,"  the  former  on  a 
scale  of  1  inch  to  200  feet,  and  the  latter  of  1  inch  to  500  feet. 

The  surveys  made  during  the  preceding  season  comprised  Brunot's 
Island,  Merriman,  Doadman,  BufSngton,  Eight-Mile  Island,  Gujan- 
dotte,  Twelve  Pole,  and  Four  Mile.  The  present  greatest  lack  of  sur- 
veys is  below  the  falls,  where  the  "  Major  Sanders"  could  not  get  last 
season,  on  account  of  the  closure  of  the  canal ;  arrangements  will  be 
made  to  get  a  party  !>elow  the  falls  during  the  low  water  of  this  season. 

SUEVEY  AND  INSPECTION  STEAMBOAT. 

The  little  survey  aud  inspection  steamboat.  Major  Sanders,  belonging 
to  this  improvement,  was  unfortunately  sunk  in  the  fourth  and  last 
break-up  of  the  ice  of  last  winter.  She  was  sold  as  a  wreck,  aud  we  are 
thus  without  any  independent  meaus  of  conveyance.  The  Sanders 
was  no  great  loss,  as  she  was  a  singularly  ill-contrived  craft  for  our 
uses,  having  no  facilities  whatever  for  doing  work  aboard,  and  be^des 
being  low  and  unhealthy,  sho  was  so  fragile  that  we  always  had  to  lay 
her  ui»  in  corners,  out  of  the  way  of  larger  boats,  for  fear  they  would 
crush  her.  The  lack  of  stiffness,  also,  made  it  impossible  to  attach  a 
scraper  to  her,  which  is  a  most  desirable  adjunct  to  an  inspection  and 
survey  boat.  It  is  expected  that  authority  will  soon  be  granted  to  bniW 
a  suitable  boat  tn  take  her  place. 

ArPROPRIATION  FOR  YEAR  187;i-'(3. 

On  the  10th  of  June,  1872,  Congress  passed  the  appropriation  bill  for 
rivers  and  harbors,  which  contains  an  item  of  $200,000  for  the  Ohio, 
The  two  preceding  appropriations  were  only  $50,000  each,  and  but  little 
could  be  done  with  them;  but,  with  the  increased  appropriation,  it  is 
expected  that  great  help  will  be  given  to  a  river -commerce  that  needs  it 
very  much.  The  record  of  contracts  made  under  this  appropriation 
belongs  to  the  next  annual  report. 

ESTDIATE  FOB  FISCAL  Y'EAR  1873-'74. 

The  Ohio  River  contains  200  bars,  a  large  ui^jority  of  which  need  im- 
provement.   The  rule,  in  applying  whatever  sums  may  be  allotted  to 
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tliis  river,  is  to  spend  thooi  ou  the  wfOTut  bars  as  far  as  tUe  appropria- 
tion nill  go,  tbe  efi'ect  of  ^liicli  is  that,  after  the  worst  bars  are  im- 
proved, the  iiest  worae  come  into  notice,  and  are  taken  up  in  their 
turn.  Besides  bailding  dams  and  dikes,  and  dredging,  (about  both  of 
nhich  operations  there  are  friends  and  opponents,)  obstructions  must  be 
removed,  (on  the  ntility  of  which  all  are  agreed,)  and  engineering  and 
'  office  expenses  must  be  mot.  To  make  detailed  estimates  of  the  cost  of 
repairing  or  building  a  number  of  dikes  is  liardly  necessary,  as  such 
estimates  can  best  be  made  after  the  money  is  appropriated  and  just 
before  operations  are  commenced.  Bars  are  liable  to  change,  aud 
methotls  of  construction  are  gradually  improved  by  esperience.  We 
Lave  now  on  band  detailed  maps  of  all  the  bars  above  Louisville  that 
sill  probably  require  attention  for  several  years. 

Onr  information  below  Louisville  is  not  so  complete,  but  it  will  be  in- 
crensed  from  time  to  time  as  required. 

The  Ohio  is  specially  in  need  of  a  suagbont,  built  litie  those  in  use 
on  the  Mississippi,  but  of  lighter  draught- 

The  Mississippi  snag-boats  have  wooden  hulls,  aud  now  draw  4^  feet, 
or  alwut  half  a  foot  more  than  when  they  were  launched.  This  is  due 
parily  to  the  strains  they  have  undergone  in  their  heavy  work,  but 
more  to  the  fact  that  all  wooden  boats  become  water-logged,  and  every 
year  draw  more  than  the  year  before.  With  snag-boats  this  is  a  verj' 
seriiius  matter,  as  they  can  only  work  advantageously  during  low  water, 
aud  the  less  they  draw  the  more  useful  they  are.  The  only  way  to 
remedy  this  defect  is  to  build  the  hulls  of  iron,  which,  tbongh  more 
costly  at  first,  is  by  far  the  cheaper  in  the  long  run.  Iron  hulls  are 
much  stiffei  than  wooden  ones,  remain  in  good  condition  almost  indefi- 
nitely, and  draw  no  more  water  when  ten  years  old  than  when  first 
bnilt.  A  snag-boat  for  the  Ohio  should  not  draw  over  2  feet,  and  should 
not  he  more  than  75  feet  wide,  so  that  she  may  pass  through  the  canal. 
The  cost  of  such  a  boat  would  probably  be  about  $70,000,  and  she  could 
teep  the  whole  river  clear  from  Pittsburgh  to  Cairo  without  any  trouble. 
I  know  of  no  expenditure  of  funds  that  would  give  more  general  approval 
than  the  construction  of  such  a  boat. 

I  would,  therefore,  recommend  an  appropriation  of  $350,000  for  use 
on  the  Ohio,  with  the  understanding  that  as  much  of  this  sum  as  may 
be  iiecessarj"  shall  be  used  for  the  construction  of  a  lightdraught  snag- 
boat.  1  would  also  request  that  no  part  of  this  appropriation  be  ex- 
pended for  any  local  purpose,  but  that  all  of  it  be  for  the  general 
improvement  of  the  river.  There  are  varions  towns  that  wish  their 
harbors  improved  out  of  the  general  fund,  when  such  improvements  are 
of  no  use  whatever  to  general  commerce.  I  would  recommend  that  no 
local  work  whatever  be  done,  except  where  there  is  a  special  appropri- 
ation for  the  purpose.  All  the  money  that  can  be  obtained  for  the  Ohio  is 
ueeded  for  purposes  that  will  benefit  its  whole  commerce.  I  think,  how- 
ever, that  no  work  once  begun  should  be  given  up  until  it  is  completed, 
nbeilier  its  object  be  local  or  not. 

LOCKS  AND  DAJIS. 

After  long  trial  of  other  methods,  the  commercial  int«reBts  of  the 
npiier  end  of  the  river  have  about  concluded  that,  in  that  part  of  the 
river,  the  only  radical  method  of  improvement  is  the  construction  of 
locks  and  dams.  The  usefulness  of  these,  however,  depends  entirely 
upon  the  practicability  of  making  chutes  from  200  to  300  feet  wide,  with 
gates  and  inclinea  so  constructed  that  coal-fieets  may  be  safely  passed 
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from  one  pool  to  another  without  beiag  divided.  By  yonr  appointment 
Mf^jor  Weitzel  and  I  were  constituted  a  board  to  investigate  and  report 
upon  this  subject.  We  are  not  yet  fully  prepared  to  submit  onr  report, 
but  it  will  be  completed  before  Congress  meets, 

We  have  already  decided  that  the  required  conditions  can  befalfilled  by 
several  plane,  bnt  wo  think  before  any  effort  ia  made  to  introduce  this 
system  on  the  Ohio  it  should  be  tested  on  the  Monongahcla,  The  presi- 
dent of  the  Monongahela  Navigation  Company  is  willing  and  ansiona 
that  the  experiment  should  be  made  at  Dam  No.  1  of  the  Monongahela 
slack-water,  and  oft'ers  in  behalf  of  his  company  to  pay  half  the  cost. 
I  would  strongly  recommend  that  hia  offer  be  accepted,  and  that  a  suit- 
able appropriation  be  made  for  this  purpose.  For  further  information  1 
would  refer  to  the  report  in  question. 

LIGHTS  AND  BUOYS. 

I  would  again  renew  my  recommendation  that  measures  be  taken  to 
aid  navigation  on  our  western  rivers  by  beacon-lights  and  buoys. 

The  bill  now  before  Congress  for  the  extension  of  the  jurisdiction  of 
the  Light-House  Board  will  secure  all  that  is  needed,  and  I  hope  that  na 
objections  will  be  made  to  its  passage. 

(IHIO  RIVER  BRIDGES. 

The  only  trouble  with  the  bridges  over  the  Ohio  River  during  the 
past  j^ear  has  been  at  Parkersburgh,  where  the  riprap  around  the  chan- 
nel-piers was  carelessly  put  in,  and  some  coal-barges  were  injured  last 
winter  by  striking  it.  In  accordance  with  your  instructions,  dated  Jan- 
uary 11, 1872,  I  visited  this  place,  accompanied  by  Mr.  Weston,  and 
found  the  condition  of  affairs  as  stated.  The  Baltimore  and  Ohio  Bail- 
road  Company,  when  my  report  (dated  February  Ifi,  1872)  was  for- 
warded to  them,  promptly  promised  to  remove  all  obstruction  from  the 
channel.  I  have  had  no  opportunity  of  inspecting  the  locality  since, 
but  as  no  further  complaint  has  been  made  to  this  office,  I  infer  that  the 
company  has  performed  its  part  satisfactorily.  It  is  very  important  for 
the  protection  of  navigation  that  the  general  bridge-bill,  sabmitted  by 
the  Board  of  Engineers  in  Ex.  Doc  No.  128,  House  of  Representa- 
tives, third  session  Forty-first  Congress,  which  ia  now  before  Congress, 
should  pass,  and  thus  prevent  further  trouble.  The  joint  resolution 
which  permits  the  construction  of  a  low  draw-bridge  at  Paducah  should 
be  repealed. 

BRIDGING  HIVBRS  UKDER  STATE  LAWS. 

I  think  that  the  attention  of  Congress  should  he  called  to  the  pro- 
priety of  passing  a  general  law  regulating  the  bridging  of  all  navigable 
rivers.  Under  the  present  practice  each  State  assumes  entire  control 
of  all  rivers  that  lie  wholly  within  her  boundaries,  whether  they  an? 
great  navigable  streams  or  not,  and  even  assumes  control  of  portions  of 
the  great  navigable  rivers  when  both  shores  are  in  the  State.  The  re- 
sult has  been  that  under  State  laws  the  navigation  of  some  large  rivers, 
notably  the  Wisconsin  and  Wabash,  has  been  mined  by  improperly- 
built  bridges.  In  otlier  cases,  as  at  Hastings  and  Saint  Paul,  on  the 
Mississippi,  the  State  has  permitted  the  erection  of  bridges  of  less  span 
than  the  United  States  laws  require.  This  matter  is  a  serious  one  on 
the  Ohio,  as  the  first  forty  miles  of  this  river  are  wholly  in  the  State  of 
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I'ennsj-lvaiiiA,  and  it  is  not  improbable  tbat  a  bridge  will  soon  be  built 
below  Pittsbnrgb  tbat  will  not  conform  to  United  States  laws,  and  may  be 
a  daugerODS  obstruction  to  navigation.  Tbe  question  is  also  important 
on  the  Monongahela,  over  wbich  a  bridge  is  now  proposed  by  the  Penn- 
sylvania Central  Bailroad,  to  which  there  is  much  opposition  by  the 
hrer  interest  Another  source  of  trouble  ia  that  State  laws  provide  for 
uo  sni>erTision  of  a  bridge  while  in  course  of  erection,  to  see  that  even 
such  laws  as  are  passed  are  observed. 

CAUSEWAY  AT  WHEELING  ISLAND. 

An  effort  was  made  during  tbe  last  session  of  Congress  to  procure 
aathority  to  close  the  right  channel  of  the  Ohio  at  Wheeling  Island  by 
a  causeway,  and  the  matter  was  referred  to  me  for  examination  and 
report.  My  report  is  dated  April  2, 1872,  and  was  adverse  to  the  grant- 
ing of  the  privilege  requested. 

HARBOR  OF  EVANSVTXLE,  INDIANA. 

The  survey  of  this  harbor  was  made,  while  I  was  absent  in  the  South 
establishing  water-gauges,  by  ray  principal  assistant,  Mr.  "William 
Weston,  civil  engineer.  The  report  thereon  has  been  printed  as  Ex. 
Doc.  So.  42,  Senate,  second  session  Forty-second  Congress. 

CUMBERLAND   DAM. 

This  is  an  old  and  unfinished  dam  across  the  Ohio,  near  the  moutb  of 
the  Cumberland.  It  was  surveyed  by  Mr.  Weston,  and  his  report  is 
printed  as  Ex.  Doc.  Ko.  IGj,  House  of  Eepresentatives,  second  session 
forty -.'second  Congress. 

MISCELLANEOUS  WORK  DUKIXG  THE  YEAR. 

Surrey  at  hcadicatcrs  of  the  Monongahelu. — This  survey  was  made  as 
ordered.  The  report  thereon  has  been  printed  as  Ex.  Doc.  Ko.  144,  House 
of  Eepresentatives,  second  session  Forty-second  Congress. 

Hurtey  of  Liching  Bicer  ax  a  harhor  of  refuge. — This  survey  has  been 
completed,  and  the  reiwrt  thereon  has  been  published  in  Ex.  Doc.  2So. 
'S}-2,  House  of  liepresentatives,  second  session  Forty-second  Congress. 

liiver-Kall  at  Xeirport  Barracka. — The  subject  of  the  construction  of  a 
river-wall  on  the  Licking  side  of  the  United  States  property  at  this  place 
was  referred  to  me  for  report.  After  a  careful  survey  and  borings  I 
submitted  a  report  on  the  Sth  of  June,  1872. 

MissUsippi  River  between  Alton  and  taontk  of  tbe  Meraiaec. — I  was  a 
member  of  the  board  of  engineers,  convened  by  special  order  No.  20, 
dated  headquarters  Corps  of  Engineers,  February  7, 1872,  for  the  con- 
sideration of  the  improvement  of  the  Mississippi  between  Alton  and 
the  mouth  of  the  Meramec.  Our  report  thereon  has  been  printed  as  Ex. 
Doc,  No.  G3,  Senate,  second  session  Forty-second  Congress. 

Water-gauges  on  the  Misaknppi  and  its  tributaries. — These  gauges,  with 
an  additional  one  at  Natchez,  have  all  been  established,  and  the  method 
of  construction,  with  details  about  recent  high  and  low  waters,  is  fully 
set  forth  in  my  report  dated  February  19, 1872.  All  observers  are  sup- 
plietl  with  record-books  and  blanks  for  weekly  reports  to  this  office.  I 
hada  great  deal  of  difficulty  at  first  in  getting  these  reports  properly  made 
out,  but  I  believe  that  all  observers  now  nnderstand  what  is  required 
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of  them,  aud  reports  are  iiroiuptly  and  refnilarly  received  from  all  sta- 
tions, except  that  at  tlie  mouth  of  White  Kiver.    I  expect  soon  to  send 
a  special  agent  to  this  point  to  straighten  ont  matters  and  secure  regu- 
lar reports. 
From  all  that  I  can  leani  the  system  has  given  great  satisfaction. 
Respectfully  submitted. 

WILLIAM  E.  MERRILL, 

Major  Engineers. 
General  A.  A.  ITumpheeys, 

Chief  of  Engmeers.  }y<tshington.  J).  C. 


evai."sville  harbor.  ixdiana. 

Office  of  Ohio  River  Ijipkovemekt, 
Cincinnati,  Ohio,  February  13, 187-. 
Geseral  :  I  have  the  honor  herewith  to  submit  a  report  on  the  im- 
provement of  the  harbor  of  Evansville,  Indiana,  made  by  my  assistaut, 
]^Ir.  William  Weston,  civil  engineer.  At  the  time  your  instructions,  of 
December  5,  were  received,  I  was  absent  in  the  South  on  duty  con- 
nected with  the  construction  of  water-gauges  on  the  ^lississippi  and  its 
tributaries,  aud  therefore  assigned  the  work  to  him. 

I  have  carefully  gone  over  the  whole  subject  with  him,  and  the  rfi)ort 
fully  meets  my  views  in  the  matter.  I  should  ]»refer  being  permitted  to 
build  a  0-foot  dike  on  a  hurdle  foundation,  as  this  method  of  construe- 
tion  seems  the  best  for  obviating  one  of  our  greatest  difiiculties,  the 
settling  of  dikes  after  exposure  to  high  water  for  one  or  two  seasons. 
Some  device  of  this  kind  is  a  necessity  for  dikes  on  the  lower  Ohio, 
where  the  bottom  is  unstable,  and  the  plan  indicated  appears  now  to 
o&'er  the  best  chances  of  success.  The  estimate  for  this,  as  given,  is 
^89,850,  and  therefore  I  think  that  it  would  be  best  to  have  an  appro- 
priation of  $90,000. 

The  intention  of  the  work  recommended  is  to  throw  the  channel  across 
the  low  neck  which  connects  the  bar  with  the  shore-bar  at  the  mouth  of 
Big  Bayon.  It  is  quite  possible  that  some  dredging  may  be  necessary 
to  assist  the  river  in  taking  this  course.  1  would  make  no  estimate  for 
this,  however,  as  it  can  be  done  more  cheaply  and  satisfactorily  by  the 
Government  dredge-boat  than  by  private  contract,  and  no  special  ap- 
.  propriatioo  would  be  required. 

Respectfully,  your  obedient  servant, 

WILLIAM  E.  MEEEILL, 

Major  of  Engineers. 
General  A.  A.  Humphreys, 

Chief  of  Engineers,  Washington,  D.  C. 


Office  op  Ohio  Rivkr  LMPl^o^■E)fE^"T, 
A'o.  4  PMic  Landing,  CindHnati,  Ohio,  Fdnvaiy  13,  1872. 
Coloskl:  I  have  the  honor  to  snbm it  the  following  report  on  the  Burrey  of  th«b«r- 
bor  of  Evftoeville,  IndiaDO,  made  Decaniber  9, 1871.  The accompBnyinjr mop,  inwuUt 
a  scale  of  t-hn,  or  1  inch  to  200  feet,  BhotrH  the  present  condilion  of  the  nver  it  tf>* 
place  from  the  moutli  of  Pigeon  Creek  tn  a  ppint  two  niilea  aliove  the  city  wharf,  in- 
clndiof;  tlie  esteut  and  height  of  tlie  present  baibor-liar  and  the  approocbca  to  tor 
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iniblic  Innding.  All  by<1rogrnpbic  work  tiax  lieen  reiluced  to  tlie  loir  viatvt  of  Ibe  )>iuit 
•n-asoo.  ttbicb  correspODilB  very  closely  to  extreme  low  ivnter.  The  aouiidinf^  E'^'*^" 
n-ere  all  located  tiy  triongolation,  and  eiteud  up  to  vhero  tlie  l>ed  of  tbe  river  pou- 
tinliea  at  »  very  uaiform  aectiou  for  several  niilen.  Bl-low  PiKoon  Creek  the  deirp  water 
Unt>B  Ibo  lodiana  shore  around  tbe  bend  fur  beyond  the  city  limitx. 

lu  addition  to  the  general  survey,  observations  were  taken  to  show  the  diri'etion 
and  relocity  of  tbe  cnrrent  in  tbe  main  channel  of  the  itvcr  appronchhij;  the  hurlrar- 
bar.  and  a  line  of  levels  mn  to  determine  tbe  surface  slope. 

The  reenlts  of  the  snrvey,  aa  shown  by  tbe  map,  prove  that  tbe  bar  encmaehiDK 
npoo  ETanaville  Harbor  is  a  continuation  of  the  shore-har  above,  whose  orisin  is  to  lie 
rrfrrred  to  tbe  fact  that  the  width  of  tbe  riveT-be<l  between  banks  is  tartly  in  iixcesa 
nf  that  reqnired  for  low  stages  of  witter.  The  miitfurtune  of  the  city  landing  Heem>t  to 
>H' that  it  is  too  far  np  Btreain,and  that  the  main  current  and  channel  of  tbe  river 
ttrikes  across  to  tbe  Indiana  shore  at  a  point  in  the  bond  below  the  place  set  apart  by 
the  city  to  receive  it.  Behinil  the  tower  point  of  the  bar  there  U  at  present  an  inlet 
<>i  pocket  of  sufficient  depth  nn<l  width  to  allow  boats  to  come  up  to  the  lauding  at 
low  water,  but  tba  bar  is  closing  in  upon  the  shore  above,  snit  the  probability  is  that 
it  will  soon  l>e  joined  to  the  shore  throughout  its  whole  extent,  and  will  thus  shut  otf 
M  access  of  boals  to  the  city  wharf  at  onliuary  sta^n  of  tlie  river.  Tliis  is  tbe  aji- 
prehendeil  danger  to  the  harlmr,  while  the  map  shows  in  detail  its  present  condition. 

The  results  of  the  invesligiilions  made  to  ascertain  "  What  was  the  condition  of  the 
ibaunel-way  of  the  Qiiio  at  tbe  time  when  the  approaches  to  Evausville  were  most 
favorable  and  the  lauding  moat  easily  effected,"  were  not  wholly  satiaf:kctory,  fnnu  tbe 
lacli  of  any  accurate  records,  maps,  sketches,  or  historJcftl  matter  wbatsoover,  beariuji 
upon  the  subject.  The  only  information  to  be  obtained  on  the  point  wa«  from  steam- 
boat nnil  river  men,  who  bod  been  familiar  with  tills  portiou  of  tbo  river  since  tba 
•arty  days  of  tbe  city.  My  principal  informant  vaa  C'.iptfviQ  James  W.  Stinson,  who 
has  had  a  ^iroctical  knowledge  of  tbe  harbor  for  npwnrd  uf  forty  vcnni,  and  whosi> 
testimony  is  qnito  full  and  trnstworthy.  and  is  corroborated  by  tiio  statements  of 
"Ihers.  Ho  says  tliat  when  the  harbor  was  in  its  best  condition  tbe  dry  shore-bar  of 
'ireen  River  Island  terminated  at  tbo  month  of  the  llig  B.iyou,  but  that  below  this, 
;iiid  leparnted  from  it  by  shoal  water,  over  which  boats  coolil  not  pass  at  the  lowest 
■ilageii  of  the  river;  there  was  a  bar  similar  to  the  present  harbor-bar,  bnt  smaller, 
nith  its  lower  end  opposite  the  foot  of  Loenst  street.  This  is  1,500  feet  above  the 
lower  end  of  the  bar  in  its  present  condition.  At  low  water,  boats  conld  then 
appToacb  tbe  present  landing  directly  from  any  point  below  Locust  street,  but  could 
not  land  above  without  touuding  tbe  foot  of  tbe  bar  and  passing  up  behind  it.  This 
VIS  thirty  years  a;!0  or  more.  Subscqnently  this  lower  bar  iocrcawd  In  extent,  bnt 
"M  very  cutiugeable  from  year  to  year.  After  nuusnaliy  high  water  it  would  come 
nnt  mock  larger  than  before,  and  then,  following  Boocesaive  seasons  of  comparativel.v 
Inw  water,  would  again  be  reduced  to  its  ordinary  size.  After  the  flood  of  1867  the  bar 
approached  nearly  to  its  prnsout  siie,  but  it  was  Bubsoqnently  greatly  rwlnood.  For 
ilie  past  few  years  its  law  of  jtrowth  has  seemed  to  undergo  a  change,  and  uotwith- 
scaudinfc  tbo  existence  of  conditions  of  the  river  once  favorable  for  its  reduction,  it  has 
persbteil  in  ^p^wing,  and  is  now  more  formidable  than  ever  before.  The  low  neck 
manectiDf;  it  with  tbe  shore- bar  has  filled  up,  and  from  this  point  down  it  is  gradually 
xClacbing  itself  to  the  main  shore.  The  cause  of  this  growth  is  not  easily  determined. 
It  is  not  yet  perfectly  certain  that  it  is  more  than  temporar>-,  to  be  again  reduced  or 
omnteracted  under  certain  unknown  conditions  of  the  river.  The  expericuee  of  the 
past  two  years,  however,  makes  this  supposition  improbable. 

The  wreck  of  the  steamboat  Missouri,  which  sunk  a  mile  and  a  half  aliove  the 
city  in  18OT,  may  have  led  to  an  increase  of  tbe  bar,  though  probably  its  influence 
was  little,  as  it  is  outof  the  main  channel,  and,  lying  up  and  down  the  river,  forms  but 
a  eioall  obstruction. 

Vert-  little  harm.  I  think,  resulted  from  tbe  wrecks  sunk  at  the  foot  of  the  bar  in 
November,  1870.  Tbey  were  very  near  its  lower  point,  and  perhaps  caused  some  in- 
crease in  the  deposit  of  sand  immediately  below'them,  but  nothing  more.  Tbey  were 
tntirely  removed  during  the  past  summer. 

The  bod  state  of  the  harbor  is  frequently  attribnted  to  tbe  increased  obstruction  of  • 
the  slough  or  "cut-oS"  behind  Oroeu  Birer  Island.  Steamboats  have  passed  through 
this  ilough  at  high  water,  but  nooue  knows  that  any  water  has  ever  passed  through 
it  at  low  or  ordinary  stages  of  the  river,  and  I  think  its  influence  in  its  best  condition 
was  small,  and  has  been  greatly  overestimated.  Tbe  origin  of  the  change  ia  to  be 
looke<l  for,  I  think,  in  a  gradual  and  probably  permanent  chau^  in  the  channel  of 
the  river,  causing  it  to  strike  Uie  Indiana  shore  at  a  lower  point  in  the  bend  thau  for- 
merjy. 

When  the  approach  to  the  city  wharf  was  most  favorable,  the  high  bank  of  the  Kon- 
tocky  point  opposite  extended  out  into  the  river  some  8(M)  feet  further  than  at  present, 
with  a  tendency  to  turn  the  channel,  which  comes  down  this  shore,  into  tbe  bend  on 
the  Indiana  side,  higher  up  than  its  present  [Kisition.    It  will  tie  seen  by  tbe  map  that 
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the  width  of  the  river  between  banliB  ia  liere  from  200  to  400  feet  in  excen  of  wh»l  ir 
ia  above,  so  that  the  conditiouH  nro  favorable  for  au  increasein  the  extent  of  the  fenn« 
bar.  This  reenlt  has,  no  doubt,  been  aggravated  by  the  action,  or  inaction,  of  tbt 
city,  in  allowing  material  for  grading  their  streets  and  wbarf  to  be  taken  fran  Uir 
gravel  point  on  the  Kentucky  side,  directly  opposite  the  troubleaome  bar.  The  rtdnc- 
tiOD  of  this  salient  point,  as  far  as  it  has  been  allowed,  has  had  the  same  effect  oii  ik 
low-watei  channel  that  the  corresponding  loss  in  the  high  hunk  has  had  in  divertiii^ 
from  the  city  wharf  the  force  of  the  high-water  cbaonel. 

Of  the  means  of  improvement  that  have  been  suggested  bat  a  few  deserve  notin. 
The  city  authorities  lost  snninier  made  a  small  and  oosucccssful  etfort  to  cut  a  i:)i»iiM 
through  the  low  point  botweea  the  shore  and  river  portions  of  the  bar,  io  ho|i«s  U 
secure  a  draught  of  water  sufficient  to  cut  out  a  throngh  channel  to  their  landiDBfrnDi 
above.  The  dSffereuce  of  level  between  the  surface  of  water  in  the  main  chaonel  ui<l 
Inthe  hay  at  the  time  of  the  survey  wasonly  0.4  feet,  while  the  bar  ia  here  very  wide  ami 
ooastantly  increaoing  in  height,  so  that,  nnder  the  most  favorable  ci^cu^lBtaDM^, 
nothing  more  than  a  temporary  benelil  is  probable  from  any  effort  of  improvement  in 
this  direction.  Whether  there-opening  of  the  "cut-off"  would  help  thematter  is  very 
doubtful,  and  its  probabilities  need  not  bo  discussed,  as  the  project  is  utterly  impnc- 
ticable. 

I  consider  the  only  cfKcieot  means  of  impiovemcnt  to  bo  a  dike  or  wing-dam  thrnvt 
out  ikim  the  Kentucky  shore,  above  the  city,  to  turn  the  current  of  the  river  agwii'i 
the  bar  and  scour  it  out.  Its  material  is  light  sand,  which  could  not  stand  the  cunvni 
if  once  turned  against  it.  Although  such  a  dike  properly  coiistract«d  would,  nodonlii. 
accomplish  this  object,  the  question  of  ita  exact  position,  direction,  and  oitent  l« 
secure  efBcienc;  and  economy  of  construction,  is  not  easily  determined.  The  snrficr 
elope  of  the  river  at  the  time  of  the  survey  was  0.37  feet  per  mile,  with  a  maiimnDi 
current-velocity  of  two  and  a  half  miles  per  hour.  This  is  not  enough  to  excite  »[■■ 
preheusioDB  of  any  troublesome  eddies  or  croBS-cnrrenta. 

The  dike  or  dam  proposed  coutemplat«a  turning  the  channel  across  the  low  u<(t 
between  the  harbor  and  shore  portions  of  the  bar.  It  atarls  out  from  the  Keatni'kv 
shore,  about  a  mile  above  the  city  wharf,  and  rune  across  and  down  tbe  river  till  il 
strikes  the  present  low-water  shore-line  of  tho  bar,  making  a  total  length  of  2.T00  fret. 
To  build  this  dike  to  a  height  of  9  feet  above  low-water  level,  with  a  top  width  i>: 
12  feet  on  up-stream  slope  of  one  on  one,  and  a  down-stream  slope  of  one  on  thirr. 
would  require  46,S0O  cubic  yards  of  riprap  stone.  Kstiniatiug  the  cost  of  qauTi'inv 
Hud  placing  in  dam  at  $I.T.'>  per  cubic  yanl,  the  totnl  cost  woiud  be  (tiO,8G0.  Anertb' 
dam  lias  boeu  exposed  for  a  year  or  two  to  high  water  and  ice,  it  will  probably  n^nii' 
an  additional  sum  for  repairs,  but  this  nouil  not  bo  considered  at  present.  Whr^: 
the  channel  hss  beau  once  opened,  a  less  height  of  dam  may  answer  tbe  purpo^o;.  siul 
this  expense  for  repair  may  thus  bo  avoided.  As  tbe  tower  part  of  the  dam  wiU  bax 
a  sand  foundation,  some  repairing  can  scarcoly  be  avoided.  At  an  eHtimaI«d  coei  "f 
iG  x>cr  linear  foot,  hurdle-work,  100  foot  wide,  could  be  laid  for  a  foundation  wlieir  lb- 
dam  was  built  on  a  sandy  bottom.  For  tbe  Ilrst  1,300  fuet,  tbe  bottom  is  gravel;  R^i1l:: 
hurdle-work  for  tbe  remalniug  1,500  fcot,  on  sand,  the  cost  would  beiucrcawd!^,i<i<i.  oi 
to  |d9.A"iO.  Eitperieiico  is  wanting  to  determine  tho  efiicioiicy  of  burdle-work  to  pri- 
vent  scour  iu  foundations  on  sand  in  the  Ohio,  Its  advantage,  however,  would  nu- 
doubtedly  be  eiifilcieut  to  compensate  for  the  extra  cost. 

Another  methoit  of  construction  would  be  to  put  brush  in  the  center  of  the  dam.  ~ ' 
to  low-water  level,  for  a  width  of  ;10  feet,  securing  it  by  piles  set  20  fi'et  from  tai ' 
other,  iu  two  rows.    If  this  method  bo  followed,  the  estimate  would  be  for— 

36,300  cubic  yards  of  riprap,  at  £  1.75 S'"^:"- 

3,109  conls  brush,  at  $3 ii.;>-'" 

340  piles,  at  S' ^-'■ 

Making  the  total  cost Tt.:!*^ 

To  build  the  daiu  to  a  height  nf  6  feet  nliove  low  water,  but  otherwise  of  the  Mat- 
'  dimeiiBious  as  above,  would  require,  if  built  of  stone,  3O,OU0  cubic  yards,  at  a  cwi  > " 
S53,ri00.  If  with  a  center  core  of  brnsh  30  feet  wide,  and  as  high  as  the  Iow-va:<i 
Hurface,  tbe  cost  would  be  reduced  to  $45,774.  It  is  of  course  impossible  to  forete^  wb.n 
the  eli'ects  of  the  dike  will  be.  Like  all  river-work  of  this  character,  it  is  only  1' 
awaiting  actual  results  that  the  efficiency  of  auy  plan  can  be  deoioustrateit.  With  ili- 
dike  bntlt  as  proposed,  it  may  afterward  be  fonud  necessary  to  oxteud  it  in  ordn  !• 
accomplish  all  that  is  desired.  The  positiuu  of  the  dam  was  laid  down  with  the  iil'  ^ 
that,  if  extension  was  found  ueccssary,  the  work  now  proposeil  would  be  wholly  at-i: 
able  end  adapted  to  subsequent  atlditioiis.  Ucider  the  circnnistances,  I  think  thai  II" 
extent  of  the  dike  as  indicated  on  the  map,  reaching  as  it  doe«  quite  armss  tbr  Iflo 
water  cbannrl,  is  all  that  should  uow  be  recomnieudco.    Nothing  leas  thau  this  U  I'Af'} 
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tofn'c'lic  desired  relief.  If  luiytbiiig  more  ia  foiioil  ucceHaarj,  it  cau  best  be  deler- 
Diined  after  the  reaulta  of  this  irork  become  known. 

Tbe  eMimatee  for  the  several  plana  auggested  above  stand  an  follown : 
For  a  (lam  9  feet  above  low  water : 

orntoue,  with  hurdle  fonn da tiou jW9,R'>0 

of  stone,  without  hurdle  foandatiou 60,  do*) 

of  stone  and  brush T0,3?7 

Kor  a  dam  6  feet  above  low  water; 

of  slonf,  with  hurdle  foundation 61,  SKI 

of  stone,  without  hurdle  foundation 52,500 

of  stone  and  brash 45,774 

A  more  obvions  though  indirect  method  of  improvemeut  would  be  to  move  the  city 
landing  down  stream  2,000  feet ;  this  would  take  it  below  the  point  of  tho  bar  and  out 
nf  its  present  trouble.  The  water  here  is  deep,  the  approaches  good,  and  the  bar  not 
likelj'  to  get  down  stream  far  enDugh  to  ^ain  interfere.  The  objeoj.ions  to  thia  al^  the 
(tat  of  oastructing  a  new  wharf,  its  removal  from  proximity  to  the  busioesa  portion 
of  the  city,  and  the  obatTuctioti  of  a  railroad  already  located  at  thia  landing.    The 

Sretent  citv  wharf  cost  tllli.OOO.  A  similar  wharf  below  the  bar  is  estimated  to  cost 
vm  $^00,000  to  $250,000. 

ThefoUowiofr  statistics  of  the  trade,  i&c,  of  Evausville  are  taken  from  a  report  lately 
I>i«Daml  bjr  Mr.  V.  Sorensoii  un  tbu  uinimereeuf  the  city.  His  report  is  quite  complete 
m  detail,  bnt  too  long  "to  be  reprodncnl  here.  I  give  only  a  summary  of  its  most  im- 
[lortaDt  points. 

The  totjil  amount  of  i  a  tern  at-re  venue  tax  collected  fiom  alt  aonrces  in  the  Grst  dls- 
trirt  of  Indiana  for  the  year  Ii*71  ivas  Sai4,037.5(i ;  for  the  past  three  years,  82,190,0)54.91. 

Value  of  imports  at  the  port  of  Evausville  for  the  year  iS71,  $169^8.;tO;  duties  col- 
ImMJ  on  above,  ?C9,771.87. 

The  number  of  steamboatM  inspected  at  the  port  of  Evanavllle  for  tlie  year  ending 
Jane  m.  Ii{71,  was  36 ;  amonat  of  feee  collected,  $1,002.35. 

Vauiber  of  steamboat  arrivals  for  ti^l,  3,5()d;  passed  without  landing,  154;  tonnage 
of  port.  9.9:{6.44  tons :  number  of  veHtcIs,  m. 

!,732,3Co.ti|l ;  total  valnc  rf  manufactures  for 


iiiportant  articles  of  e:tportfor  the  yen 


•  '.ini.  biiihelH 1,020,  r>HO 

I  Vitiun.  bales 37, 24a 

iTird  fruit,  pannds 209,100 

"    r.barrel,. 237,099 

intH,  bushels 47,116 


T  pea-i 

bates. 


:t7,320  I 
Very  respectfully,  yonr  obedient  si 


Oats,  bushels 

Pork,  barrels 

Tobacco,  hogsheads . . 

Wheat,  bushels 

Whisky,  barrels 


WJI.  WESTOS, 


cumbekl.vkd  daji. 

Ohio  Kiver  Improvemext, 
Cincinnati,  Ohio,  Februarif  14,  1S7L'. 
Gesebal:  I  liave  the  liouor  lierewith  to  forward  the  roport  of  Jlr. 
^Villiam  Weston,  civil  pnginecr,  assintaot  on  tlie  improvement  of  the 
OLio.  oD  the  "Cumberland  Dam,"  a  well-known  work  in  the  Ohio,  near 
llie  moati]  of  the  Cumberland.  At  the  time  your  orders  to  survey  this 
"lam  were  friven.  I  was  absent  in  the  SontU,  engaged  iu  the  constructioii 
"f  *  attT-jraiiges,  and  therefore  assigned  this  duty  to  Mr.  Weston.    I 
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fnllj  agree  with  his  recommeiKlatious,  and  think  the  repair  of  this  dam 
a  very  necessary  improvement. 

Resiieetfiilly,  your  obedient  servant, 

WJI.  E.  MERRILL, 

Mojor  of  Engintera. 
Brigadier-General  A.  A.  Humphbeys, 

Cliicf  of  Engineers,  W'aslungion,  I).  C. 


UyyicK  OF  Ohio  Rivbr  Ish'rovemest, 

CiiiciHRati,  Ohio,  Fcbruarg  14, 1^:72. 

Coi.dnkl;  1  linvu  llio  liouor  to  submit  the,  toWuvriof;  report  on  tlie  aarvey  of  tlie  olil 
ilnm  iu  the  Ohio  River,  near  tile  nmatti  of  tho  C'uniberlaiKl,  commouly  calleil  "  the 
CnmberluDd  Dani,"  made  in  acuonliinco  with  yoiir  i  list  met  ion  x.  referring  me  to  letters 
froin  the  Chief  of  EnKiiieers,  dated  October  Ql  nnd  '2&,  and  November  6,  1971.  Tbe 
object  of  tho  survey,  as  derived  from  these  letters,  vntn  to  show  tho  present  condition 
of  the  dam,  to  what  extent  it  noiv  fails  in  the  object  of  its  coDHtractioa  and  operates 
nnfavoniblf  to  tho  trade  of  the  Otiio  and  Cumlierlaud  Rivera,  and  to  furuish  siitlicieut 
data  for  ou  estimate  of  the  cost  of  its  repair  and  improvement.  Upon  arriving  at  tbe 
dam,  I  found  that  ttie  survey,  to  In  tn  any  way  satisfactory,  shontd  extend  from  tho 
licad  of  the  daiu  to  the  foot  of  t!ie  lower  tow-bead,  n  little  more  than  three  miles,  aad 
include  both  chnnncls  of  tbe  rivur,  with  a  liberal  nnmbcT  of  soundinfrs  in  each. 

With  the  small  sum  lillotti'il  for  tbe  object/  socli  a  8nr\-ey  was  ijuite  heyoud  my 
meoua,  and  it  was  ontv  by  ovailiiiK  myself  of  the  assistance  vuluntarily  offered  by  the 
people  of  Smithland  tb-it  1  was  euabled  to  make  so  extensive  and  complete  a  survey  as 
tbe  situation  demanded, 

Tbe  ficld'Work  was  done  hetivcr^it  November  15  nnd  2r>,  with  tlio  wat«r  at  a  very 
tavorable  stage,  being  nt  no  time  more  than  2  feet  al>ove  tlie  lowest  staj>e  of  the  sea- 
son. The  soundings  taken  wore  all  located,  and  on  tbe  niap  are  reduced  to  the  low- 
wator  Hnrfuce  of  1S7I.    This  was  about  6  iuchoH  above  extreme  low  water. 

Tho  accompanying  map  is  drawn  to  tbe  scale  of  1  inch  to  500  foot,  anil  shows  very 
fuUy  the  present  condition  of  the  river  at  the  dam  and  through  the  cb.inncis  ou  eacb 
Hide  of  Cumberland  Islaud.  An  enlarged  sketch  showB  the  sonudings  od  the  dam. 
The  total  length  of  tlie  dam  is  2,GU0  fooL  About  one-fiflh  of  this,  bciug  that  jiortioa 
in  the  main  channel  of  the  river  near  Dog  Island,  is  covered  from  3  to  5  feet  at  low 
water.  There  is  no  gap  or  breach  through  any  portion  of  the  dam,  and  the  indications 
are  that  whatever  subsidence  has  taken  plaoe,  bos  been  general,  and  without  any  di8~ 
placement  of  tbe  rock.  Ttie  diH'oronce  of  level  between  tbe  wator-snrface  above  and 
below  tbe  dam  was  half  a  foot  at  tbe  time  of  this  sivey ;  at  extreme  low  water  it  in 
greater,  and  in  high  wat«r  much  less.  The  highest  ^art  of  the  dam  is  400  feet  from 
the  eastern  end.  where  it  is  5.4  feet  above  low  water.  At  this  point  very  little,  if  any, 
change  has  taken  place  in  height  or  condition  aiuce  185^  the  (fate  of  the  last  work  on 
it.  West  of  this,  toward  the  main  channel,  the  dam  gets  gradnally  lower  till  it  rons 
beneath  the  low-water  surface  nt  the  west  side  of  the  "  V."  Its  width  on  top  from  the 
"V"  to  Cumberland  Island  varies  from  20  to  80  foot,  and,  with  thn  gravel  that  is 
packed  against  it,  it  is,  iu  somo  places,  upward  of  100  feet.  From  the  "  V"  west,  tbe  gen- 
eral width  on  top  is  from  15  to  3U  feet,  with  the  side-slopes  iiuite  steep  across  the  deep 

The  general  condition  of  the  river  on  each  side  of  this  island  is  shown  by  the  map. 
From  an  examination  of  this,  it  will  be  seen  that  tho  dam,  iu  its  present  condition,  en- 
tirely foils  in  tbe  object  of  its  construction,  whether  that  object  was  "  to  throw  the 
low-water  channel  to  the  left  of  the  island  nnd  by  tbe  town  of  Smithland,  to  avoid  & 
shoal  bar  near  the  lower  point  of  the  island,"  as  stated  by  Captain  Richard  DelaAeld, 
in  report  to  the  Chief  of  Eugiueers,  dated  January  IG,  IHitS,  or  "to  open  an  uninter- 
rupted low-water  communication  with  tbe  Cumberland  River,  via  the  Kentucky 
Chute,"  as  inferred  from  the  report  of  Charles  A.  Fuller,  United  States  agent  and  engi- 
neer, Ohio  River  improvement,  |41  the  Chief  of  Engineei^,  under  date  of  September  1. 
1854. 

The  bar  opposite  Hamletfibnrgh  has  been  the  controUinghar  of  tbe  Lower  Ohiii  for  the 
past  luiv-wuter  season;  boats  that  passed  other  bars  without  difflcutty,  almost  in- 
variably stock  here.  Bering  tlie  time  of  the  survey  there  was  only  a  portion  of  one 
day  when  there  was  not  one  or  more  boats  laboring  to  get  over  this  bar.  The  only  low- 
water  steam  boat-channel  is  now  on  the  west  side  of  tbe  island,  passing  over  the  dam, 
and  it  is  qnite  plain  that  tbe  dam.  as  it  is,  is  only  an  obstruction  to  this  cbannel.  Its 
effect  is  to  give  shoater  water  on  Hamletsburgb  Uar,  and  to  make  a  onrrent  at  the  dam 
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so  gtmag  that  many  of  tho  Hutnller  tow-boats  bave  to  break  tlieir  towa  to  stem  it.  At 
Ilie  bead  of  tbe  Kentockj  Cbiite  tbe  nrcck  of  tbe  steamer  Robert  Moore,  acconipaiitc<l 
l>j  ■  pile  of  snogs,  lies  in  ^lint  little  chanDel  there  is,  and  at  the  foot  of  tbe  island  tho 
chnio  at  the  lett  of  tho  tow-head  is  very  narrow  and  perilons,  while  the  former  main 
•-hsnnel  between  the  tow>bead  and  inland  has  little  depth  of  water  in  it.  In  a  word, 
the  effect  of  tbe  dam,  in  its  present  condition,  is  tbe  anomalons  one  of  not  improvinj; 
the  Kentucky  Cbnto,  while  it  makes  the  main  channel  nnnaturally  had.  Tiie  necessity 
and  importance  of  opening  the  Kentucky  Chnte  to  navigation  at  all  stages  of  water, 
is  generally  acknowledged.  When  it  is  considered  that  the  navigation  of  the  Comber- 
land  River  must  find  an  outlet  throngh  this  channel  of  the  Obio,  and  that  there  is 
better  water  at  times  in  the  Cumberland  than  in  tbis  chute  of  the  Obio,  no  further 
.irgnment  is  needed  to  show  why  attention  should  be  given  to  keeping  open  tbiscbuteiD 
preference  to  the  other,  altbougb  tbat  is  naturally  the  main  channel.  The  same  argu- 
ment that  existed  for  bnildinc  the  dara,  now  esists  for  this  repair.  A  single  incident 
wiU  show  how  the  case  stands:  In  June,  1367,  tho  steamboat  Robert  Mciore,  valued, 
with  cargo,  at  $40,000,  came  down  tho  Cumberland  without  difficulty,  made  an  uusue- 
cessfal  effort  at  ench  end  of  the  cbute  bohiad  Cuwberlaud  Islaml  to  got  through,  and 
upon  a  third  attempt  struck,  and  sank  in  the  tippet  chiito,  and  proved  a  total  loss.  Tho 
loss  by  this  accident  was  enough  to  rebuild  the  dam.  No  objectioo  has  been  made  by 
river-men  or  river  interests  to  naving  tho  dam  robnilt,  as  there  is  plenty  of  width  for 
uavieation  in  tho  Kentucky  channel.  Two  important  qncstions  for  consideration  are, 
whether  tbe  dam  can  be  built  up  with  a  probability  of  its  permanency  and  efficiency, 
without  tho  need  of  constant  repair ;  and,  whether  it  will  have  the  desired  eft'eet  of 
opening  a  good  and  anfllciciit  low-water  duiunci  past  the  month  of  the  Cumberland,  if 
40  built.  About  the  first  point  I  think  there  ran  bo  no  doubt,  as  tho  old  dam  is  every- 
where  sound.  Like  all  dams,  it  has  settled  a  few  feet,  but  without  material  injury.  I 
raunot  ascertaiu  that  the  part  now  under  low-water  lino  was  overbuilt  above  or  up 
to  it.  The  last  work  on  it  was  done  iu  IW5.'!,  and  in  tho  linal  report  of  Mr.  Fuller, 
referred  to  above,  be  says  : 

"  On  Ihe24tli  September  I  was  constrained  toanspend  tho  work  for  tho  want  of  ade- 
•jnate  funds  to  complete  it.  ■  •  '  Tho  work  remaining  to  be  done  consists  iu 
finishing  tbe  portion  between  tho  '  V  and  Dog  laland,  and  in  extouding  the  dam  along 
tlie  dry  bar  to  the  head  of  Cumberland  Island,  a  distnnce  of  about  live  hundred  yards, 
which  will  require,  in  all,  about  lifleeu  thousand  tons  of  stone." 

Tbis  work  was  never  done.  The  dilapidated  condition  of  the  dam,  therefore,  restllts 
mainly  from  tbe  fact  that  it  was  never  completed.  The  stone  of  tho  dam  is  every- 
where ccmoiited  together  by  sand  and  gravel,  and,  for  a  fonndntion,  is  almost  equal  to 
solid  rock.  Building  npon  this,  the  work  would  be  almost  entirely  free  from  such 
ilaugersand  difficulties  as  attend  the  construction  of  any  new  dam  of  this  mogDitade. 
Id  answer  to  tho  iguestion,  whether  tho  dam  would  have  the  desired  effect  to  give  un- 
intermpted  navigation  throngh  the  Kentucky  Chute,  if  it  were  built  up  oa  proposed, 
the  historical  records  of  tho  present  dam  ate  to  the  point,  and  invaluablo.  Accompa- 
uriug  Captain  Dclafleld's  report  of  1833  is  a  sketch  of  the  locality,  showing  the  line 
of  tho  proposed  daiu,  with  the  ^ndition  of  the  left  channel  when  tho  work  was  com- 
menced. This  shows  that  the  head  of  the  Kentucky  Chute  was  then  dry  at  low  water. 
The  nest  record  in  this  oflHce  is  a  sketch,  indorsed  by  Lieutenant  A.  H.  Bowman,  Engi- 
neers, made  in  1835,  alter  the  completion  of  the  tirst  work  on  the  dam,  showing  good 
water  through  the  cbute. 

The  second  work  done  on  the  dam  was  in  1B43,  and  accompanying  thia  report  is  a 
tracing  of  an  ofQcial  map,  {marked  A,}  giving  soundings  iu  the  Kentucky  Chute  before 
and  aner  the  work.  This  map  shows  that,  subsequent  to  the  first  work,  the  chute  at 
tbe  head  of  tho  island  bad  again  become  closed,  and  dry  at  tow  water,  but  that  after 
patting  into  the  dam  but  55  per  cent,  of  the  stoue  required  to  bnild  it  up,  as  then  pro- 
posed, (I  qnoto  from  Sir.  Fuller's  report,)  "  the  effect  of  this  work,  though  but  (lartially 
oomplel«d,  has  been  already  to  open  an  uninterrupted  low-water  communication  with 
the  Cumherland  Kiver  via  the  Kentucky  Chute,  at  the  head  of  the  island,  throngh 
which,  at  the  date  of  the  survey  iu  IStB,  no  water  whatever  passed,  but,  on  the  con- 
trary, a  sand-bar,  elevated  some  S  or  3  feet  above  the  low-water  surface  of  the  river, 
i>ccupied  the  whole  chute.  During  the  present  season  of  unusually  low  water,  the 
channel  on  the  Kentucky  side  of  the  island,  through  its  entire  length,  is  navigable  for 
all  iHHits  that  can  approach  it,  either  from  above  or  below." 

This  state  of  things  continued  with  but  littlu  change  up  to  tbe  high  water  of  lSt>7, 
when  a  sand-bar  formed  at  the  head  of  the  chute,  greatly  obstructing,  but  not  entirely 
closing,  the  channel  as  before.  If  there  could  otherwise  be  any  doubt  about  the  eOi- 
cieocy  of  a  oompletcd  dam,  these  facts  make  its  success  almost  certain,  for,  with  con- 
oiderable  water  now  passing  throngh  the  chute,  the  circumstances  are  much  more 
favorable  than  in  1831!  or  in  1853,  when  at  tbe  same  stage  the  chute  was  dry.  It  must 
also  be  considered  that,  by  opening  the  Kentucky  channel,  all  boats  will  avoid  the 
present  serious  obstruction  at  Hamletsbnrgb  Bar,  and  there  will  then  be  no  necessity 
for  the  improvements  otherwise  demanded  there.    The  chute  to  tho  right  of  Dog  Island 
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is  closed  at  lov  water  b;  several  reefs  of  rock  crossing  it,  and  uo  scour  can  take  placf, 
liowcver  high  the  dam  is  built. 

The  dam,  I  think,  aeed  uot  be  built  higher  tban  six  feet  above  low  water,  but  should 
be  extended  1,000  feet  southerly,  to  reach  the  Lead  of  Cumberland  Inland.  Its  top 
width  I  liave  put  at  20  feet,  with  an  up-stream  slope  of  one  on  one,  and  a  dowD-streaiii 
slope  of  one  on  two.  The  amount  of  stone  required  to  build  the  dam  to  these  dimeu- 
sions  is  21,000  cubic  yards. 

Stone-qnarries,  accessible  to  boats  at  all  stages  of  water,  are  found  some  six  or  eight 
miles  up  the  Ohio,  and,  allowing  $1,75  per  cubic  yard  for  iiuarryiug  and  putting  iu  tlie 
dam,  the  cost  of  the  work  will  be  $36,750. 

As  the  stone  is  convenient,  and  can  be  boated  at  the  lowest  stage  of  water,  and  VkH 
there  are  few  of  the  difllcullics  attending  the  work  of  repair  that  were  met  with  iu 
the  original  work  of  construction,  I  see  no  reason  why  the  dam  may  not  easily  becom- 
plet«d  m  ooe  season. 

Very  respectfully,  your  obedient  servant, 

WM.  M'ESTOX, 

Colonel  Wm.  E.  Merrill, 

I'niM  Stattt  Engiiieen,  CineiHiiali,  Ohio. 


K  3- 


CiNCiNSATi,  Ohio,  February  5, 1872. 

Genebal  :  I  bave  the  honor  herewith  to  submit  my  report  on  the  sur- 
vey of  the  Monoiigahela  KiverfromNewGeneva,  Pennsylvania,  to  Mor- 
gautown,  "West  Virgiiiiii. 

My  absence  in  the  South,  on  duty  connected  with  the  eatablishmeDt 
of  water-gauges,  has  hitherto  prevent«d  me  from  writing  up  the  report, 
and  since  my  return  I  have  been  somewhat  delayed  by  the  necessity 
of  additional  work  on  tlie  niax>3,  which  I  had  expected  to  have  fouiit) 
complete. 

The  act  of  Congress  under  which  tliis  report  is  made  appropriates 
a  sum  of  money  lor  various  surveys  and  examinations,  and,  amoug 
others,  "  for  survey  of  the  Mouongahela  River  from  Sew  Geneva,  iu 
I'ennsylvania,  to  Morgantown,  in  West  Virginia."  The  act  limits 
itself  to  the  words  quoted,  aud  for  instructions  as  to  its  intention 
you  referred  mc  to  the  chairman  of  the  Senate  Committee  ou 
Commerce,  who  directed  me  to  ajiply  to  the  Hon.  J.  C.  ilcGrew, 
the  Kejireseutative  in  Congress  from  the  Morgantown  district. 
Mr.  ilcGrew  gave  me  to  understand  that  ho  bad  requested  this 
sun^ey  at  the  instance  of  his  constituents,  who  were  practically 
deprived  of  water  communication,  except  at  rare  intervals,  and  that 
they  wished  to  bave  the  Monongabeln  River  so  improved  by  locks 
and  dams  as  to  be  always  navigable  to  Morgantown.  I  bave  there- 
fore made  the  survey  with  this  view. 

The  ^loDongahela  River  proper  is  composed  of  the  Tygart's  Valley 
Eiver  and  the  West  Fork,  of  which  the  former  rises  along  the  west- 
em  slope  of  the  Allegheny  Mountains,  and  the  latter  in  the  hill  conn- 
try  to  the  west  of  these  mountains,  both  streams  being  wholly  in  the 
State  of  West  Virginia.  They  run  northward  on  lines  nearly  paral- 
lel, and  nnitu  at  Fairmont  to  form  tlie  Monongahela,  which  at  this 
point  is  crossed  by  the  Baltimore  and  Ohio  Railroad.  The  railroad, 
after  crossing,  follows  a  northwest  course  to  Wheeling,  where  the  river 
runs  almost  due  north  into  Pennsylvania,  preserving  this  general  di- 
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lection  nntil  it  reaches   Pittfiburgh,  where   it   unites  with  the  Alle- 
gheny to  form  the  Ohio. 

The  ilistaDCes  from  Flttsbargb  of  the  more  important  points  on  the 
MonoDgahela  are  as  follows : 


HtUbniyh 

XcK*«nirt.  mantb  of  Youghloghcu}-.. 

U  «BiHi|C*Mii  city 

BrovTiSTlUe _ 

Jacob'*  Cnek,  hnd  of  alackntcr 

NewO«nevii 

Potal  MarioD.  moBthof  Chnat 

PmniylTuila  ud  West  VlninU  Scal«-1 
UormntowD  SiupcDalon-Brldge  ._...., 


The  principal  tributaries  of  the  Monongahela  are  the  Tongbiogbeuy, 
which  heads  in  Maryland,  near  its  western  boundary-line,  and  is  fa- 
mous for  the  excellent  coal  on  its  banks,  and  the  Cheat,  a  wild  mount- 
ain torrent,  mnniug  through  deep  gorges,  and  over  numerous  falls 
and  rapids,  that  heads  in  the  Allegheny  Mountains,  northwest  of  Staun- 
toD.  The  Youghiogheny  is  occasionally  navigable  in  times  of.  high 
waterj  bat  the  Cheat  is  never  so  for  a  greater  distance  than  two  miles 
from  its  mouth.  The  lower  part  of  the  Monougahela,  from  Fittsbnrgb 
to  Jacob's  Creek,  two  miles  below  New  Geneva,  is  made  permanently 
navigable  by  means  of  locks  and  dams.  To  understand  fully  tbe  con- 
ditioD  of  affairs,  a  brief  history  of  this  improvement  must  be  given. 

Tbe  Monongahela  Navigation  Company  was  chartered  by  the  State  of 
Pennsylvania,  in  March,  1830,  for  the  purpose  of  making  "a  lock  navi- 
gation on  the  river  Monongahela."  Their  object  was  to  make  "  a  com- 
plete slackwater  navigation  between  the  points  herein  mentioned,  to  wit, 
the  city  of  Pittsburgh  and  the  Virginia  State-liue."  It  was  provided 
that  if  the  company  did  not  commence  within  five  years,  and  "complete 
the  navigation  to  the  Virginia  State-line  aforesaid  in  seven  years  there- 
alter,"  all  their  rights  and  privileges  should  revert  to  the  State.  These 
restrictions  were  changed  from  time  to  time,  and  the  present  condition 
of  this  work  and  its  legal  obligations  as  to  extent  are  as  follows : 

Slackwater  navigation  has  been  extended  by  six  dams,  with  corre- 
sponding locks,  from  Pittsburgh  to  Jacob's  Creek,  eigbty-fonr  miles 
from  Pittsburgh,  two  miles  below  New  Geneva,  and  eight  and  one-fourth 
miles  below  the  Virginia  State-line.  The  obligations  of  the  Mononga- 
hela Navigation  Company  to  extend  their  slackwater  to  the  State-line 
have  been  modified  by  the  act  of  April  8, 1857,  which  reads  as  follows : 
That  whenever  tLe  constmction  of  Bufficietit  locks  and  dame  to  exMml  tbe  slack- 
watrr  on  the  M(iiioD|cahel»  River  frooi  the  Ponosylvania  State-ltoe  to  Morgaatown,  in 
Mooongalia  County,  Yirgioia,  shall  have  been  couimeiiced,  it  shall  bo  the  duty  of  the 
Monongahela  Kavigation  Company  to  comtneuco  tbe  construction  of  lock  and  Dam  No. 
7  in  sDch  manner  and  on  such  plan  as  will  extend  the  navigatiou  from  ita  present  ter- 
Diinns  to  the  Virginia  State-line,  and  complete  the  Hame  simnltaueonsly  with  the  com- 
pletion of  the  work  extending  to  Morgautown,  That  bo  much  of  nil  acts  heretofore 
tiaascd  as  have  reference  to  the  timeof  completion  of  satil  improvement  to  the  Virginia. 
State-line  be,  and  the  some  ate  hereby,  repealed. 

On  the  present  slackwater  there  are  sis  <lams,  located  as  follows : 
At  Pittsburgh,  Dam  No.  1 ;  lift  8  feet ;  2  locks. 
At  Port  Perry,  Dam  No.  2 ;  lift  8  feet ;  2  locks. 
Just  above  Elizabeth,  Dam  No.  3 ;  lift  8  feet :  1  lock. 


Li,  i.KibyGoOgk' 
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Kenr  Belle  Vernon,  Dam  No.  4 ;  lift  10  feet;  1  lock. 
Two  miles  above  Brownsville,  Dam  No.  0 ;  lift  14  feet ;  1  lock. 
At  Kice's  Landing,  Dam  No.  6 ;  lift  14  feet ;  1  lock. 
Tlie  cost  of  these  danis  was  as  follows : 
lJr4i— Bam  No.  J,  witb  one  lock SUC.tNWi 

Diim  No.  2,  with  one  lock 96,tH>U 

DaiuKo.  3,  witli  oiiolock Not  KJ^eu. 

Dam  No.  4,  with  onolock Xot  giveu. 

lAiC,— Dam  No.  5,  with  one  lock )  ,  .j   „,, 

Dam  No.  0,  with  oue  lock J  t^,4.t> 

It  should  he  stated  that  the  additional  locks  at  dams  Kos.  1  aud  '2 
were  added  after  the  original  construction,  and  do  not  appear  in  this 
estimate  of  coat.  The  cost  of  the  first  two  dams  was,  however,  mnch 
increased  by  damages  from  fioods  during  construction.  It  ia  eatimated 
that  but  tor  these  accidents  these  two  dams  would  have  cost  $67,000 
t^ach.  The  cost  of  ofQc«s  and  toU-boiiaea  ia  not  included  in  the  expendi- 
tures reported.  The  cost  rei>orted  for  dsima  5  and  6  includes  all  inci- 
dental expenses,  the  coat  of  clearing  the  channel  at  several  places,  and 
some  extra  work  on  Dam  No.  4.  It  would  probably  be  fair  to  put  the 
tost  of  these  dams  at  abont  890,000  apiece. 

The  locks  arc  100  feet  long  by  50  feet  wide,  excepting  the  new  locks 
at  dams  1  and  2,  which  are  250  by  5(J.  These  last  cost  856,300  and 
850,000,  respectively. 

As  this  river  ia  already  alackwatered  for  eighty-four  miles,  with  a 
proviso  for  the  continuance  of  this  method  of  improvement  nine  miles 
farther  tu  the  State-line,  and  as  the  inhabitants  of  the  Upper  Mouonga- 
Iiela  are  unanimous  in  their  wish  that  any  further  improvement  of  the 
river  should  be  on  the  same  system  that  has  been  so  successful  for  the 
lower  portion,  I  have  limited  myself  to  the  consideration  of  improve- 
ment by  locks  and  dams.  Moreover,  the  fall  of  the  river  between  Mor- 
gantown  and  the  bead  of  the  present  slackwater  is  so  great — 28  feet  in 
eighteen  milea — and  the  supply  of  water  is  so  small  in  summer,  that  no 
other  method  would  give  the  required  relief. 

The  survey  from  Morgantown  to  New  Geneva  was  made  in  August, 
1S71,  during  low  water,  by  Messrs.  Charles  Beichspfarr,  E,  A.  Chase, 
and  J.  F,  Wilson,  civil  engineers.  Aa  the  slope  of  the  river  waa  the 
moat  important  point  in  a  slackwater  system,  special  attention  was  paid 
to  the  level-lines,  which  were  run  twice  each  day,  and  afterward  verified 
by  a  contiunous  leveling  both  ways,  so  that  each  portion  of  the  line  was 
gone  over  four  times.  The  following  table  exhibits  the  height  above 
slackwater  at  Jacob's  Creek  of  the  tow-water  tiver-surface  at  some  of 
the  more  prominent  points  on  the  river.  On  the  maps  this  is  given  for 
every  station,  bnt  the  full  table  is  too  lengthy  for  insertion  in  the  text 
of  the  report : 
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MBt-nartown  Kipple.  below 

Cooylc 
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Gniniillii  IsUntl,  head 

IVnt'n  Kiiii 

GranvJUe 

UuDtllon.  or  Jimlown 

JlaiWTn  Kipplc,  ■boTo 

JlmtowD  Kii>ple,betow 

CirattiieT>  KoD 

<'o11iB>»rpperBi!)I>le,  Bbovo 

CoUina'a  Vpnu  Ktpplv ,  below 

CoUiiu'i  Lower  K)|>ple,aW-e. 

Colliu's  Lnirer  BIpple,  below 

■IhntS\tti!n./""^^V/"//.'.'.'.'.'."'.'. 

<.'R>oked  Ron  Sipple^  aboi-e 

4>Dol»<l  Kim  KInpl?,  below 

TenniiylTaTiU  mml  West  TirginiB  State 

Soldier's  Bar , 

PiiiDt  Uarioii,  month  of  Cheat  Itiver  . . 

Cheat  Elver  Kipple,  above 

Cheat  ItlTerSll>l>lo,belDir 

Crow*  Ferry 

Donliani  Croek  Ripple,  above 

Dnnkanl  Craik  Kipple.  below 

I"rieBiliihip  Hill 

Sew  Geneva  Klpple.  abovr 

Sew  Geneva  Kipple,  below 

Olawhoniw 
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The  original  iiitentioii  of  the  Monongaliela  Navigation  Company  was 
to  have  -1  feet  of  water  od  the  lower  injter-sills  of  their  locks  wheu  the 
river  was  "dead  low."  They  have  foniid  by  experience  that  this  is  not 
enough  to  secure  such  navigation  as  is  demanded  by  the  boats  that  use 
the  improvement,  and  they  have  since  adopted  the  rule  of  giving  C 
I'oet.  In  the  old  work  this  is  secured  by  dredging  and  by  raising  the 
daws  whenever  it  becomes  necessary  to  repair  tliem.  Guided  liy  this 
experience,  I  have  adopted  6  feet  as  the  miuimnni  depth  of  water  ia  the 
extension  of  the  slackwater  to  Morgautown, 

The  first  consideration  to  be  notetl  is  the  obligation  of  the  navigation 
company  to  extend  their  slackwater.  By  examining  the  preceding  table 
it  will  be  seen  that  the  height  to  be  overcome  by  such  extension,  so  that 
the  slackwater  may  stop  exactly  atjthe  State-line,  is  13.20  feet.  But  it  is 
inanifest  from  the  wording  of  the  acts  of  the  Pennsylvania  legislature 
that  they  intended  to  compel  the  company  to  extend  their  work  so  that  it 
would  connect  as  completely  with  any  work  on  the  Virginia  side  of  the 
line  as  if  the  two  works  formed  parts  [of  one  whole.  As  no  Virginia 
company  could  build  a  dam  in  Pennsylvania,  and  as  their  dam  would 
Imj  useless  if  there  were  uot  sufficient  water  below  to  enable  boats  to 
get  to  it,  it  follow  s  that  the  obligation  of  the  navigation  company  should 
t>e  interpreted  as  requiring  them  to  secure  6  feet  of  water  at  the  State- 
line  and  ap  to  it.  Au  examination  of  the  profile  shows  that,  to  get  6 
feet  on  Saddler's  Bar,  half  a  mile  below  the  State-line,  an  elevation  of 
18.75  feet  is  required  above  the  present  terminus  of  slackwater.  By 
dredging  a  channel  1,150  feet  long  and  200  feet  wide  through  this  bar, 
which  would  require  the  removal  of  8,000  cubic  yards,  the  necessary  lift  to 
l>e  overcome  might  be  reduced  to  17  feet;  butno  further  dredging  of  this 
bar  would  be  of  any  service,  as  the  shoalness  of  the  river  below  the  mouth 
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of  Cheat  would  necessitate  so  mnch  additioDal  dredging  tliere  tliat  it 
'woiUd  be  more  ecouoniical  to  gain  tlie  necessary  depth  bydama  As  lifts 
of  either  ISJfeet  or  of  17  feet  would  make  two  dams  necessary,  and  as  two 
dama  of  9^  feet  would  cost  but  little  more  than  two  of  8^,  the  estimate 
will  be  based  on  the  former  supposition,  and  dredging  will  not  be  con- 
sidered. The  second  method  would  probably  be  more  expensive  than 
the  first,  as  the  cheapest  dredging  on  the  Ohio  costs  90  ceots  per  cubic 
yard,  though  it  is  possible  that  iu  slackwatei  a  contract  might  be  t^en 
for  less. 

The  x>€ciiniary  value  of  the  obligation  of  the  navigation  company  may 
therefore  be  estimated  at  the  cost  of  constructing  two  additional  locks 
and  dams  with  a  total  lift  of  Iti. 75  feet.  The  cost  of  a  lock  and  dam  with 
a  lift  of  OJ  feet,  built  like  those  already  constructed  by  this  comjiany,  I 
should  estimate  at  $80,000.  The  total  cost  of  construction  would  there- 
fore be  $160,000,  and  this  is  the  sum  at  which  the  pecuniary  obligation 
of  the  Monongabela  Savigation  Company  should  be  estimated. 

Assuming,  in  the  next  place,  that  it  will  be  the  desire  of  the  naviga- 
tion company,  as  it  certainly  is  their  interest,  to  spend  this  amount;  of 
money  to  the  greatest  advantage,  and  that  they  will  not  object  to  having 
dams  built  in  Pennsylvania  with  slackwater  extending  into  West  Vir- 
ginia, provided  that  they  themselves  are  not  compelled  to  spend  any 
more  than  they  are  now  bound  to  in  order  to  carry  out  existing  obliga- 
tions, I  will  proceed  to  discuss  the  question  of  the  extension  of  the  slack- 
water  to  Slorgantown  purely  as  a  matter  of  engineering. 

Having  ascertained  the  best  method  of  accomplishing  the  woik,  and 
its  cost,  I  will  subtract  from  the  latter  the  present  value  of  the  obliga- 
tion of  the  navigation  company  as  determined  above,  and  the  remainder 
will  show  the  sum  to  be  furnished  by  others,  and  therefore  the  net  cost 
of  the  extension  to  Morgantown. 

The  fii'st  question  to  be  settled  is  the  limit  of  lock-lift.  This,  the  ex- 
perience already  acquired  on  this  river  shows,  should  not  much  exceeil 
10  feet.  It  is  true  that  locks  5  and  G  have  a  lift  of  1  j  feet  each,  but  their 
management  is  difficult.  They  were  expensive  to  build,  and  cost  much 
iu  repairs,  and  the  great  pressure  of  water  makes  it  unusually  difficnlt 
to  keep  them  in  working  order. 

The  rise  to  Morgantown  is  28  feet,  but  this  must  be  increased  by  at 
least  3J  feet,  iu  order  to  give  navigable  water  at  Morgantown.  We 
therefore  have  a  rise  to  be  overcome  of  31.50  feet>  which  can  easily  be 
met  by  three  dams  of  10.50  feet  each.  Applying  these  levels  to  the 
profile  we  find  that  they  suit  the  cose  admirably,  and  that  there  is  no 
difficulty  in  getting  6  feet  on  the  lower  miter-sill  of  each  lock,  and  that 
in  no  case  is  there  any  bar  below  a  lock  with  less  than  C  feet  of  water 
on  it. 

The  first  dam,  or  Dam  ^o.  7,  would  be  at  the  most  convenient  locality 
below  Jacob's  Creek;  No.  8  would  be  about  one-foiirtU  of  a  mile  above 
Crow's  Ferry;  and  No.  9  at  the  dam  at  Collius's  Ripple.  Dam  No.  8 
would  have  the  additional  advantage  of  making  slackwater  up  the  Cheat 
lliver  for  a  distance  of  over  two  miles.  It  is  well  known  that  there  are 
valuable  iron  deposits  up  this  river  that  have  hitheito  lacked  develop- 
ment on  account  of  the  inaccessibility  to  a  market,  and  a  partial  slack- 
watering  of  this  stream  may  stimulate  others  to  complete  the  work  by 
additional  dams,  or  by  a  tramway.  All  of  the  localities  selected  may 
be  varied  sliglitly  after  special  examinations  have  been  made,  but  it  is 
believed  that  no  great  change  will  be  found  necessary.  The  time  and 
funds  at  my  command  did  not  enable  me  to  send  back  parties  to  make 
special  surveys  and  borings  for  detailed  estimates,  and  nntil  the  aur^-ey 
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wuii  (^oiDpletod  nu(l  mapped  there  was  no  information  at  hand  which 
could  indicate  the  i)laces  where  special  examinations  were  needed.  It 
istUoaglit,  however,  that  the  inforioatiou  acquired  is  snfficient  to  enable 
C'oDpresR  to  determiite  upon  the  pTOpriety  of  niakiuj;  this  improvement, 
and  that  the  estimates  submitted  will  vary  but  little  from  the  fact. 

The  extension  of  the  existing  slackwater  will  be  greatly  to  the  ad- 
vant'age  of  the  Monongahela  Navigation  Company,  as  whatever  comes 
through  the  upper  locks  wilt  be  almost  certain  to  continue  to  Pitts- 
hnrgh,  thus  passing  through  Mc  company's  locks  and  paying  their  tolls. 
The  great  stimulus  that  would  l>e  given  to  all  kinds  of  business  in  the 
valley  of  the  Upper  Moiiongaliela  would  add  largely  to  the  revenues  of 
the  navigation  company. 

Tlie  most  satisfactory  plan  for  equitably  adjnstinff  matters  between 
the  old  and  new  works  would  probably  be  to  permit  the  navigation 
<.'»m|)auy  to  build  Dams  Kos.  7  and  S  according  to  the  prescribed  heights, 
and  thou  ro-imbnrse  them  for  whatever  amount  they  have  expended  in 
excess  of  tbeir  estimated  obligation. 

I  should  therefore  estimate  the  cost  of  the  extension  of  the  existing 
slackwater  to  Morgantown  as  follows: 

Tlim.  IjfliH  unrt  (lams,  lOJ  ft-i-t  lift,  nt  $'JO,im ^270,  OOfl 

I>rdiict  uliligatiuii  (>r  Mounii^<ilii-lu  Navig:ktii>ii  Ci>mimuy 16U,  OOU 

Net  c'list  of  «sti'ti«iou 110.000 

Whenever  tins  work  is  actually  undertaken,  special  anrveys  and 
borings  should  be  made  at  each  selected  site,  and  the  foregoing  esti- 
mates should  be  thoroughly  i-evised,  as  they  are  now  only  approxima- 
tions. 

It  must  not  be  forgotten  that  arrangements  must  be  made  to  -charge 
such  tolls  as  will  defray  cnrrent  expenses  and  will  provide  a  reserve- 
fond  with  which  to  make  both  ordinary  and  extraordinary  repairs. 

There  is  uo  donbt  that  this  impravement  would  be  of  great  benefit  to 
Xorgantown  and  the  country  in  its  vicinity.  At  present  all  goods  must 
!«  hauled  over  inferior  roads  from  Uniontown,  twenty-five  miles,  or 
Fairmont,  twenty  miles,  or  New  (ieneva,  sixteen  miles.  From  the  latter 
point  merchandise  is  often  hauled  up  in  flat-boats  by  horses — a  very 
tedious  and  insufficient  method  of  transportation. 

Last  year  a  very  light  boat,  the  West  Virginia,  drawing  12  inches  un- 
loaded, was  built  for  the  express  purpose  of  running  to  Morgantown,  in 
the  hope  that  she  might  be  able  to  run  there  regularly.  She  only  suc- 
ceeded, however,  in  making  five  trips  in  the  year.  Five  trips  were  also 
made  by  other  boats,  so  that  ten  steamboats  in  all  bare  succeeded  in 
getting  to  Morgantown  during  1871.  Some  years  since,  four  steam- 
boats, the  Globe,  Eclipse,  Lindsey,  and  Thomas  P.  Bay,  succeeded  in 
getting  up  to  Fairmont.  I  can  get  no  information  about  the  details  of 
these  trips,  but  they  must  have  been  made  during  some  unusual  period 
of  high  water,  as,  to  the  best  of  my  knowledge,  no  boats  have  been  to 
Fairmont  since. 

In  1860  »  company  was  chartered  by  tho  State  of  Virginia,  with  a 
<-apital  of  $200,000,  for  the  purpose  of  slackwatering  the  Monongabela 
trom  the  State-line  to  Clarksburgb,  but  nothing  beyond  a  reconnaissance 
of  the  ront©  was  made,  as  the  outbreak  of  the  civil  war  stopped  all  such 
enteri>risc8.    Their  charter  has  expired  by  limitation. 

I  requested  Mr.  George  M.  Uagans,  of  Morgantown,  who  lias  been 
actively  engaged  in  endeavoring  to  secure  the  extension  of  the  Monon- 
gahela  slackwater,  to  give  me  a  statement  of  the  material  interests  in 
27  S 
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tbe  section  of  tbe  country  proposed  to  be  benefited  by  this  improve- 
ment, lie  has  done  so  in  the  accompanying  paper,  which  I  desire  to 
attncli  as  a,  part  of  this  report.  To  him,  to  the  Hon.  J.  K.  Moorbead, 
president  of  the  Monongahela  Navigation  Company,  and  to  Mr.  B.  L 
Wood,  jr.,  of  Pittsburgh,  I  am  indebted  for  valuable  assistance  in  pre- 
paring this  report. 

The  annual  report  of  tbe  Monongahela  Navigation  Company  for  IS'V 
gives  some  statistics  of  their  business  that  may  be  useful  in  this  con- 
nection. 

During  the  year  57,590,400  bushels  of  coal  passed  out  of  the  Monou- 
gahela  into  the  Ohio,  and  1S'2,QI~  passengers  traveled  ou  the  Rlncb- 
water.  Tlie  gross  receipts  of  the  company  were  $232,498,  of  whicb  more 
than  50  per  cent,  came  from  coal,  coke,  and  slack.  Forty  thousand  dol- 
lars were  expended  for  repairs  and  dredging.  Fifteen  sheets  of  ma]ts 
accompany  this  report. 

liespectfully  submitted. 

\VM.  E.  MERRILL, 


General  A.  A.  Humphreys, 

Vhie/  of  Engineers,  WaxkingtoH,  ]>.  C 


Major  £ugiit< 


SlalfOifitl  of  the  mhiiral  itvoiirni  "f  Ihe  fiiprr  Valhn  of  lii-  JHouoagabfla  7.'im'.  I 

Ul:L-^:M^KK  1,  Ir-Tl 

Siii:  It  in  iii>t  pro)i(>BiHl  in  fiiniiHtiiiij(  ilnta  to  eater  into  ilctnil,  but  merely  in  Klair 
tc&diuf;  fnetH  r^jpiriliuf;  tlio  vnrioiia  pud  iiiipnrtaiit  iutervnts  to  bo  cnhaiirPil  liy  tin- 
exteiixiuii.  of  the  iiiinrov-oment  of  the  Jtiiiioti(;a1i«lii  River  to  MorKantoiru,  \Vf>i  Yit- 
ginia;  ivliicli  fucts  clviirly  (luinotistmtK  tiae  ailvniit;iKe8  tn  lie  dcrivnl  thcn-frum  (o  I"- 
not  merely  lociil.  but  will  include  tUe  MiHsissiiipi  Vsilley  hi  ita  otitire  lenstli,  ptrmi»iiii 
that  n-Uatever  coudncw  to  providing  such  a  corisidernMu  iiorlion  of  our  pupnlali"- 
witL  dienp  fnel  iind  otlier  varionsnrtii'las  of  spi'cliil  nnd  p^nurul  necessity  l)^!'!'!!!^ -■ 
snbject  very  ptopuily  of  notional  iiiiportnncp. 

It  is  iinivoriiiilly  I'uiicnlcd  tliat,  liy  the  cxti'iision  of  tliiu  iiiiprovemcot  np  tlic  ilzlit 
nnn  of  tlie  ('piht  Ohio,  a  rcfjion  of  itmnenHeiy  vnlnnble  reHonrcui  vonld  lie  rt'BibnI. 
^c  surface  of  which  ia  Keiii-rally  ond  pcculifti'ly  adnptcd  to  tlio  vnrionn  lirancliFB  "'' 
agriculture,  ulmundiog  in  forests  of  the  nioit  vsJuablu  varieties  of  timber,  nod  in  mib- 
eral  resonrces  not  equaled  by  ony  Hevtion  of  tbe  name  extent  on  the  coatinent- 

Tliat  portion  of  country  nioru  immediately  Iwiietited  by  tbe  contempliiteil  impro"- 
ment  would  enil)r.'icu  HevernI  counties  in  reniisylvauia  immediately  adjacent  and  nonli 
of  tbe  Stnte-liiie,  and  the  conntiea  of  Monoufjalia,  Hurion,  Taylor,  and  Harrison.  ii> 
West  Vinnnia,  compriBiug  a  diatonco  of  about  one  hundred  und  fortv  miles,  anil  iu- 
cladiog  the  best  sections  of  tbe  latter  Statu. 

In  order  to  lurnisb  infoi'matiou  that  may  bp  re)^T(led  as  entirely  reliable.  :in<l 
acquired  without  any  motive  of  self-interest  or  for  deceptiou,  I  beg  leavi'  to  eailnly 
the  followinfc  extracts  from  the  geological  report  of  Prolessor  Kogem.  State  geolod'i 
to  Virgioia,  and  Dr.  J.  J.  SleveuNon.  professor  of  geology  and  cliemjittry  in  Wtni  Vir- 
ginia Uuiventity, 

Professor  Rogem  saya : 

"CoAi Mean  senm  of  the  tipper  group,  cousideri'd  in  regnnl  t-o  its  ihiekn<-sA  auil 

tlie  quality  uf  the  rtial,  as  well  m  the  extended  area  over  which  it  is  (Oniid  and  tb' 
facility  with  which  it  cau  be  mined,  is  unquestionably  the  mint  valuable  seam  in  Ih' 
cmil-meosuros,  either  in  '\'irgiDia  or  Peousylvania.  By  careful  traciuct  eoDdnctnl 
iu  botli  States  this  seam  is  extensively  exposed  in  the  KlouongHbela  Valley,  from  t 
point  some  distance  above  Clarksburgh,  Harrison  County,  tu  the  State-line,  near  Xe" 
Geneva,  Pennsylvania,  bas  been  shown  to  be  identical  with  that  which  is  so  ]»'p:h 
dovelojied  in  the  nortliem  part  of  the  same  valley  iu  its  prolongation  in  Pennsylviuis. 
and  which  is  disclosed  ho  extensively  in  tlie  vicinity  of  Pittsburgh.  The  follnviDj: 
brief  summary  of  the  more  important  contents  of  tbe  upper  coal-group,  ns  discliwni 
along  onr  section,  will  serve  to  show  the  great  aWuencu  of  this  portion  if  the  cii»I- 
measures  as  regards  those  valuable  materials,  coal  and  limestone,  along  the  ^  ollry  of 
the  Monongahela : 
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"COAL  IS  TIIB  rPPKR  GROUP. 

Fwt 

■liist,  onnaiQseiuu,  No.  1 9,00 

"Seaiqd,orniBiueeftm,  No.  4 3.06 

■TtiiM,  or  main  seam,  Xo.  11 ."i.  06 

''foartli.  orinaiii  nciun.  No.  24 7.00 

"  Makini;  a  tnttil  thicknriu  of  workable  coal  in  thia  groap  ulong  the  Iidb  of  our 

-wlioaof 25.00 

"Aju^Rutu  veins  of  liiiiedtoue  in  n)>per  coal-group  alon^  the  line  of  section  of  50.10. 
Aildhi^  to  tbvai!  the  r>  feel  of  coal  and  24  feet  ot  liaieBtoiie  in  the  loiver  ahale  and  sand- 


itonegronn,  and  tbe  tl  feet  of  coal  and  3  feet  of  limeatono  of  the  loner  coalgronp, 
luve  fiic  tuH  whole  extent  of  coal-measures  embraced  in  our  section  a  thicknew  of 
nboiit  40  feet  of  coal  and  TO  feet  of  limestone — a  result  which,  making  all  allowaoees 
Ii.-r  flactiiatiouK  iu  particular  etrals.  is  well  calculated  to  show,  in  a  striking  point,  the 
uinpl«  untural  resources  uf  thin  hichly-favored  portion  of  our  State." 

I>r.  Stevenxon  savs,  in  his  oflicial  report  of  l»j69 : 

-Co.a.— Tlicnec'tion  just  frivun  shows  a  thicknesx  in  workable  veins  of  43  feet,  alt 
i-iintaiiwd  ill  a  distance  uf  barely  fifteen  miles,  the  seams  having  a  regular  dip  ;  and 
:liiTr  are  few  fariiis  east  of  the  Monouftahela  Kivur  from  which  conl  may  not  ba  ob- 
'aiard  at  nxKlerato  cost.  The  upper  coals  are  of  sncli  magnitude  and  of  nuch  easy 
ii-n-M  that  they  Iiave  all  been  worked  to  a  frroutcr  or  less  extent. 

"Tbere  nrf  Heveral  pointd  farther  up  tlie  river  on  the  west  side  where  the  Pittsbnrgh, 
KrilMiiue,  and  (iewickly  arc  nil  visible,  the  one  directly  over  the  other.  At  all  of  these 
]>i>iiitH  the  several  Hramn  eau  he  opened  so  as  to  drain  themselves.  The  cool  could  be 
ilrlivcnHl  ilire^tly  into  cars  and  conveyeil  on  a  tramway  to  the  river.  There  con  be 
no  (Innbt  that,  wcri;  there  nn  aeceKsible  market,  the  coul-mines  of  Monongalia  County 
u-aukl  nssuiae  as  important  a  position  ns  those  of  the  ueigh boring  counties  of  Pennayl- 
raniii.  where  the  same  m-oins  are  worked. 

"  luitS.DRR  is  ]iteulifal)y  diHtrihuted  throngliout  tlie  lower  coul-measnres,  and  vnlu- 
iMi.-  bedK  nnilerlio  the  conjjlomernte.  The  ore-beds  beneath  the  conglomerate  are 
irartically  ineiliaa.<>tible,  iinil  the  dejKisits  nnderlying  the  Pittsburgh  coal  have  been 
niirketl  to  great  proHt  at  Kcvorul  fnrnacea  in  Pennsylvania,  while  iu  tlie  lower  coal- 
lura-on-s,  an  cxpused  ou  Decker's  Ureek,  tliere  are  several  beds  of  various  degrees  of 
^■iirity  which  have  proved  available. 

"  l.^iESTONK  aluDg  tile  whole  line  of  section  is  abundant,  some  strata  of  which  yield 
1  siKid  hydraalir  white  lime,  the  lower  carbuuiferous  limestone  containing  some  layers 
nliivh  biira  into  pure  lime.  The  shales  connected  with  the  limestone  scries  of  the 
■i>l«-r  roiil-mcasnrc  are  frequently  no  calcareous  as  to  be  true  marls. 

".SjiT. — Id  nearly  cvor.v  instance  where  the  conglomerate  has  been  b<ired  brine  has 
■fii  obiainctt.  SacU  boriags  have  befii  made  on  IJbeat  River,  on  Decker's  Creek,  on 
"'  "It  H  Kan,  and  oa  the  Munongahela." 

Tliia  rual-held  enilmcts  at  lenst  one  thousand  sii:  hundred  sqnnre  miles,  oue-fonrth 
-J  nhirh  nrea  is  di>ubtlei<3  underlaid  with  miuenil  deposits,  as  described  in  the  fore- 
I'lag  n-porta  uf  the  euiiiient  gentlemen. 

.\a  i-Htiniatt;  of  the  qnautily,  in  tons,  which,  reduced  to  its  pecnniary  value,  if  means 
••f  iraiuportatiuu  were  provided,  would  show  the  following,  predicating  the  thiekness 
'It  ihe  various  seams  at  but  16  feet,  wh<!ru,  by  the  reports  above  referred  to,  they  meas- 
iir  411  to  4:t  fei-t  workable  eoal:  Four  bundled  s<)uare  miles  contained  256,000  acres; 
'nh  acre  will  yield  -r.,001)  tons,  aggFegating  6,400,01)0,000  tons,  which,  estimated  at  30 
'1:0(4  per  tan.  would  amouut  tu  iii,i)iO,0\)l},UI\l)  for  the  coal  alone;  and  it  would  be  safe 
Untiraate  the  iron  mineral  at  an  ei|ual  amount,  aggregating  the  amount  that  would 
'■:'  aililed  to  the  natiooil  wealth,  if  provided  with  tacitity  lor  transportation,  iu  the 
•Dm  of  |3.>M0.OOU,UUO. 

In  the  development  of  Ibia  vjst  sum  of  wealth,  there  would  be  created  a  demand  for 
■flbuBtence  and  labor  that  woulil  exceed  llve-fotd  in  amount  even  this  result.  I  am 
'■rare  that  ta  odd  to  this  brief  sketch  of  the  miueral  extent  and  value  of  this  valley 
K-Ndil.  peibai  a,  not  bs  deairable  or  DecesRary.  I  will  only  say  farther  that  the  annaal 
'•^ricallDral  product,  incluiling  live  atuck,  iu  these  counties  lying  along  the  Monon- 
;ih.-ln  Kirer,  in  Went  Virginia,  may  be  softly  estimated  at  $5,000,000, 
Rceneclfnlly, 

GEO.  M.  nAGANS. 
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K  4. 

MOITH  OF  LICKING  RIVKK,  KEXTlCKy. 

Cl^■Cl:(^■ATI,  O1116,  March  21,  1872. 

General  :  I  hflve  the  honor  to  submit  the  following  report  011  the 
siirvi'y  of  the  mouth  of  the  Licking  River : 

Tlie  act  of  Congress  approved  March  3,  IS71,  making  itppropriatious 
for  various  river  aud  barborworks,  contains  a  ehtuse  in  its  third  section 
ordering  a  simcy  "at  the  mouth  of  Licking  Hiver,  Kentucky,  for  har- 
bor of  refuge."  For  detailed  iuformntiou  aa  to  the  siH.'eiai  object  of  this 
survey,  nnd  the  kind  of  bavbor  proposed  by  those  at  whose  bmtaiice  it 
was  ordered,  L  was  refcn-od  by  the  chairmuii  of  the  Seuate  Committcp 
on  Commerce  to  the  Hon.  T.  L,  Jones,  the  hite  Kepresentativc  in  Con- 
gress from  the  sixth  district  of  Kentucky.  On  consulting  with  Mr. 
Jones,  I  Ibund  tlnit  no  definite  x>lan  Imd  been  projiosed,  and  therefore  1 
have  been  compelled  to  discuss  the  r|uestion  indci>endently  of  any  sug- 
gestion from  others. 

The  phraseology  "harbor  of  refuge''  is  pt'culi.^r  as  applied  to  a  river. 
Ou  the  lakes,  a  harbor  of  refuge  is  a  natural  or  artificial  harbor,  gen- 
erally without  commerce,  to  which  vessels  run  for  safety  in  storms.  But 
storms  need  not  be  feared  on  a  narrow  river,  nnd  river  harbors  of  refuge 
must  therefore  piovide  a  shelter  from  some  other  destructive  force.  A 
mere  flood,  however  high,  is  not  dangerous  to  ri\cr-crHft,  and  the  only 
danger  that  I  know  of  against  which  boats  on  the  Ohio  ever  seek  pro- 
tection is  ice.  When  the  Ohio  breaks  up  after  an  ice-blockade,  there  is 
almost  always  a  serious  loss  of  property  atloat,  and  security  from  this 
would  undoubtedly  be  a  great  boon. 

The  winter  just  passed  has  been  a  particularly  disastrous  one  in  this 
vicinity,  four  steamboats  and  a  laige  number  of  barges  having  been 
sunk  or  carried  away.  It  remains,  therefoi-e,  to  examine  the  facilities 
atfordcd  by  the  mouth  of  the  Licking  Kiver  for  furnishing  protection 
from  ice. 

The  present  survey  of  the  Licking  Eiver,  being  by  the  act  of  Congress 
confined  to  an  examination  of  its  mouth,  was  only  extended  as  far  up 
as  the  first  ripple,  near  the  head  of  which  is  placed  the  rail  road- bridge 
of  the  extension  of  the  Louisville  and  Cincinnati  Sliort  Line,  to  con- 
nect with  the  Newport  aud  Cincinnati  bridge  over  the  Ohio.  The  dis- 
tance from  the  mouth  to  the  foot  of  the  ripple  is  2.3  miles,  and  this  is 
the  extent  to  which  the  Licking  is  navigable  in  low  wat«r.  I  succeeded, 
however,  through  the  kindness  of  the  Hon.  T.  Wrightson,  of  the  Ken- 
tucky legislature,  in  obtaining  copies  (unfortunately  not  entirely  com- 
plete) of  the  surveys  made  of  this  river  in  1829  by  Lieutenants  Turu- 
bull  and  Grayson,  together  with  the  reports  of  Sylvert^'r  Welch,  chief 
engineer  of  Kentucky,  datetl  September  13, 1836,  and  ot  N.  B.  Buford, 
resident  engineer  Licking  Navigation  Company,  dated  November  1, 
1837. 

These  maps  and  reports  furuish  all  that  is  necessary  to  a  fall  under- 
standing of  the  characteristics  of  this  rircr.  The  Licking  Kiver  Hes 
wholly  in  the  State  of  Kentucky,  and  rises  in  the  southeast  corner  of 
the  State,  its  head-waters  being  within  about  twenty  miles  of  the  Com- 
berland  Mountains,  the  boundary  between  Kentucky  aud  West  Virginia: 
its  length  is  about  three  hundred  and  fifty  miles,  and  it  has  been  sur- 
vcj'ed  for  a  distance  of  two  hundred  and  thirty-one  miles,  as  far  as  the 
town  of  West  Liberty.  The  Lower  Bhie  Licks,  uinctj-cight  miles  from 
its  mouth,  is  the  highest  point  to  which  averaged-sized  steamboats  can 
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.iscen<l,  evi»n  with  lock  aiiit  ilam  navigation,  as  tUe  river  above  this 
]>(iirit  is  v<»ry  iiairow  aud  tortiioas.  Tlie  triliutariea  of  tlie  Lickin;;  are 
all  small,  exrcptiii^  tlie  south  branch,  which  rises  in  the  Bhie  Grass 
fonntry  near  Winchester  and  Mount  Sterling,  aud  Joias  the  main  river 
at  Falmoath,  tifty-onc  miles  from  the  Ohio.  In  the  autumn  of  1862, 1 
crossed  this  stream  at  its  mouth  without  wetting  my  feet,  but  that  sea- 
son was  rentarkable  for  its  dryness.  The  slope  of  the  river-surface  from 
its  mouth  to  Falmouth,  tifty-one  miles,  uvenigcs  10  inches  to  the  mile; 
tlience  to  the  Lower  Blue  Liclcs,  forty-seven  miles,  llijl  inches  to  the 
mile ;  theace  to  the  month  of  Slate  Creek,  forty -seven  miles,  14J  inches 
to  the  mile ;  thence  to  West  Liberty,  eighty-six  miles,  15  inches  to  the 
mile. 

From  these  figures  we  see  that  if  this  river  were  over  slack- watered, 
assuming  10  feet  lift  of  dams,  which  is  as  great  as  ought  to  be  allowed, 
it  wonid  take  8  dams  to  reach  Fahnonth,  14  to  reach  Lower  Blue  Ticks, 
20  to  reach  the  mouth  of  Slate  Cret^k,  and  31  to  reach  West  Liberty. 
Tlie  State  of  Kentucky  once  undertook  to  improve  the  navigation  of 
this  river  by  locks  and  dams,  and  built  several  locks;  but  work  was 
Stopped  before  any  of  the  dams  were  UnisUed,  and  the  materials  of 
tlie  locks  that  were  built  were  afterward -sold,  and  the  locks  destroyed, 

If  the  Licking  were  a  river  whose  own  store  of  ice  conld  be  neglected, 
the  only  ijnestion  that  could  come  up  iu  connection  with  the  use  of  its 
mouth  as  a  liarbor  of  refuge  would  be  that  of  capacity;  but  while  its 
ice  seldom  gives  trouble,  as  (luring  the  winter  just  passed,  it  yet  cannot 
be  neglected,  as  in  1850  it  was  the  cause  of  the  most  serious  loss  ever 
sustained  from  ice  at  this  port.  The  following  description  of  this  dis- 
aster is  taken  from  the  Cincinnati  Commercial  of  February  25, 1856: 
''  AH  was  ijuiet  until  about  0  a.  m.  yesterday,  when  the  ice  in  Licking 
commenced  moving,  gorging  some  four  or  five  feet  high  at  the  mouth." 
It  crossed  the  Ohio  "  iu  hnge  fragments,  and,  quartering  toward  Main 
street,  cut  down  several  boats  in  a  few  minutes."  The  result  was  the 
destruction  of  eight  steamboats  and  a  large  number  of  barges ;  the  total 
loss  being  estimated  at  $100,000.  Nothing  as  bad  as  this  has  occurred 
since,  but  it  serves  to  show  that  the  mouth  of  the  Licking  could  not  be 
relied  iiiion  as  a  certainly  safe  harbor  while  in  its  present  condition. 

The  most  natural  method  of  providing  shelter  against  ice  and  drift 
i3  manifestly  to  excavate  a  capacious  basin  in  one  of  the  river  banks, 
ont  of  the  line  of  the  current.  This  is  the  method  which  will  first  be 
examined. 

Lateral  banin, — In  onler  to  be  generally  available  for  all  chisses  of 
steamboats,  the  excavated  basin  would  have  to  be  below  the  Newport 
and  Covington  suspension -bridge,  which  is  8;fJ  feet  above  low  water, 
and  21  feet  above  high  water.  Steamboats  that  have  the  means  of  low- 
ering their  chimneys,  and  whose  pilot-houses  are  not  more  than  48  feet 
above  the  water  surface,  can  get  under  this  bridge  whenever  there  is 
less  than  33  feet  of  water  in  the  river,  but  tbey  cannot  do  so  in  higher 
stages ;  and  boats  plying  between  Cincinnati  and  southern  ports,  which 
do  not  lower  their  chimneys,  cannot  pass  under  it  at  all  in  ordinary 
stages  of  water.  For  these  reasons,  and  iu  view  of  the  great  cost  of 
excavating  any  basin  iu  such  high  banks,  a  cost  which  would  not  be 
justified  for  the  protection  of  only  a  portion  of  the  commerce  of  this 
port,  I  have  not  thought  it  worth  while  to  make  any  estimates  for  a 
work  of  this  kind  above  the  bridge.  An  examination  of  the  portion  of 
the  river  below  the  bridge  shows  that  the  only  possible  place  for  a  basin 
is  on  the  Newport  side,  as  on  the  Covington  side  the  bauks  are  rocky, 
and  average  -W  feet  higher  than  the  Newport  banks,  Iwing about  SO  feet 
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above  low  watpi'.  The  suspeDHion-bridgo  eiitora  Newport  midway  lie 
tweeu  Mudison  ami  Belleviie  streets,  ami,  assuming  that  both  of  tlicse 
avenues  are  needed  for  the  service  of  the  bridge,  we  evidently  luosl 
take  Bellevue  street  as  our  southern  line. 

Tho  United  States  barracks  extend  aa  far  southwardly  as  Taylnr 
street,  and  this,  therefore,  must  be  our  northern  liue. 

"We  are  therefore  restricted  in  width  of  basin  to  the  450  feet  belwwn 
these  two  streets.  In  length,  the  basin  could  extend  either  to  IsabelU 
street,  in  which  case  it  wouhl  contain  UJ  acres,  or  to  Cabot  street,  with 
a  surface  of  14  acres :  but  these  spaces 'ai-e  not  all  available  for  vessels, 
as  the  retaiuiug- walls  and  slopes  will  necessarily  occupy  a  portion.  Tliv 
true  measure  of  the  capacity  of  these  basins  is  their  surface  at  lov 
water,  which  will  be  given  after  the  details  of  construction  have  Iwa 
settled.  To  obtaiu  «  feet  at  low  water  would  uecessitatc  an  exeavatiM 
of  .TiS  feet  in  average  depth. 

The  number  of  cubic  yards  to  l>e  removed  cannot  be  ascertained  until 
the  method  of  protecting  the  sides  of  the  excavation  is  detcriDiue<i,  s» 
the  prism  of  excavation  is  very  different  for  protection  by  walls  from 
what  it  is  if  earthen  slopes  are  used.  We  will  therefore  pass  at  once  to 
the  consideration  of  the  sides  of  the  basins.  They  may  be  protected  by 
retainiug-walls,vrhich  would  preserve  the  greate-t  practicable  amount  of 
interior  space,  but  would  bo  very  costly,  or  by  letting  the  earthen  banks 
stand  at  their  steepest  natural  slope,  and  protecting  them  from  the 
weather  by  a  paving  of  atone. 

I  have  carefully  calculated  the  requii-ed  sizes  of  retaining- walls,  aail 
And  that  one  5.6  feet  wide  on  top  and  14  feet  wide  at  bottom,  with  ver- 
tical back,  would  best  meet  the  required  conditions.  Such  a  wall  would 
have  a  cioss  section  of  56S.4  square  feet;  and,  for  the  smaller  basin,  its 
entire  contents  would  be  37,Si>3  cubic  yards,  which,  at  $1)  per  cubic  yard, 
would  cost  $341,040.  The  wall  for  the  larger  basin  would  contain  X,^'* 
cubic  yards,  and  would  cost  $511,560. 

Having  ascertained  the  proper  dimensious  for  the  retaining- walls,  vv 
now  know  bow  mneli  excavation  in  excess  of  that  for  the  basin  alone  will 
be  needed  to  make  room  for  them.  The  total  excavation  for  the  smaller 
basin  will  be  754,000  cubic  yards,  at  an  estimated  cost  of  $3Ul,G0ft,  and 
for  the  larger,  1,241,200  cubic  yards,  nt  a  cost  of  $4yO,4PtO. 

The  expense  of  n  retaiuing-wall  is  so  great  that  the  next  question  to 
be  investigated  is  thet>ossibility  of  dispensing  with  it,  and  using  instea<l 
the  natural  slope  of  the  bank,  with  a  protection  of  paving  ngiuust  wash. 
This  method,  however,  would  considerably  reduce  the  ciiimcity  of  tin- 
basins,  as  the  bounding  streets  must  be  preserved,  and  therefore  the 
bases  of  the  slopes  will  be  taken  from  inside.  Assuming  that  the  great 
est  practicable  slope  in  the  soil  in  question  will  have  an  angle  with  the 
horizon  of  50  degrees,  we  will  then  tind  for  the  sides  of  the  smaller  basin 
a  surface  of  124,704  sf^uare  feet,  which,  nt  $5  i>cr  100  square  foct,  will 
cost  $6,2.35  for  paving.  A.  similar  protection  tor  the  side-slopes  of  the 
larger  basin,  which  have  a  surface  of  185,004  square  feet,  would  cost 
$9,2"»0.  But  this  last  method  would  greatly  reduce  the  amount  of  ei 
cavation  to  be  made  in  either  basin  :  for  the  smaller  there  would  be  a 
reduction  from  754,000  cubic  yards  to  588,260,  which  would  result  in  a 
saving  of  $66,296;  for  the  larger  the  reduction  would  bo  from  1^4I,20i> 
cubic  yards  to  !)S7,17.3,  and  the  saving  would  be  $101,611. 

It  should  bi':  reumrked  that  all  of  the  above  estimates  have  been  innih' 
on  the  supposition  that  the  entire  excavation  is  iu  alluvial  soil.  SbonlU 
rock  be  met,  which  can  easily  bo  ascertained  by  boring,  these  estimates 
must  he  increased.    The  construction  of  these  basins  to  n  depth  of  l^ 
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feet  below  low  water  will  necessitate  n  cofferdam  iind  i^teuin-pninps. 
After  the  interior  work  is  ltiii»)ied,  the  coffer-dam  will  hare  to  be  re- 
moTed,  with  the  earth  on  which  it  8too<1,  and  that  ontside  of  it,  as  far 
as  the  middle  of  the  channel ;  this  can  only  be  done  by  a  steam-dredge. 
These  expenses  I  have  estimated  at  $20,IKH). 

The  next  (iiicstion  before  as  is  to  ascertain  the  capacities  for  shelter- 
ing vessels  of  the  four  different  basins  nnder  consideration.  Assaming 
the  average  steamboat  as  H.>0  feet  long  and  TO  feet  wide,  mid  a  coal- 
bitrge  as  130  feet  long  and  :24  feet  wide,  we  see  that  the  ainnller  basin, 
with  retaiuiiig- walls,  will  give  an  available  snrface  at  low  water  of  6.7 
acres,  which  will  afford  shelter  for  16  steamboats  or  J>^  barges;  but 
with  uattiml  side-slopes,  it  will  give  an  area  of  but  5.8  acres,  which  will 
aceommodatc  14  steamboats  or  8U  barges. 

The  larger  basin  will  contain,  with  ret^iuing-walts,  11  acres,  which 
will  suffice  for  28  steamboats  or  150  barges;  with  sloping  sides  it  will 
contain  but  !>.8  acres,  and  will  shelter  24  steamboats  or  137  barges. 

The  cost  of  the  land  for  the  smaller  basin  at  present  prices  wonld  be 
abont  $90,000 ;  for  the  larger  basin  it  would  be  about  $150,000. 

Patting  our  preceding  conclusions  into  tabular  form,  we  have  the  fol- 
lowing : 


Soull  baaiu 

Do 

LmnEclAila 


I     (».WW  '  4301, flOO      ^1,040  ' #X1,IK  1     (90.000       ttsiow 

ao.ooa     105,304  1 ia.iai       n,(n; '     »o,ooa       sm.sn 

SO.OOO      490,«11  I   .111,500   M,4I«      i.w.ooo    i.nftwo 

I    -jo.ooo     j!H,«»  I  B.a^iO'    ai.uoo     150,000      sh.iib 

By  this  comparison  we  see  that  the  cheapest  basin  or  dock  that  could 
be  made  wonld  cost  $351,539;  would  contain  an  available  surface  of 
5.S  acres;  and  would  shelter  14  steamboats  or  80  barges.  It  should  also 
be  borne  in  mind  that  an  annual  exiKnditure  will  be  necessary  to  keep 
ap  this  basin,  as  when  either  the  Ohio  or  the  Licking  is  high  their 
waters  come  down  heavily  charged  with  sediment,  which  is  rapidly 
deposited  in  eddies  or  in  stagnant  water.  There  would  therefore  be  a 
constant  annual  expense  for  dredging  this  basin,  or  else  it  would  soon 
fill  up. 

Besides  all  this,  it  is  essential  to  the  utility  of  the  proposed  basin,  or 
to  any  project  for  utilizing  tho  lower  portion  of  this  river,  that  the  bar 
at  its  luonth  should  be  removed.  Estimates  for  this  work  are  given 
farther  on. 

I  had  thought  that  the  river  itself  might  be  made  avjiilabie  for  the 
purpose  suggested,  and  with  that  view  I  intended  making  estimates  on 
two  different  plans,  each  based  on  the  snppositiou  that  if  the  Licking 
ice  were  broken  nii  before  it  reached  the  lower  section  there  would  be 
no  danger  from  it.  One  plan  proposed  additional  piers  in  the  river 
above  the  railroad-bridge,  so  situated  as  not  to  interfere  with  the  flow 
of  water,  but  so  that  they  would  break  up  all  large  masses  of  ice.  The 
other  plan  was  to  estimate  for  two  dama,  with  an  aggregate  rise  of  20 
feet.  These  dams  were  to  be  provided  with  locks,  so  that  they  might 
help  and  not  obstruct  navigation.  I  have  not  made  the  pro|x>3ed  esti- 
mates, however,  as  I  have  since  learned  that  the  ice  from  the  Licking  is 
always  sufficiently  broken  up  by  the  banks  before  it  reaches  tho  Ohio, 


424 


HKPOHT  OF  THE  CHIEF  OF  RKGINEKRS. 


and  that  the  ice  tbat  did  tbe  great  damage  in  ISSG  was  in  small  cakes. 
(The  Commercial  speaks  of  it  as  crossing  the  Ohio  "in  huge  fragments;" 
this,  however,  is  doubtless  a  reporter's  esaggeratiou,  ns  my  information 
comes  from  a  very  intelligent  fteamboat'Cajitain  \ihowasau  ejc-witness 
of  the  break-up.) 

Tbe  difilculty  witb  this  river  arises  from  its  heavy  slope  and  itti  sad- 
den fiocds,  both  of  nbicb  causes  are  apparently  beyond  human  control 
There  is,  however,  an  excellent  work  that  can  be  done  for  the  improve- 
ment of  the  Licking,  which  is  also  essential  to  its  use  for  a  barbor  of 
refuge,  in  tbe  removal  of  the  rock  bar  tbat  now  obstructs  its  moutb. 

This  would  gi«atly  add  to  tbe  available  wharfage  of  tbis  port  by 
opening  np  a  place  for  the  unemployed  steamboats  which  now  encumber 
the  present  landings,  and  which,  as  things  are  now,  do  not  dare  to  entvr 
the  Licking  on  account  of  the  uncertainty  of  being  able  to  get  out  when 
they  are  wanted. 

A  comparison  of  the  map  with  tbe  profile  will  show  this  bar  very 
plainly.  1  have  made  estiniate-s  for  two  routes  and  two  ilittereut  depths 
of  water.  The  shortest  cutting  is  not  the  one  wbicb  I  would  recom- 
mend, as  it  would  operate  to  direct  the  current  of  the  Licking  straight 
to  the  Cincionati  landing,  where  it  might  cause  injury  to  boats,  es|>e- 
eially  during  ice  floods.  The  longer  channel  curves  gently  down  stream 
and  directs  the  Licking  current  into  tbe  middle  of  the  Ohio. 

Should  the  cut  bo  made  to  give  6  feet  at  low  water,  it  would  make 
the  Licking  accessible,  during  the  lowest  stages,  as  far  up  as  the  Lick- 
ing Iron-Works.  At  present,  during  the  low  water,  there  is  but  0.0  foot 
on  tbe  bar  at  the  moutb.  The  greatest  depth  of  cutting  would,  there- 
fore, be  3.4  feet  for  a  4'foot  channel,  and  5,4  feet  for  a  U-foot  channel. 
It  is  difficult  to  estimate  the  cost  of  tbis  work,  as  so  much  depends  upon 
the  condition  of  the  river  during  the  summer.  The  last  contracts  for 
work  on  the  Chain  in  the  Mississippi,  at  Kock  Island,  varied  from  iS 
per  cnbic  yard  to  $14.50. 

It  is  thought  that  local  circumstances  here  are  more  favorable  than 
they  were  there,  and,  therefore,  I  have  chosen  the  lowest  of  these  prices 
as  tbe  probable  cost  of  similar  work  here.  Both  of  the  indicated  chan- 
nels are  200  feet  in  width  at  the  mouth  of  the  river,  being  wider  than 
the  river  itself  a  little  above  the  mouth,  and  thenco  widening  gradually 
into  the  deej)  water  of  the  Ohio.  Tbe  shorter  and  more  direct  channel 
is  about  1,200  feet  long,  while  the  curved  and  better  channel  has  a 
length  of  about  1,000  feet.  The  rock  through  which  the  channel  will 
bave  to  be  cut  is  the  ordinary*  stratified  limestone  of  tbis  locality,  and 
presents  no  difficulty  in  working.  To  make  the  shorter  channel,  with  a 
depth  of  4  feet  at  low  water,  it  will  be  necessary  to  remove  19,87S  cubic 
yards  of  rock;  for  a  depth  of  6  feel,  39,650  cubic  yards  mnst  be  removed. 
For  tbe  curved  channel,  which  I  prefer,  26,580  cubic  yards  of  rock  exca- 
vation would  be  needed  for  a  4foot  channel,  and  53,185  cnbic  yards  for 
a  6-foot  channel. 

Tabularly  stated,  tbe  comparison  is  as  follows : 
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As  the  removal  of  tbia  bar  ia  an  essential  i»art  of  any  plan  for  inakitig 
A  barbor  of  refuge,  it  beiDg  almost  a  nine  qua  non  tbat  there  sbonld  lie 
free  access  to  the  Imrbor  at  all  Btages  of  water,  it  is  proper  tbat  the 
cost  of  reninviug  tb  i»  bar  should  be  added  to  the  previous  estimates  for 
a  biisin.  We  therefore  bave  the  following  estimates  for  the  entire  work 
necessary  to  make  a  harbor  of  refuge  iu  the  Licking,  near  its  mouth : 

E$timates/or  iarbcr  o/rc/ujc  in  ike  Licking,  near  Hi  ihokIA. 
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A  carefnl  examination  of  this  table  will  show  that  on  any  plan  the 
cost  of  the  combined  works  indicated  is  very  great;  and  wben  we  con- 
sider the  fact  that  the  loss  from  the  moat  disastrous  break-up  was  only 
estimated  at  $100,000,  which  was,  probably,  in  excess  of  the  fact,  and 
that  the  average  annual  loss  will  not,  probably,  exceed  $10,000,  it  is  a 
qnestion  whether  it  would  not  be  better  to  pay  tbo  sum  annually  rather 
than  expend  so  much  upon  a  work  of  doubtful  utility.  Even  should 
the  basin  bo  coustmcted,  there  will  always  be  boats  at  the  wharves, 
some  of  which  will  be  caught  there  while  loading  or  unloading,  and 
others  will  stay  there  by  choice,  taking  the  chances  of  a  safe  break-up 
in  order  to  save  time  and  get  their  cargoes  aboard,  so  as  to  start  out 
the  moment  the  river  is  clear. 

If  Congress  decides  to  make  an  appropriatiou  for  the  improvement  of 
tbo  month  of  the  Licking,  I  would  recommend  tbat  it  be  limited  to  tbe 
removal  to  a  depth  of  4  or  6  feet  of  tbe  rock-bar,  selecting  the  curved 
channel  as  tbe  one  to  be  constructed. 

For  a  4-foot  channel,  $222,822  would  l>o  needed,  and  for  a  G-foot, 
$446,754.  The  removal  of  this  bar  would  be  of  great  local  advantage, 
as  it  would  furnish  a  good  low-water  harbor  for  unemjiloycd  boats,  thus 
freeing  the  city  wbar%'es,  and  it  would  make  available'  for  repairing- 
docks,  and  for  other  manufacturing  establishments,  5J  miles  of  water- 
front, now  but  little  used  on  account  of  the  bar  at  the  month  of  tbe 
river.  It  would  be  of  such  advantage  to  the  two  cities  of  Covington  and 
Xewport  tbat  they  would,  probably,  be  willing  to  assist  iu  tho  work. 
Three  sheets  of  maps,  on  a  scale  of  1  inch  to  21)0  feet,  accompany  this 
report,  as  also  one  sheet  showing  the  longitudinal  profile  of  the  three 
miles  under  examination. 

It«spectfal1y  submitted. 

WILLIAM  E.  MERRILL, 

Major  of  Engiiiecr». 

Brigadier-Oenernl  A.  A.  Husifhb£YS, 

Chief  of  Engineers,  WaskiHfjton,  D.  C. 
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watkh-gacuks  asd  protectiox  of  the  banks  of  thic  missis31pim. 

Office  of  tue  Ohio  Kivbb  Improvement, 

Cincinnati,  Ohio,  February  19, 1872. 

General:  I  have  tlio  honor  to  submit  tlie  following  report  on  the 
cistiililisbnient  of  water -gaugea  on  the  Mississippi  and  its  tribntaries : 

The  resolution  of  CongresH,  approved  February  21,  1871,  reads  as 
follotFs : 

littoireS,  t^r.,  Thnt  thii  Stcrctftry  of  War  Iw,  ami  lio  is  lieruby,  authnrizcd  and  ili- 
ret^tcil  to  liavD  naKr-Kaii^ea  cHtablisherl  and  daily  olMcrvations  made  uf  tbe  fvm  and 
full  of  the  Lower  MiH^iissiiipi  Kivcr  and  its  cbiaf  tributaries  at  or  in  (he  vicinity  of 
l^nint  Louis,  Cairo,  Uempbis,  Helena,  Napoluon,  Providi'iici:,  Vicksbiirgb,  lisd  Rivor 
Landiuc,  Baton  Koitf^,  and  Carrollton,  on  tbe  Mississiiipi,  Iwtween  tbe  nioiitli  of  the 
Misaouri  and  tlie  (jnlf  of  Muxicn,  and  at  or  in  tlie  vicinity  of  Fort  Lcavenwonli.  on 
the  MisHonti;  Hock  Island,  on  tlie  Upper  MissiKHippi;  Loniaville.  on  iLe  Oliio;  Flor- 
encr,  on  tlie  Tennessee:  Jacksnnport,  on  the  White  River;  Little  Rock,  on  tbe  Arkna- 
Kos;  and  Altrxandria,  on  tlie  Bed  River;  and  sncU  other  placM  as  tbe  Secretary  of  War 
■nay  deem  adviaable,  the  expenditure  far  tbe  same  to  lie  made  from  tbe  appropriation 
for  the  improvement  of  riven  and  harbors:  I'ronided,  That  tbe  annual  cost  of  tbe  ob- 
BervDtions  sliall  not  exceed  the  enm  of  live  thonsand  dollara  per  anuuio. 

This  work  was  assigned  to  uio  on  the  2M  of  Marcb,  1871.  At  that 
time  the  Mississippi  was  in  flood,  the  great  Boiiet  Carre  crevasse,  above 
New  Orleans,  being  in  active  operation.  After  carefully  studying  the 
subject,  I  couclndcd  that  it  would  be  useless  to  attempt  the  establisb- 
meut  of  water-gauges  that  answer  any  nseful  purpose  until  the  river 
got  to  its  lowest  stage.  The  records  of  the  Uelta  survey  showed  that 
the  gauges  tlien  used  were  constantly  carried  aw^ay  by  floods  and  drift, 
and,  as  the  object  of  re-establishing  tiiem  had  been  ofticially  stated  to 
be  the  collection  of  continuous  records  /or  a  series  of  years,  I  concluded 
that  it  would  be  better  to  delay  tbe  worlc  until  I  could  do  it  satisfacto- 
rily. For  these  reasons  I  did  not  commence  operations  until  August,  at 
which  time  the  Ohio,  Missouri,  and  Upiier  Mississippi  wore  low  enongh 
to  justify  the  establishment  of  the  northern  gauges.  After  making  ar- 
raugements  for  gauge-records  at  Louisville,  Saint  Louis,  Fort  Leaven- 
worth, and  Kock  Island,  I  was  compelled,  by  the  exigencies  of  my  work 
on  the  Ohio,  near  Pittsburgh,  to  yisit  that  city.  I  was,  tlierefore,  nii- 
able  to  commence  establishing  the  southern  gauges  uatd  the  middle  of 
October.  From  that  time  1  wiis  constantly  engaged  on  this  work  antil 
the  middle  of  January,  when  I  returned  to  mystation  in  this  city.  The 
resolution  of  Congress  called  for  the  estabhshment  of  seventeen  gauges. 
I  actually  established  nineteen,  an  extra  one  at  Louisville,  as  gauges  are 
required  botii  tor  the  bead  and  the  foot  of  the  falls,  and  one  at  Natchez, 
which  was  specially  requested  by  the  river  interest.  An  additional 
variation  from  the  designated  localities  was  the  establishment  of  a  gange 
at  the  mouth  of  White  Itiver  instead  of  at  Napoleon.  My  reasons  for 
this  change  were  that  half  of  Napoleon  has  lieen  washed  away,  includ- 
ing all  the  old  bench-marks;  that  very  few  steamboats  stop  there  now, 
and  that  the  old  mouth  of  the  Arkansas  has  so  nearly  filled  up  as  to  be 
unnavigable  except  in  high  water,  the  river  now  emptying  into  the 
White  through  the  cut-ofl',  which  has  become  the  mouth  of  the  Arkan- 
Has.  Ail  steamboats  for  the  White  or  Arkansas  now  enter  the  mouth  of 
White,  and  one  of  the  great  coal-fleets  is  now  moored  there  for  their 
accommodation.  A  gange  at  Napoleon  would  scarcely  ever  be  seen, 
while  almost  every  steamboat  lands  at  the  mouth  of  White,  which  is 
now  one  of  the  greatest  stopping-places  on  the  Mississippi.  With  these 
exceptions  I  have  complied  exactly  with  the  resolution  of  Congress. 
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The  guestioii  of  the  available  means  nf  iiiakinpf  permnnent  iiiniks  oii 
n  river  tike  tbe  Misiiissippt  ia  one  tlint  is  surrouDiled  with  dilScnlties. 
Tbere  is  oowhere  auy  structure  in  tli6  rivt^r,  like  the  pwra  of  bridges, 
to  which  gniige-t'ods  cati  b«  attached,  and,  excepting  at  Yicksbnrgh  and 
Carrollton,  there  is  nowhere  any  building  extending  iuto  the  river  be- 
yond the  liigh-water  mark.  Jtoreover,  at  most  places  the  bank  ia  being 
constantly  nasbed  away  by  UDdermiuing  or  by  abrasion,  or  else  being 
ciit  off  ii'om  ibe  water  by  immense  and  rapidly-formed  sau<l-bars,  and 
tlie  range  of  tbe  river  is  never  less  than  40,  anil  sometimes  is  o\'er  00 
feet.  It  became  evident  at  once  that  none  of  tho  pitlinary  tide-giuige 
amiiigcments  would  answer,  but  that  the  problem  would  have  to  \m' 
Nolved  by  devices  specially  adapted  to  the  river  in  question. 

Tbe  two  objects  for  which  the  gauges  were  designeil,  as  i>ointe<l  out 
in  the  letter  of  General  Abbot  of  March  li,  1870,  were  to  secuire  infor- 
mation in  high  water  that  would  help  iu  the  solution  of  the  levee 
problem,  and  to  give  reliable  reports  of  the  river,  in  average  and  in  low 
water,  for  tbe  benefit  of  the  steamboat  interest.  I  therefore  det«rmined 
to  locate  tbe  gauges,  if  possible,  where  they  would  be  easily  accessible 
to  the  public,  and  to  so  constmct  them  that  they  could  bo  read  with 
facility  at  any  hour  of  the  day  or  night  without  the  usb  of  a  skiff.  To 
secure  the  latter  object,  I  decided  to  construct  the  gauges  on  the  surface 
of  tbe  levees,  or  of  the  natural  banks,  marking  tbein  by  an  engineers' 
level  after  they  were  fastened  in  place.  Tlie  question  of  marking  was 
one  that  troubled  me  greatly,  as  it  was  evident  that  mere  painting  in 
black  and  white  would  soon  be  useless  after  the  gauge  was  once  or 
twice  covered  by  the  muddy  waters  of  tbe  Mississii^i.  Fortunately, 
Mr.  Uharles  Thruppe,  the  city  engineer  of  Cairo,  suggested  tacks,  and 
thus  removed  my  most  serious  difficulty. 

Afy  general  method  of  construction  was  as  follows :  The  gauge-plank, 
of  oak,  yellow  pine,  or  cypress,  was  G  inches  wide  and  ^  inches  thick, 
and  in  lengths  of  from  lU  to  24  feet.  The  upper  surface  i-eceived  two 
foats  of  black  painty  and  each  stick  was  thoroughly  oiled  on  all  sides. 
The  gauge  planks  and  posts  for  all  places  below  Memphis  were  Foming- 
izeU  (F)  before  being  used.  The  planks  rested  on  4  by  4  inch  posts  of 
oak,  yellow  pine,  or  cypress,  from  4  to  5  feet  in  length,  and  placed  5  feet 
ai>art.  It  being  necessary  to  mark  the  lowest  piece  of  the  gauge  before 
it  was  placed  in  the  water,  posts  were  first  driven  into  the  bank  by 
sledges,  or  by  a  hole-digger,  until  their  tops  were  about  4  inches  below 
the  general  surface  of  the  bank,  the  lowest  post  being  iu  the  water  1  or 
2  feet  from  shore.  These  posts  were  then  sawed  off  on  any  convenient 
grade,  and  the  amount  of  this  grade  was  determined  by  the  level.  Tbe 
lowest  gauge-plank  was  then  carefully  marked  iu  accordance  with  this 
grade.  Tbe  method  of  marking  was  as  follows:  A  space,  2J  inches  in 
width,  was  first  laid  ofi"  on  the  right  side  of  the  plank  by  a  caqienter's 
Euuge.  This  gave  the  amount  of  space  to  be  occupied  by  tenth-marks. 
The  lowest  foot-mark  (1  or  2  below  zero,  if  possible)  was  then  scribed 
across  the  lower  end  of  tbe  plank  about  2  inches  from  the  end,  and  from 
this  the  other  foot-marks  were  laid'  off  by  the  tape-line  and  scribed. 
The  intervals  between  the  foot-marks  were  then  evenly  spaced  by 
dividers  into  ten  equal  parts,  which  were  scribed  across  the  2^  inches 
bid  out  for  tenths.  Each  foot  was  then  permanently  marked  by  eleven 
white  tacks  (lO-onnce  silver  lining-nails]  driven  on  the  scribed  line,  and 
its  number  was  similarly  marked  in  Arabic  numerals  placed  Jnst  above 
the  line.  Each  t«uth  was  marked  by  flvn  copper  tacks  (g-inch  copper 
tacks,  Wallace  &  Sons)  on  the  appropriate  lines,  one  extra  tack  outside 
the  line  being  allotted  to  each  half-foot  mark.  Ho  numbers  were  marked 
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on  the  teiitlis.  The  KiiuRe-iilank  thus  prepared  was  placed  upon  the 
posta  aud  shoved  into  the  water,  nntil  the  proper  reiuHitg  above  Ion- 
water  was  obtainexl ;  it  was  then  firmly  fastened  Ity  7-iiicli  spikes,  two 
to  each  post.  The  height  of  the  water-surface  alMJve  low  water  was 
procured  from  the  l>est  local  evidence  attainable,  it  boing  the  intention 
always  to  put  the  zero  at  low  water  mark.  It  should  be  stated,  how- 
ever, that  ill  many  cases  the  river,  subsequently,  fell  below  the  zero  of 
the  gauge,  which  was  sometimes  due  to  inaccurate  information,  bnt 
genei-ally  arose  from  the  fuct  that  during  last  December  and  January 
the  Mississippi  at  most  places  attained  a  lower  i>otiit  than  bad  ever 
been  known  betbre. 

After  the  lowest  section  of  the  gauffo  was  in  place  the  other  sections 
were  fastened  in  position  before  marking,  care  being  taken  to  have  the 
surface  of  the  plank  on  a  level  with  ttiebank,  soas  to  remove  any  danger 
of  injury  by  drift  or  floating  ice.  The  level  was  then  placed  on  one  side 
and  the  reading  of  the  highest  foot  already  marked  was  obtained ;  tbe 
target  was  then  lowered  1  foot  and  the  rod  was  moved  up  the  fi^auge 
nntil  the  point  1  foot  higher  than  the  last  murke<l  foot  was  rejiched. 
The  other  foot-marks  were  similarly  determined,  and  the  spaces  between 
were  evenly  divided  into  tenths.  As  each  section  of  the  gauge  bad  its 
own  grade,  it  was  necessary  to  mark  the  half  foot  by  the  level  wherever 
tbe  grade  changed.  Tbe  half  font  containing  the  joint  was  divided 
into  tenths  by  using  on  each  plank  the  interval  found  for  the  nearest 
foot  or  half  foot. 

The  high-water  marks  were  obtained  from  the  most  accurate  marks  to 
be  found  in  theivicinity,  and  were  transferred  to  the  gauge,  on  whicb 
they  were  marked  with  white  tacks,  on  the  sides,  if  the  upper  section 
■was  vertical,  and  on  the  face  if  it  was  inclined.  VVIieiever  the  l>eiich- 
marks  of  the  I>elta  survey  could  be  found  they  were  referred  to  the 
gauge,  and  full  descriptions  of  all  bench-marks,  their  readings  on  the 
gauge,  and  the  readings  of  the  low  and  high  waters,  were  recowled  in 
the  record-books  of  each  station. 

Observations  were  made  at  each  station  at  S  o'clock  every  morning, 
and  at  the  end  of  each  week  n  copy  of  the  record  for  the  week  is  Ibr- 
wardcd  to  this  of&ce  ou  suitable  blanks,  specially  prcpare<I,  of  which 
copies  are  on  file  in  the  oiUce  of  t)ie  Chief  of  Engineers.  Each  weekly 
report  shows  tbe  gauge-reading,  the  height  above  the  lowest  water 
known,  the  distance  below  the  highest  water  known,  and  the  force  and 
direction  of  the  wind.  In  tbe  record-book  space  has  been  left  to  re^tord 
all  kinds  of  river  informattou  that  may  prove  generally  useful,  such  as 
depth  ou  bars,  crevasses,  cut-oiTs,  ice-gorges,  &c.,  which  may  lie  valua- 
ble in  the  future  discussion  of  the  results  attjiined. 

DESCEIVTION  OP  THE  GAUfiES. 

JVirt  Lcarciticorth  guage. — I  am  indebted  for  the  construction  of  this 
gauge  to  Lieutenant  K.  H.  KuS'ner,  Corps  of  Engineers,  chief  engineer 
Department  of  the  Missouri.  It  is  in  two  sections,  of  which  the  up|»er 
is  located  165  feet  below  the  puraping-engine  house,  nud  the  lower  39U 
feet  below.  The  latter  is  bolted  and  braced  to  a  frame  of  heavy  timbers, 
its  lower  end  resting  on  the  bed-rock  of  the  river.  The  high-water  sec- 
tion is  225  feet  above  the  lower,  and  reads  from  12  feet  upwanl.  The 
zero  of  the  gauge  is  2.89  feet  below  the  low-water  mark  of  November. 
1871,  the  lowest  known.  High  water,  1807,  the  highest  known,  reads 
on  the  gauge  18.13.  The  bench-mark  to  which  the  gauge  is  referred  is 
the  high  water  of  1807,  permanently  cut  into  the  rock  near  the  engine- 
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Itoitiie.  The  maxiiniitii  oscillntion  of  the  Missouri  Kivcr  at  this  locality 
is  thprefore  21.02  feet.  Both  sections  are  of  wootl,  i>»iiiteil  black,  with 
the  marks  indicated  by  white  and  copper  tacks.  The  gaiiRe  of  the  Kan- 
sas and  Mitisouri  Itiiilroad  brhlgo,  which  has  been  kept  for  two  and  a 
hiilf  jeara,  is  about  three-fourthij  of  n  mile  below,  and  is  placed  on  one 
of  the  chaiinel-pier.s.  The  zero  of  the  new  flange  reads  llir).;!-!  on  this 
jauge.    Mr.  W.  N.  Nutz  ia  tiie  water-gauge  observer. 

itofi-  liland  gauge. — This  gange  is  cut  into  the  stone  jiivot-pier  of  the 
new  United  States  riiilroad  and  highway  bridge,  and  for  its  construction 
I  am  indebted  to  Colonel  Macomb  and  Captain  Stickney,  of  the  engi- 
neers. It  is  placed  on  the  upper  side  of  the  pier,  inside  of  the  wooden 
[)ivot-guanl,  and  is  reached  by  H  ladder.  The  zero  of  the  gauge  is  at 
the  low-water  mark  of  18G4,  and  it  is  identical  with  the  zero  of  the 
hridge  level.  High  water  (April,  1S70)  reads  10.7  on  the  gauge.  The 
ma.timuin  oscillation  is  theixiforo  \\j.l  feet.  Mr.  A.  M.  t!cott  is  the 
observer. 

iSnint  Louin  gauge. — As  the  city  of  Saint  Louis  has  been  in  the  habit 
lur  many  years  of  having  the  stage  of  the  river  taken  daily  by  an  en- 
gineer with  u  level,  I  did  notct:Ustructagauge  at  this  locality,  but  con- 
tented myself  with  making  arrangements  for  securing  a  copy  of  the 
eily  record.  I  think,  however,  that  a  gauge  that  couhl  be  read  by  every 
nne  at  all  hours  of  the  day  or  night  would  be  nnu^h  better  than  the 
present  s3'Eten),  and  since  my  return  from  the  South  I  have  urged  the 
nty  engineer,  Mr.  J.  C  Muulton,  to  establish  one  after  the  mralel  of  the 
Memphis  gauge.  1  believe  that  it  will  ultimately  be  done,  though  the 
I'referetict^'  iMtems  to  be  for  a  gauge  on  one  of  the  piers  of  the  new  bridge. 

The  prindipnl  ^aint  Louis  bench-mark  is  the  curb-stone  of  the  levee 
l)etween  ^larket  and  Walnut  streets,  which  is  tiie  high-water  mark  of 
is2(i,  and  has  been  taken  as  the  city  directrix  and  the  zemof  the  gauge. 
It  is  3;t.8l  feet  above  low  water  of  18(i3,  7,58  feet  below  high  water  of 
1S44.  and  3.28  feet  below  high  water  of  1S55,  The  maximum  oscillation 
is  therefore  41.39  feet.    Mr.  Jacob  Leopold  is  the  observer. 

Cairo  gauge. — This  gauge  is  located  by  the  side  of  the  upjier  inclined 
railway  of  the  freight- landing  of  the  Illinois  Central  Railroad.  This 
xeemed  to  be  about  the  only  place  where  permanency  of  bank  could  be 
secured  without  danger  of  injury  to  the  gauge  by  vehicles.  The  total 
length  of  the  gauge  is  about  250  feet, -the  slope  of  the  levee  being  very 
gentle.  It  is  continuous  from  below  low  water  to  above  high.  The  zero 
of  the  gauge  is  one  foot  above  low-water  mark  of  December  24, 1871, 
the  lowest  known.  High  water  of  1867  reads  50.97.  The  maximum 
oscillation  rs  therefore  01.97  feet.  The  zero  of  the  city  levels  read.s  on 
Hie  gauge  9.18.  The  range  of  the  gauge  is  from  1  to  +  53.  The 
bench-mark  to  which  it  is  referred  is  thehigh-water  mark  of  1807.  which 
IS  cnt  on  one  of  the  foundation-stones  of  the  freight-house,  on  the  east 
side  of  the  lower  railway  track.  The  observer  is  the  city  wharf-master, 
Mr.  M.  S.  Enaminger. 

Upper  Louigrille  gauge. — The  lower  portion  of  this  gauge  is  cut  into 
the  north  abutmeutwall  of  the  upper  guard-gate  at  the  head  of  the 
Loaisville  and  Portland  Canal;  on  this  it  reads  to  20.60.  The  bigh- 
water  portion  of  the  i^nge  is  attached  to  a  cotton-wood  tree  on  the 
north  bank,  of  the  canal,  opposite  the  foot  of  Ninth  street.  The  zero 
of  the  gauge  is  1  foot  above  the  bottom  of  the  canal  at  its  head. 
The  low  water  of  1856,  the  lowest  known,  rends  on  the  gauge  1.17. 
The  high  water  of  1S32,  the  highest  known,  reads  on  the  gauge  10.83. 
The  maximum  oscillntion  is  therefore  39.66  feet.  The  zero  of  this 
gunge  ia  at  the  reference   ;yi   by  the  canal  levels.      The  depth   over 
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tbe  falls,  as  reported  iu  the  newspapers,  is  obtaiued  by  subtractiog^ 
2  feet  from  tbe  gftnge-readiag.  Tiie  obserrer  is  Gaptaio  E.  Ixtckhart, 
the  canal  superintendent. 

Lower  Jjouisville  gavge. — The  lower  portion  of  this  gaage  ia  cut  on 
the  tail  wall  of  the  double  lock  at  the  foot  of  the  Louisville  and 
Portland  Canal.  The  upper  portion  i»  cnt  iu  the  canal  wall  above 
tbe  double  lock,  and  below  the  lower  ^uard-gate  and  the  lower  bridge 
Tbe  zero  of  this  gauge  ia  2  feet  above  the  lower  miter-sill  of  the  double 
lock,  and  its  reference  by  the  canal-levels  is  8,  which  makes  it  27  feet 
below  the  zero  of  the  upper  gauge. 

Ijow  water  of  1^*56  reads  on  this  gange  1.  High  water  of  1832 
reads  67.5.  The  maximum  oscillation  at  the  foot  of  the  cannl  is  there- 
fore OG.j  feet.  -  Tbe  observer  is  Captain  E.  Lockbart,  tbe  canal  Rn]>nriD- 
tendent,  who  keeps  tbe  record  of  both  gauges. 

Both  of  tbe  Louisville  fiauges  were  constructed  at  my  re<jueat,  under 
tbe  direction  of  Major  (jr.  Weitzel,  engineers,  by  his  assistant,  Mr.  Philip 
J.  Scboff. 

Florencf  ijavije. — This  gauge  is  located  Just  belovc  tbe  north  abntment 
of  tbe  railroad-bridge  over  tbe  Tonuesaee  River,  tbe  upper  portiou  of 
the  gauge  being  on  the  abutment.  Plank  and  posts  are  of  yellow  pine. 
The  zero  is  the  low  water  of  1S71,  and  the  range  of  tbe  gauge  \s  from 
.4  to  +  ^t^l.M.  Uigh  water  of  1807,  the  highest  known,  reads  on  the  gauge 
^U.US.  Tbe  maximum  oscillation  is  therefore  :tl.OK  feet.  The  bench- 
marks are  the  southwest  corner  of  the  top  of  the  first  small  pier,  noctli 
of  tbe  bridge,  wbieb  reads  30.1II3.  and  the  top  ot  tbe  northwest  comer 
of  tlie  bridge  seat  on  the  nbutmeut,  which  reads  .12.21!!.  Tlic  observer 
is  Mr.  W.  P.  Stradford. 

Memphis  gauge. — Tbe  old  gauge  of  the  Delta  survey  was  located  in 
the  Wolf  Itiver,  a  short  distance  abo\e  its  mouth.  !  decided  not  to  re- 
establish tbe  gauge  in  the  old  locality,  on  aceonnt  of  it.s  inaccessibility, 
believing  it  jwlitic  to  risk  iiijory  in  oi"der  to  secure  usefulues.-s.  I  there- 
fore placed  the  giuige  on  the  steamboat-landing,  at  the  foot  of  Court 
sti-eet.  The  lower  slope  of  the  Memphis  levee  is  so  steep  that  no  freight 
can  be  itlaced  upon  it,  nor  can  vehicles  drive  over  it.  On  this  slope  I 
niiide  the  usual  plank  and  tack  gauge,  trusting  that  tbe  city  might  be 
induced  to  extend  the  gange  through  the  levee  to  high- water  mark.  The 
city  engineer,  Major  J.  H.  Humphreys,  and  the  barbor  committee,  very 
cordially  cooperated  with  me,  and,  throngb  tbeir  endeavors,  the  city 
was  induced  to  complete  the  work,  for  which  my  funds  wonld  tiot  suffice. 
In  extending  tbe  gauge  through  tbe  traveled  portion  of  tbe  levee,  it 
was  essential  to  devise  some  plan  that  would  permit  the  gauge  to  be 
crossed  by  heavy  vehicles  without  injury.  Our  consuU^tions  resnited 
in  the  following  arrangement,  whose  description  I  quote  from  one  of 
Major  Humphreys's  letters,  the  extension  having  been  made  since  I  left 
Memphis ; 

Tbe  iiiarkM  aw-  ^■u\  upon  ii  bar  of  iron  4  inchcit  by  j  iDcb,  whicb  resU  upon  »d 
Oik  beaut,  ri  by  14  inclieii,  to  whk-h  it  i»  spiked  about  every  2  feet  with  4-lDcb  wrongbt 
Bpikeswith  coiiiitereiiiik  hesils.  Tbe  oali  beam  reHtH  upon  H  b;fi  croBg-pie«fi,  sitd 
tlH»e  upon  4  bj-  5  nbort  oak  piles,  4  to  5  feet  long,  driven  iDto  tlio  ground  by  aa  oak 
beam  naed  lu  a  raniiner.  Tbe  cmsH-pieces  are  6  feet  s|iart|«and  the  piles  under  them  3 
feet  aimrt.  two  under  eucb.  The  top  of  tbe  girder  is  oolcbed  on  tbe  cross-pieces.  'Hie 
iron  liar  ih  f!rndunte<l  tu  tenlbx.  tbe  longest  luarka  bciuf;  for  feet,  tbe  next  for  bnlf-feet, 
aud  the  Hliurt  ones  for  teiitbs.  The  foot-marks  are  Arabic  nomerals  placed  so  as  to  ro*d 
iu  tbe  direction  of  the  lengliis.  Tbe  tenths  are  not  Hguml,  excejtt  at  the  bnlf-tDot, 
which  is  dcfiiicnalcd  liy  a  Kgun-  .'>,  BDiiillor  tbau  tlio  foot-marks,  and  placed  so  *a  to  be 
tead  across  the  gaai;e. 

This  portion  of  tbe  gauge  is  farther  up  tbe  river  than  tbe  other,  being 
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about  120  feet  aoutb  of  the  south  line  of  Jettersou  street.  I  have  no 
hesitation  in  saying  that  Meni|>bis  has  now  the  best  water-gauge  on  the 
Mississippi,  or  any  of  its  tributaries. 

The  zero  of  tbis  gauge  ia  .93  above  low-water  of  December  29, 1371, 
the  lowest  ever  btiowD,  and  it  is  66  by  tlie  city  levels.  The  rauge  of 
tbis  gauge  is  from  1  to  +  36. 

High  water  of  185S  reads  34.:iT«.  High  water  of  1807  reads  34.80. 
The  itiaxtmuDi  oscillatioD  is,  therefore,  30.73  feet.  The  gauge  observer 
is  Mr.  W.  L.  Trask,  the  river  repcrter  of  the  Memphis  Avalanche. 

The  bench-mark  of  the  old  Delta-survey  gauge  has  been  destroyed, 
hot  a  [>ortion  of  the  water-table  of  the  rope-walk  of  the  old  navy -yard 
is  still  in  place.  It  reads  by  the  city  111.338,  and  therefore  on  tbe  iiew 
etmga  45.338.  The  distance  of  the  now  gauge  below  the  mouth  of 
Wolf  Biver  is  :j,4r>l>  feet.  Finding  much  difficulty  in  getting  the  proper 
material  for  gauges,  I  concluded  to  lay  in  a  full  stock  of  lumber  and 
tacks  at  Memphis,  and  take  them  with  me  down  the  river.  All  of  this 
lumber  was  Formingized  (?)  before  starting,  and  wotild  have  been  painted 
bat  for  the  stupidity  of  one  Johnson,  a  carpenter  whom  I  employed  to 
get  everything  ready  while  I  was  constructing  the  gauges  at  Juckson- 
port  and  Little  Rock.  His  neglect  caused  tne  much  trouble,  but  fortu- 
nately no  serious  delay.  It  may  be  worth  mentioning  that  1  used  up  on 
the  gauges  about  r>o,UUO  tacks. 

Jackmnport  gauge. — This  gauge  was  placed  at  the  northern  end  of  the 
town,  below  Weisel's  saw-mill,  and  opiK>site  a  brick  house  owned  by  Mr. 
L  (.',  Ganse,  on  Jettersou  street,  between  Main  and  Mill.  It  is  about 
t»o  stiuarcs  above  the  steamboat-landing,  no  other  locality  apparently 
posscasing  a  bank  of  suflicient  stability.  The  high-water  section  is  on 
Ganse's  house.  The  zero  of  the  gauge  is  at  the  low-water  mark  of  1871, 
and  its  range  is  from  1  to  +  35.  The  high  water  of  18G7  reads  on  the 
^aage  32.S:i(>,  and  this  is  therefore  the  nfiiximutn  oscillation.  A  bench- 
iDark  of  five  copjier  tacks  has  been  establishetl  on  the  southern  end  of 
lUe  sill  of  tbe  southern  door,  at  the  rear  of  Mr.  Gause's  building,  which 
reads  on  the  gauge  31.092.     Mr.  \V.  K.  Bevens  is  the  observer, 

I  would  reutark  here  that  tbe  deficiency  in  the  number  of  bench- 
marks for  this  gauge,  and  tor  many  others,  was  due  to  tbe  pressing  ne- 
cessity of  establishing  all  tlie  gauges  with  the  utmost  rapidity  in  order 
not  to  lose  tlie  low-water  sea.son.  1  intend  on  my  next  anuual  trip  to 
increase  the  number  of  bench  lunrks  at  all  stations,  a  duty  which  I 
thought  could  be  safely  postponed,  as  in  most  cases  tbe  high-water  sec- 
tions of  the  gauges  are  so  securely  fastened  and  so  distant  from  the 
bank  that  they  are  themselves  excellent  bench-marks. 

Lilile  Rock  gauge. — ^The  Arkansas  Biver  being  comparatively  high 
when  I  reached  LittloICock,and  time  being  pressing,  Ididnot  waittoput 
in  the  gauge  myself,  but  made  arrangements  with  Major  S.  McCormick, 
formerly  city  engineer,  to  havehim  attend  to  it,  leaving  with  him  detailed 
iustructions  in  writing.  Work  was  delayed  for  some  time  by  the  seri- 
ous illness  of  Major  McCormick,  and  the  completion  of  the  permanent 
gauge  has  been  still  further  hindered  by  tbe  necessity  of  waiting  for  the 
lAviog  of  the  public  landing.  Tbe  gauge  is  placed  about  15U  feet  below 
Brst  rocky  point,  (the  Little  liock,)  and  the  lower  section  is  fastened  to 
the  vertical  timber  retaining- wall  of  the  wharf,  whiuh  rises  to  the  height 
of  a  feet  above  the  low-water  mark.  The  gauge  is  temporarily  ex- 
tended to  high  water  by  rods  near  the  rocks.  It  is  the  intention  to 
make  the  middle  section  along  the  surface  of  the  landing,  as  soon  as 
tbe  latter  is  jtaved,  and  to  fasten  the  high-water  section  to  a  brick  hons& 
iu  the  vicinity. 
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The  zero  of  the  Kiiuge  is  tlie  low  water  of  1804,  the  lowest  kuown* 
Uigh  water  of  18"i7  re^^da  on  the  gauge  ;il,  which  is,  therefore,  the 
maximum  oscillatiou.  The  pennarieiit  hench-marks  have  not  yet  been 
established.  The  top  of  the  letnining  is  a  temporary  beucb,  and  it  reuds 
ou  the  gauge  5.1.    The  observer  is  Major  S.  McConuick. 

Helena  gauge. — A  very  largo  sand-bar  is  yearly  making  in  front  of  the 
city  of  Helena,  and  it  was  therefore  necessary  to  establish  the  gaufce  u 
8hort  distance  below  the  eity,  that  it  mi^bt  not  be  buried  in  sanil,  or 
cut  oif  from  water  in  low  stages.  It  was  placed  near  the  coal-landing, 
and  what  is  the  wharf  hont-landing  in  moderate  stages,  being  on  the 
sonthern  line  of  Mr.  A.  Fink's  lot.  The  lowest  section  is  inclined,  ex- 
tending to  the  top  of  the  bank.  Three  short  sections  are  attached  to  as 
many  cypress-stnmps,  and  the  fifth  or  high-water  section  is  hack  on  the 
exterior  slope  of  the  levee.  The  vertical  sections  face  toward  the  bank, 
and  the  reading  can  readily  be  t^keu  in  any  stage  of  water,  without  the 
use  of  a  skiff. 

The  zero  of  the  gauge  is  LO.")  leet  above  the  low  water  of  December 
aO,  1871,  the  lowest  ever  known,  and  the  raiige  of  the  gange  is  from 
:i  to  +  i't.rt,  ( about  ti  iuches  below  the  top  of  the  levee.)  High 
water  of  ISt^  reads  on  the  gauge  44.1i«;J;  of  J8(i7,  4:!.B:i;  of  lS.'t8, 
4L'.411  ;  of  IS59,  40.1)94.  The  maximum  oscillation  is,  therefore,  45.1!5:t. 
It  will  1)6  seen  from  the  high-water  readiug  of  18t;3  that  another  snch 
tlood  would  overtop  tlje  levee.  The  bench-mark  of  this  gange  is  the  top 
of  the  first  projecting  course  of  bricks  of  the  sonthern  foundation-pier 
of  Mr.  Fink's  house,  Avhich  rends  on  the  gauge  4(l.8!>.  3Ir.  James  B. 
JMiles,  the  editor  of  the  Helena  Clarion,  is  the  observer. 

Mouth  of  White  River  gauge. — For  reasons  given  in  the  first  part  of 
this  report,  I  decided  to  iint  the  gauge  hero  rather  than  at  Napoleon. 
It  is  placed  about  100  yards  below  the  town,  opposite  the  coal-fiect  of 
Mr.  W.  H.  Brown.  It  is  the  u^al  inclined  gauge,  the  highest  section 
being  fastened  to  the  bell-post  of  the  coal-yard.  The  zero  of  the  gauge 
is  1.833  feet  (22  iuches]  above  the  low  water  of  December,  1871,  and 
the  range  of  the  gauge  is  from  0  to  47.3.  High  water  of  1867  reads 
ou  the  gange  43.6,  and  the  maximum  oscillation  is  therefore  45.433  feet. 
The  bench  to  which  it  is  referred  is  live  copper  tacks  in  the  nearest  check- 
post  above  the  gauge,  and  it  re^ds  on  the  gange  45.57.  The  observer 
is  Mr.  W.  M.  Ezell,  the  agent  in  charge  of  the  coal-fle*'t.  There  is  no 
levee  at  this  place. 

Lake  Providence  gauge. — ^This  locality  is  particularly  bad  on  Account 
of  caving  banks.  The  best  jilace  that  I  could  find  was  opposite  Mr. 
Le  May's  honse,  (since  destroyed  by  fire,)  nud  about  100  yards  below  the 
canal  cut  by  the  United  States  forces  during  the  late  war.  A  small 
sand-bar  has  formed  here,  while  at  all  other  accessible  places  the  bank 
is  washiug  badly.  The  harbor  of  Lake  Providence  has  been  almost 
destroyed  by  a  huge  island  bar,  partially  connected  with  the  Louis- 
iana shore  above,  that  compels  the  wbarf-boats  to  lia  almost  one  mile 
below  town  when  tJie  river  is  low.  The  zero  of  this  gauge  is  2.9  feet 
above  the  low  water  of  January  2, 1872,  and  the  range  of  the  gange 
is  A'om  0  to  +  45.  High  water  of  1862  reads  on  the  gange  40.87 ;  of 
1867,  30.99.  The  maximum  oscillation  is  43.77  feet.  The  temporary 
bench  that  was  established  here  has  since  been  destroyed  by  fire.  Tbe 
old  United  States  bench  had  been  destroyed  before  my  arrival,  but  not 
before  it  had  been  transferred  to  another  bench-mark.  I  conld  not 
ascertain  the  exact  facts  about  this  transfer,  and  therefore  made  arrange- 
ments Witli  General  Jetf,  Thompson,  the  State  engineer  of  Lonisiaua,  to 
have  the  correction  miide  at  some  future  time  by  one  of  the  levee  en- 
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gineere.  There  is  bat  little  likellboott  of  injur;  to  the  gauge  before  this 
is  done,  as  the  upper  section  ia  on  the  o)d  levee  at  some  distance  from 
the  present  hank,  and  will  itself  answer  temporarily  as  a  bench.  The 
obsurer  is  Mr.  S.  T.  Le  May. 

Yickahurg  gauge. — The  river-bank  along  the  whole  &ont  of  Yicksburg 
is  uDBtable,  owing,  in  all  probability,  to  its  super-position  upon  a 
slightly  inclined  stratum  of  hard  clay.  The  only  exception  seems  to  be 
just  behind  the  Prentiss  House,  where  it  is  held  by  the  piles  of  an  eleva- 
tor, which  extends  into  the  river  almost  to  low-water  mark.  The  low- 
est section  of  the  gauge  is  iuclinedj  and  extends  into  the  water  from  the 
onter  line  of  the  elevator.  Bight  other  sections  are  fastened  to  the 
piles  of  the  elevator  in  such  a  manner  that  each  section  can  readily  be 
read  during  the  stage  of  water  which  it  records.  The  highest  section  of 
all  is  fastened  to  the  brick  wall  of  the  Prentiss  House,  at  its  north- 
western comer,  about  6  feet  from  the  old  bench-mark.  The  hot«l  is  said 
to  rest  on  solid  rock  except  at  the  southwestern  comer. 

The  zero  of  the  gauge  is  .5  above  the  low  water  of  January  1, 1872, 
and  the  range  of  the  gaage  is  £tom  -)-l  to  +^-  The  stage  of 
water  at  the  time  of  construction,  and  the  very  gentle  slope  of  the  bank, 
did  not  permit  me  to  extend  the  gauge  to  0,  or  below  it.  High  water  of 
1862  reads  on  the  gauge  51.104;  of  1867,  49.021.  The  masimam  oscil- 
lation is  51.604  feet.  The  old  bench-mark  of  the  Delta  survey  is  close 
to  the  new  gauge  and  reads  on  it  46.652.  The  observer  is  Mr.  H.  &. 
Fairchild,  of  the  Merchants'  Wharf-boat. 

Natchez  gauge. — Although  Natchez  was  not  oit  the  list  of  places  at 
which  gauges  were  ordered,  1  thought  it  best  to  make  a  station  here  in 
deference  to  the  wish  of  steamboat-pilots,  and  my  own  conviction  that 
the  distance  between  Yicksburg,  and  Bed  Biver  Landing  was  too  great 
to  be  left  unoccupied.  The  old  tJoited  States  gauge  was  located  above 
Brown's  mill,  but  this  was  so  far  Irom  the  steamboat-landing  that  I 
tbonght  it  best  to  occupy  a  more  accessible  locality.  I  found  an  excel- 
lent place  just  below  the  Natchez  and  Vidalia  ferry  landing.  At  low 
water  there  outcrops  a  stratum  of  indurated  clay  which  gave  a  very 
gDf>d  foundation  for  the  low-water  section.  An  iuclined  gange  was  con- 
structed here,  but  as  it  was  impossible  to  drive  posts,  it  was  fastened 
by  3-foot  bolts,  of  inch  iron,  driven  up  to  their  heads  in  the  clay.  The 
third  plank  of  the  gauge  rested  on  gravel  overlying  this  clay,  and  its  up- 
per end  was  held  by  a  6-foot  bolt,  3  feet  of  which  went  through  grav^, 
and  the  rest  into  the  clay.  The  low-water  section  of  this  gange  is  not 
excelled  by  any  on  the  river. 

The  zero  of  the  gange  is  the  low  water  of  1871,  and  the  range  of  the 
gauge  is  from  2  to  -f  48.3.  Ko  high-water  mark  that  could  pretend 
to  accuracy  could  be  found  near  the  gauge,  and  it  was  thought  best  to 
leave  this  and  the  connection  with  the  old  United  States  gauge  (at 
Brown's  mill,  one  and  one-half  miles  above)  to  be  settled  by  simultaneoos 
observations  at  the  two  places  during  the  next  high  water.  By  this 
means  an  accurate  connection  could  be  made  without  the  necessity  of 
considering  the  slope  of  the  water  between  the  two  stations.  The 
bench-mark  of  this  gauge  is  a  copper  tack  driven  into  the  southwest 
end  of  the  door-sill  of  Mr.  Gaun's  honse,  near  the  ferry.  It  reads  on 
the  gauge  5U.207.  The  observer  is  Mr.  B.  B.  Monteith,  of  the  wharf- 
boat. 

Red  Bixer  Landing  gauge. — A  large  dry  bar  having  completely  cut  off 
the  locality  of  the  old  United  States  gauge  firom  the  river  at  low  and 
ordinary  stages,  it  became  necessary  to  put  the  new  gauge  about  a  mile 
and  a  quarter  below,  near  the  present  harbor  of  the  wharf  and  coal  boats. 
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Ko  vestige  of  the  old  United  States  bench  remainB.  The  gauge  is  io- 
cliued,  and  tbe  upper  section  is  on  the  old  tevee ;  the  new  levee  at  tbis 
place  being  retired  about  150  yards. 

The  zero  of  tbe  gauge  is  1.25  feet  above  the  low  water  of  January  2, 
1872,  and  the  range  of  the  gauge  is  from  2  to  +  43.5.  High  water 
of  1867  reads  ou  the  gauge  43.332;  of  1871,  41Jil.  The  maximum 
oscillatiou  is  44.582.  The  bench-marks  are  five  cojtper  tacks  at  tbe  west 
end  of  the  northern  door-sill  of  Kingsbnry  &  Smith's  stable,  which  reads 
on  the  gauge  41.G45,  and  five  eigbtpenay  nails  driven  in  a  horizontal 
line  into  a  large  cotton-wood  tree,  about  80  yards  northwest  of  the  top 
of  the  gauge,  reading  43.  The  observer  is  M^jor  A.  D.  Smith,  oneof 
tbe  proprietors  of  the  wharf-boat. 

Alexandria  gauge. — This  gauge  was  placed  a  few  feet  below  the  vrare- 
house  of  Captain  J.  A.  Williams.  It  is  inclined  excepting  the  highest 
section  which  is  fastened  to  a  heavy  post  set  up  for  this  purpose.  The 
zero  of  the  gauge  is  the  low  water  of  August,  1871,  and  the  range  is 
from  +  2  to  -i-  40.5.  Tbe  high  water  of  the  river  prevented  the 
gauge  from  being  extended  to  lowwatei',  as  was  wished.  It  is  thongbt 
that  the  downward  continuation  of  tbe  gauge  may  be  accomplished 
without  trouble  during  the  next  low  water.  High  water  of  June,  1866, 
reads  on  the  gauge  3C.46,  which  is  also  the  maximum  oscillation.  The 
bench-mark  is  a  metal  star  on  the  south  end  of  tbe  iron  sill  of  the  north 
door  of  the  Ice-house  Hot«l,  which  reads  on  the  gauge  35.853.  Captain 
John  A.  Williams  is  tbe  observer. 

Baton  Rouge  gauge. — This  is  the  worst  place  that  I  fonnd  on  the 
whole  river  for  establishing  a  water-gauge.  The  bank  along  the  whole 
front  of  the  city  is  unstable  and  constantly  slides  down.  Tbe  only 
exception  seemed  to  be  for  a  short  distance  below  tbe  old  saw-mill,  about 
two  squares  below  the  state-house,  and  therefore  I  chose  this  place  for 
the  gauge.  The  old  gauge  was  above  the  Uuited  States  barracks,  and 
about  one  mile  above  the  present  site.  I  judged  it  best  to  connect  the 
two  gauges  by  tbe  recorded  height  of  tbe  flood  of  1858,  for  which,  and 
other  valuable  information,  I  am  indebted  to  Mr.  William  Waller,  civU 
engineer.  The  gauge  is  the  nsnal  inclined  one,  the  upper  section  being 
on  tbe  bank  on  the  levee^  Its  zero  is  at  the  low-water  mark  of  1854,  the 
lowest  ever  known,  and  it  ranges  Itom  +  1  to  +  36.3,  the  slope  of  the 
bank  making  it  impossible  to  read  to  zero. 

High  water  of  1862  reads  on  the  gauge  35.875 ;  of  1858,  34.^7 ;  of 
1851,  34336;  and  of  1871,  about  35,  (not  accurately  known.)  The 
maximum  oscillation  is  35.875  feet.  The  bench-mark  was  taken  at  tbe 
Btat«-house,  and  is  the  top  of  the  lowest  marble  coarse  of  the  northern 
tower  of  the  western  front.  It  is  a  well-known  bench-mark  for  levees, 
throughout  tbis  region,  and  also  for  city  work,  and  it  reads  on  the  gauge 
62.375.  The  observer  is  Colonel  S.  H.  Lackett,  of  the  Louisiana  State 
University. 

Carrollton  gauge. — At  this  place  I  thought  that,  as  many  ditBcult 
problems  had  been  discussed  by  the  readings  of  the  old  gauge,  and 
many  more  might  come  up  on  account  of  the  complicated  relatious  that 
exist  here  between  tbe  tides  and  storms  in  the  Qulf,  it  would  be  better 
to  re-establish  the  old  gauge,  although  the  old  records  showed  that  tiie 
zero  was  ,7,  too  high  for  low  water.  The  construction  of  a  wharf  at 
Carrollton  made  the  securing  of  the  gauge  an  easy  matter.  It  is  fastened 
to  different  piles  of  the  wharf,  and  can  readily  be  read  at  all  stages. 
The  range  ot  the  gauge  is  from  1  to  +  16,4,  the  river  being  at  its 
lowest  point  when  the  gauge  was  fastened.  High  water  of  1871  reads 
on  tbe  gauge  15.4;  of  1862,  15,358;  (this  I  consider  uncertaio,  the 
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report  being  tbat  it  was  a  liHlf  incb  lower  tbnn  1S71.)  Tbe  masimam 
osciilatioD  is  16.1.  Tbe  bench-mark  of  tbis  gauge  is  the  well-kDOwn 
Hampson  bench,  which  reads  on  the  gange  7.02.  Mr.  W.  L.  Duffy  is  the 
observer. 

It  should  be  mentioned  tbat  the  effect  of  the  Gulf  tides  is  very  palpa- 
ble at  Baton  Rouge  in  low  water,  and  it  is  even  noticed  to  the  amoutit 
of  2  or  3  ioches  at  Bed  Biver  Landing. 

Beoommendationa. — To  make  these  observations  aa  serviceable  as  they 
should  he,  both  for  steaniboata  and  planters,  it  is  desirable  tbat  daily 
reports  should  be  made  by  telegraph,  as  is  now  done  with  weather 
reports. 

Id  order  to  estimate  for  tbe  cost  of  so  doing,  I  applied  to  the  President 
of  the  We^ro  Union  Telegraph  Company,  requesting  him  to  send  me 
an  estimate.  He  has  replied  by  giving- me  a  schedule  of  rates  in  ac- 
cordance with  which  the  cost  of  reporting  to  Cincinnati  from  the  fifteen 
stations  that  have  telegraph-offices  would  be  about  $3,121  per  anaum. 
No  estimate  ia  made  for  distributing  this  information  from  Cinciunati,. 
aa  it  is  believed  that  the  Associate  Press  would  do  this  gratuitously. 
If  they  declined  to  do  so  the  additional  cost  would  average  as  many 
times  t3,000  aa  the  number  of  places  selected.  It  should  be  stated  that,, 
at  the  mouth  of  White  Biver,  Lake  Providence,  Bed  Biver  Landing, 
and  Alexandria,  there  are  no  telegraph  offices,  though  efforts  are  being 
made  to  secure  such  at  the  mouth  of  the  White  and  of  the  Bed,  both 
of  which  are  very  important  commercial  points. 

lAsburaetaenta  and  estimate. 

Tbe eoit  of  establiahing the  ^afcee,incladiDf{  mileage,  boa  been  to  date..  (1,358  96. 
For  MatingencieB,  incladJDf;  Little  Bock  gauge,  there  ahoald  be  allowed..  300  00 

iVwaakrieH,  and  obaerverB  and  decks,  to  Januaiy  30,  1873 3,027  67 

Total  probable  expeuditare  to  end  of  fiscal  fear 3,686  63 

Appropriation 5,000  00 

Probable  balance  at  end  of  fisoal  year 1,313  37 

Eatlmated  espenditnre  for  next  fisoal  year $4,500  00- 

As  it  is  desirable  that  the  system  should  be  extended  as  much  as 
possible,  I  would  recommend  that  this  appropriation  be  increased  to 
tll,00O,  ($3,000  of  which  is  for  telegraphing,)  and  that  the  Chief  of 
En^neers  be  authorized  to  extend  the  system  to  such  places  as  may  in 
hisjudgment  require  its  benefits.  The  Cumberland,  Illinois^  Ouachita,, 
and  Wabash  ought  all  to  have  water-gauges,  and  other  points  on  the 
rivers  already  supplied  jnight  be  chosen  with  advantage. 

PBOIEOTION  OF  THE  BANKS  OF  THE  MI8SISSIPFI. 

The  duty  of  establishing  water-gauges  made  it  necessary  for  me  to- 
examiue  the  banks  of  the  Mississippi  at  low  water  throughout  its  length,. 
and  this  made  me  familiar  with  tbe  great  injury  that  has  been,  and  is  now 
being  produced  by  the  unimpeded  and  ceaseless  action  of  this  ^^ 
body  of  water.  I  think  that  this  most  injurious  condition  of  affairs 
may  be  remedied  without  extravagant  outlay,  and  the  object  proposed 
IS  so  important  that,  although  in  a  measure  foreign  to  the  object  of  this- 
report,  I  think  it  my  duty  to  preaeut  it  for  examination. 

As  matters  stand  at  present  the  river  moves  from  bank  to  bank  with- 
out the  slightest  effort  being  made  to  prevent  it  from  undermining  and. 
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destroying  tovus,  levees,  and  plaotations.  This  atate  of  affaire  makes 
all  property  on  the  Missisaippi  uncertain,  and  history  abons  tbat  wltbont 
permanence  of  borne  and  occupation  it  is  impossible  to  construct  a  high 
civilization.  Man  will  not  thoroughly  improve  what  may  at  any  time 
be  destroyed  by  causes  beyond  his  control. ' 

The  laws  that  govern  the  Mississippi  are  identical  with  those  tbat 
prevail  in  all  streams,  however  small,  that  flow  through  unstable  soila 
As  the  Rhine,  the  Po,  the  Vistula,  and  Garonne,  have  been  curbed  and 
gnided  through  regular  cbanuela,  so  may  also  the  Mississippi.  The 
question  is  not  one  of  science,  which  has  long  since  dexiided  upon  its 
methods ;  it  is  now  one  of  finance.  (Jan  the  improvement  be  made  at  a 
reasonable  cost  T    This  ia  the  question  which  I  propose  to  (^scuss. 

As  far  as  I  could  learn,  after  careful  examination  and  inquiry,  the 
greatest  injury  by  abrasion  is  due  to  action  below  low-water  mark.  If 
this  can  be  stopped,  the  mere  surface  abrasiou  above  low  water  would 
ultimately  cease  when  the  grade  of  the  bank  had  reached  a  certain  slope, 
p;robably  four  base  to  one  perpendicnlar.  It  is  an  undoubted  fact  tbat, 
after  a  season  of  l^igh  water,  whea  the  banks  have  become  tboronghly 
saturated,  a  fall  of  the  river  is  generally  accompanied  by  a  correspond- 
ing fall  of  steep  banks.  This,  however,  is  a  secondary  result  of  the  dd- 
dertiiining  below  low-water  mark,  which  is  perpetually  restoring  the 
steepness  of  fallen  banks  by  continually  removing  their  bases.  Were 
this  nndertniniug  stopped,  banks  would  soon  be  worn  down  above  low- 
water  mark  to  a  stable  slope,  and  then  all  injurious  action  would  cease. 
Hitherto,  as  far  as  I  have  been  able  to  learn,  whatever  efforts  have  been 
made  to  protect  the  shores  of  the  Mississippi,  have  been  limited  to  the 
space  between  high  and  low  waters,  the  very  part  that,  in  my  opinion, 
.requires  no  protection.  In  many  localities  the  banks  of  the  Ohio,  be- 
tween low  and  high  water,  are  very  similar  to  those  of  the  Mississippi, 
and  this  portion  is  equally  exposed  to  abrasion,  but  the  existence  of  a 
,flrm  subsoil  makcH  the  action  comparatively  innocuous.  Reasoning 
by  analogy  we  should  therefore  infer  that  if  similar  conditions  could 
'be  artificially  established  on  the  Mississippi,  a  similar  &eedom  from 
■destructive  wash  would  prevail. 

Assuming,  then,  that  undermining  below  low  water  is  the  cause  which 
we  wish  to  control,  the  nest  qnestion  is  that  of  means. 

The  alluvial  nature  of  the  Mississippi  Valley  makes  the  use  of  stone, 
■except  in  very  rare  cases,  impossible  on  account  of  its  excessive  cost. 
As  a  general  solution  of  the  problem  it  need  not  be  considered.  Wood 
is  practically  indestructible  when  permanently  under  water,  and  as  it  is 
-abundant  throughout  the  valley,  it  at  once  settles  the  question  of  mate- 
rial, provided  its  use  be  practicable. 

It  should  be  mentioned  here  that  it  should  b»  laid  down  as  a  principle 
ithat  the  protection  of  a  bank  that  is  vertical,  or  nearly  so,  should  oot 
be  attemj)ted.  Either  the  bank  above  the  water  should  be  graded  off 
and  the  material  be  thrown  in  until  a  reasonable  grade  is  assumed,  or 
else  we  should  wait  until  nature  does  the  same  thing  by  undermining. 
Our  work  should  not  commence  until  the  slope  to  be  protected  ceases 
■to  be  excessively  steep. 

The  conditions  to  befulfllled  are,  that  the  material  used  shall  bedurable ; 
that  it  shall  be  flexible,  or  otherwise  adapted  to  an  irregfllar  surface: 
that  it  shall  not  be  costly,  and  that  it  shall  be  susceptible  of  easy  appli- 
cation. All  of  these  conditions  are  met  by  the  following  constntction, 
and  for  the  purpose  of  getting  practical  figures  let  ns  take  the  problem 
which  is  now  pressing  upon  us,  of  the  protection  of  the  peninsula  oppo- 
site Vicksburg.    For  figures  I  turn  to  the  very  admirable  report  of 
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Mt^or  Sater,  of  the  Engineers,  tiated  Febroary  6, 1871,  with  which  I 
fnlly  agree,  except  in  the  one  item  of  asing  stone  for  a  reretiueut.  The 
only,  but  anfortanately  the  insnperable,  objection  to  that  material  is  its 
excessive  cost.  The  hank  to  be  protected  is  21,000  feet  in  length,  and 
tbe  maximum  depth  of  crater  is  6?  feel  at  low  water.  Itwill,  therefore, 
Ik  reasonable  to  assume  tbat  if  h  protection  200  feet  wide  be  extended 
into  the  river  from  low-water  mark  it  will  reach  the  channel  and  rest  on 
the  hard  clay  of  the  trae  river-bed. 

The  mctbodof  protecting  wotild  be  by  what  is  known  in  fortification  aa 
hanlle-work.  I  would  canse  continuous  hurdles,  3  feet  wide  and  200  feet 
loDg,  to  be  coiistrncted,  and  I  would  fasten  tbese  together  in  setsof  tlfty, 
thus  making  what  might  be  called  a  carpet  of  hurdle- work  200  feet  long 
and  150  feet  wide.  Into  these  I  would  tie,  by  witbes  or  wire,  short 
branches  of  trees  until  it  became,  as  it  were,  tufted  over  its  entire  sur- 
face. These  branches  would  protect  tbe  main  structure  and  assist  the 
deposition  of  sand  and  gravel.  I  would  then  flnnly  attach  one  side  of 
this  hurdle-carpet  to  the  shore  at  or  near  the  low-water  line,  and,  by 
boats,  steam-tugs,  or  anchors,  I  woiild  hold  it  in  position,  at  right  angles 
to  the  shore,  until  it  had  been  sunk  into  place  by  weights.  For  theae 
latter  I  would  use  stone,  if  it  could  easily  be  obtained,  or  rough  baskets 
filled  with  clay,  or  old  bricks,  or  loaded  fascines,  or  waterlogged  timber, 
or  any  similar  weighty  material  that  might  be  convenient.  These  car- 
pets should  be  sunk  in  succession  from  the  uppermost  point  to  be  pro- 
tected. Should  a  very  rough  place  be  found,  where  snags,  &c.,  made  it 
difficnlt  to  adjust  the  caq)et,  I  would  either  have  them  removed  by  a 
siiag-bont,  or  else  protect  it  independently  by  a  mass  of  loaded  baskets, 
or  loaded  fascines. 

The  exact  cost  of  this  work  cannot  he  accurately  estimated,  as,  to  the 
best  of  my  knowledge,  this  method  of  protection  has  never  been  osed 
on  any  of  our  public  improvements.  From  the  bestevidenue  that  I  can 
obtain,  I  should  think  that  a  single  long  hurdle,  3  feet  wide  and  20U  feet 
long,  would  cost  about  $36.  This  would  make  this  protection  cost  about 
$12  per  running  foot,  or  $242,000  for  four  miles,  or  a  little  more  than 
$60,000  per  mile.  Allowing  liberally  for  contingencies  we  may  safely 
estimate  its  limit  of  cost  at  $70,000  per  mile.  It  should  be  borne  iu 
mind  that  no  allowance  is  made  for  levee-building,  which  I  think  should 
he  done  by  the  people  benefited,  as  other  levees  are. 

There  are  many  places  needing  protection  where  the  depth  of  water 
is  not  as  excessive  as  it  is  at  Vicksbnrg,  and  where  this  method  of 
protection  would  cost  greatly  less,  but  I  have  estimated  for  this  partic- 
ular case,  because  there  the  danger  is  pressing  and  must  be  met  at  once 
by  some  plan  that  is  not  so  very  expensive  as  to  prevent  its  adoption. 
I  do  not  propose  this  ]flau  as  a  certainty,  but  only  as  one  that  I  think 
demaiids  a  trial ;  and  as  something,  no  matter  what,  is  imperatively 
called  for  to  prevent  the  utter  destruction  of  the  finest  harbor  on  the 
ilississippi,  1  offer  it  as  probably  the  cheapest,  and  as  one  that  certainly 
promises  well. 

The  necessity  of  protecting  the  banks  of  the  Mississipjii  in  some  way, 
I  consider  to  be  almost  a  vital  one,  especially  since  the  rapid  absorption 
of  our  available  public  lands  will  soon  be  attracting  a  heavy  emigration 
to  the  richest  soil  within  our  national  domain. 

Hitherto  towns,  plantations,  and  levees  have  been  swept  away,  and 
the  enormous  levee-taxea  have  kept  down  property  at  a  low  figure. 
In  the  iuterest  of  levees  aloue  bank-protection  is  a  necessity.  Every 
time  a  levee  is  undermined  a  large  tract  of  cultivated  land  is  aban- 
doned, and  a  mnch  higher  and  more  expensive  levee  is  built  in  rear. 
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\ev  levees  are  always  more  costly  than  the  old  ones,  because  the  land 
falls  as  you  recede  from  tbe  river,  aud,  starting  ou  lower  grouud,  you 
have  more  to  build  to  reach  a  given  height.  It  is  well  koown  that  when 
the  Missisaipiii  ovei-flows  its  banks  its  heaviest  deposits  are  made  near 
the  shore,  aud  that  the  natural  bank  is  higher  there  than  elsewhere. 
This  action  is  constantly  taking  place,  no  matter  how  much  the  chan- 
nel shifts  about;  but  after  leveea  are  built  it  is  necessarily  entirely 
8toi>i>ed,  and  then  when  the  river  moves  it  is  prevented  from  raising  the 
surface  behind  tbe  levee,  and,  consequeutly,  when  the  old  levee  becomes 
endangered,  and  a  new  one  becomes  necessary,  it  must  be  built  on 
grouud  that  is  as  much  lower  than  the  site  of  the  old  levee  as  is  dne  to 
the  slope  from  the  bank  of  the  natural  river.  This  slope  averages  6 
inches  per  mile,  thongh  it  is  often  much  more,  and  as  the  slope  from 
the  old  river-bank,  which  may  have  been  several  miles  off,  remains  an- 
changed,  every  withdrawal  of  the  levce-Iine  is  at  the  expense  of  addi- 
tional earth- work.  The  magnitude  of  this  evil  may  be  inferred  from  tbe 
statement  that  in  some  places  the  river  has  moved  two  miles  within 
twenty  years.  Another  important  consideration  is  that,  if  the  perma- 
nence of  a  levee  were  guaranteed,  it  wonld  be  possible  to  increase  its 
height  yearly,  without  excessive  taxation,  until  it  was  absolutely  secure 
from  the  highest  possible  floods.  At  present  the  resources  of  the  conn- 
try  are  often  inadequate  to  i-aise  a  levee  more  than  one  or  two  feet  above 
flood-line,  and,  consequently,  they  are  in  annual  dread  of  crevasses. 
The  levees  on  tbe  Po,  tbe  Vistula,  and  the  Lower  lihine  are  as  high  as 
any  on  the  Mississippi,  bat  tbey  never  require  removal,  and,  therefore, 
have  been  made  secure,  and  crevasses  are  unkuowp. 

As  an  additional  evidence  of  the  importance  of  the  proposed  improve- 
ment, or  something  else  to  answer  the  same  purpose,  I  would  refer  to 
the  discussion  by  Major  H.  L.  Abbott,  Corps  of  Engiueers,  of  the  pro- 
ject for  bnilding  a  railroad-levee  from  op^wsite  Memphis  to  Saint  Louis. 
It  is  printed  on  pp.  468-473  in  your  annual  report  for  1868.  It  will  be 
seen  that  he  recommends  that  this  grand  levee,  17^  feet  in  average 
height,  sboald  lie  retired  from  the  river-bank  at  lea^t  a  mile  and  a  half 
wherever  it  approaches  one  of  the  great  bends.  Tbe  area  thus  aban- 
doned to  tbe  river  [including  the  northeastern  poi'tiou  of  the  Saint 
Francis  Basin,  which  is  outside  of  the  railroad-line,  aud  where  size  is 
not  stated)  is  1,500  sqnare  miles.  If  a  system  of  protection  liuiite<l, 
if  necessary,  to  the  bends  were  pnt  in  practice,  a  large  portion  of  this 
could  be  saved,  and  the  levee  could  be  built  on  higher  grouud,  with  a 
reasonable  certainty  of  permanence. 

Besides  the  destraction  of  old  levees,  it  is  a  common  occurrence  for 
towns  to  he  gradually  washed  away,  of  which  Napoleon  and  Providence 
are  two  marked  cases.  The  instances  of  the  entire  destruction  of  planta- 
tions are  too  numerous  to  mention,  the  channel  having  in  some  places, 
notably  at  Walnut  Bend,  moved  two  miles  in  a  decade.  But  the  great- 
est benefit  that  would  accrue  to  the  river  from  a  successful  protection 
of  its  banks  wonld  come  from  tbe  prevention  of  cut-offs.  A  "cut-off"  is 
the  cutting  off  of  a  bend  of  the  river  by  tbe  formation  of  a  channel 
through  the  neck  of  a  long  peninsula.  The  temporary  diminution  of 
distance  by  a  cut-off  is  always  accompanied  by  a  great  increase  in  the 
velocity  of  the  current  above  and  below  the  cutrofi',  on  aeconnt  of  tbe 
increase  of  the  surface-slope.  The  testimony  of  all  river-men  is  unani- 
mous that  this  diminution  of  length  is  but  temporary,  and  that  the  in- 
creased cnrreut  deepens  all  bends  in  the  vicinity  until  the  lost  regimen 
of  the  river  is  restored.  Tbe  wash  of  the  banks,  which  at  many  places 
is  now  excessive,  wonld  everywhere  be  moderate  and  easily  controllable, 
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vere  it  not  for  the  sudden  and  violent  cbanges  of  regimen  caased  by 
cut-offs.  If  we  limit  oar  work  to  the  prevention  of  snch  disturbing 
causes  alone,  we  will  greatly  benefit  the  whole  allnvial  region.  It  is 
easy  to  obtain  testimony  to  corroborate  these  statements,  but  I  will 
limit  m.vself  to  quoting  from  Major  Suter's  report,  in  order  to  show  the 
effect  of  cut-offs  on  the  peninsula  opposite  Vicksbnrg. 

Speaking  of  the  great  increase  in  }be  rate  of  abrasion  since  1865,  he 
says: 

There  is  no  iloDbt  in  mj  mind  thnt  tlie  formation  of  lliese  two  great  cut-oETB,  Pal- 
myra (IS67)  and  TeTrapioNeck,  (1866,)  was  the  cause  of  the  very  marked  rcBults  visiUle 
•iDce  1865.  Thoir  combiaed  effect  was  to  shortea  the  river  souie  thirty  miles,  with  pro- 
portionate iocreaso  in  the  vater-alope.  Tiie  efforts  of  the  river  to  regain  iU  lent  regi- 
Dien  are  luaile evident  by  the  rapid  cutting  going  on  in  all  the  benils  for  souiedistance 
above  and  below  VicksbnTg.  It  is  only  in  this  wanner  that  the  river  can  regain  its 
origjual  length  and  slope. 

The  Incidentitl  advantages  of  the  protection  of  the  banks  of  the  Mia- 
sissippi  may  be  briefly  enumerated.  The  greatcausc  of  snags,  the  caving 
in  of  acres  at  a.  time,  would  be  entirely  stopped,  and  the  few  snaga 
brought  in  from  tribntaries  could  easily  be  taken  out  by  the  snag  fleet. 
Were  the  system  extended  np  all  tributaries,  there  would  ultimat^sly  be 
no  snags  to  be  removed.  The  river  now  is  overbordened  with  sediment 
in  solution,  not  that  the  water  always  contains  its  theoretical  maximum, 
but  that  it  contains  so  much  that  it  is  constantly  dropping  it  ou  bars 
vhen  its  velocity  is  checked.  A  large  amonnt  of  sediment  is  due  to 
caving  banks.  Were  this  stopped,  the  river-current  could  more  readily 
carrj'wliatit  obtains  from  tributaries,  besides  being  enabled  to  take  up 
morefromits  own  bars,  and  its  low- water  channel  would  be  permanently 
deepened.  It  would  never  again  be  necessary  to  build  new  levees,  and 
theold  ones  could  be  raised  above  all  possible  floods.  Permanent  landing- 
places  could  be  established,  and  substantial  towns,  with  all  the  improve- 
ments of  modern  civilization,  would  replace  the  temporary  villages  now 
80  common.  Increased  facilities  for  commerce,  and  diminished  taxes  for 
levee  purposes,  would  stimulate  prodactioo,  and,  with  the  increased 
healthfulness  that  would  follow  the  prevention  of  overflows,  there  would 
be  a  permanejit  increase  in  population  aiid  in  wealth,  and  the  valley 
of  the  Uississippi  would  at  last  fulfill  the  constant  prediction  of  those 
who  know  Its  inexhanstible  capabilities,  and  become  the  garden  of 
America. 

Whether  the  means  which  I  recommend  are  adequate  to  the  end 
proposed  can  only  be  determined  by  actual  trial,  and,  therefore,  I  would 
recommend  that  this  trial  be  made  at  Vicksburg,  or  at  some  similar 
place,  where  a  cut-off  is  threatened.  Even  should  the  plan  proposed  be 
a  failure,  it  would  probably  result  in  securing  information  that  would 
m^e  the  future  solution  of  this  important  problem  comparatively  easy, 
and  thus  aid  in  protecting  and  preserving  the  richest  valley  on  the  face 
of  the  globe. 

Respectfully  submitted. 

WM.  E.  MERRILL, 

Mojor  of  Engineers. 

Oeneral  A.  A.  Hidifhbeys, 

Chief  of  Engineere,  Washington,  D.  C. 
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K  6. 

ETAN8VILLE  BBIDOE. 

Office  op  the  Chibf  op  Enghteebs,  '■•..-iy 
Waahinffton,  J).  C,  February  16. 1872. 

Sib  :  I  beg  leave  to  acknowletlgQ  the  receipt  at  a  comiDunication  from 
tbe  chnirmaD  of  the  Committee  on  Commerce,  United  States  Seuate,iD- 
ctoBing  Senate  bili  539,  authorizing  "  the  conatractioa  of  a  railroad- 
bridge  across  the  Ohio  River,  at  or  near  Evansville,  in  the  State  of  Inili- 
ana,"  and  requesting  information,  together  with  recommendatiaa  or 
suggestion  in  relation  to  the  matter. 

In  accordance  with  the  requirements  of  section  5  of  the  act  approved 
July  11,  1S70,  making  appropriations  for  the  improvement  of  rivers  and 
harbors,  (see  Statutes  at  Large,  vol.  16,  ]>.  227,]  a  board  of  engineers  va» 
constituted  to  report  upon  certain  bridges  then  "  erected  or  in  process  ot 
erection**  across  the  Ohio  Biver.  This  report  has  been  made,  and  may 
be  found  printed  in  Ex.  Doc.  1,  part  2,  Honse  of  Representatives,  Forty- 
second  Congress,  second  session.  I  would  respectfully  suggest  that  the 
attention  of  the  Committee  on  Commerce  be  invited  to  this  report,  and 
the  recommendation  contained  therein,  in  regard  to  the  conditioDS 
that  should  be  required  of  corporations  or  companies  who  may  be  an- 
thorized  to  edustruct  bridges  across  the  Ohio  JKiver,  (see  pages  61  and 
397  to  457  of  the  above-nanie<l  document.)  The  board  in  the  preliminaTv 
report  of  February  7,  1871,  submitted  a  project  of  a  general  law  appli- 
cable to  bridges  over  the  Ohio  River,  together  with  explanatory  remans. 
(See  page  455.) 

The  provisions  and  requirements  set  forth  in  the  project  of  the  bur 
submitted  by  the  board  are  applicable  to  the  bridge  now  proposed  to  be 
built  at  Evausvitle.  I  have,  therefore,  to  recommend  that  the  bill 
(^.539)  be  amended  by  striking  out  all  after  the  words,  '^Prorided. 
That  said  bridge,"  on  lines  13  and  14,  and  adding  the  following: 

And  that  every  bridj^e  horeafter  erecteil  across  tbe  Ohio  Hirer,  nbove  th»  month  of 
tlie  Big  Sandy,  ahall  linvu  at  Icaet  '>ue  span  uf  a  height  of  not  less  tban  90  feut  thorr  I 
low  water,  and  of  not  leas  tlian  40  feet  above  looal  biftheat  water,  measured  to  tbe 
lowest  part  of  the  span :  tlmt  every  bridge  hereafter .  erected  bgtosb  the  OhioBivrc. 
below  the  moatb  of  the  Big  Sandy,  shall  have  at  least  one  spau  of  a  height  of  not  l<-$« 
than  100  feet  above  low  water,  and  of  not  less  than  40  feet  alxive  highest  wat^r,  mes<- 
nred  to  tbe  lowest  part  of  the  span ;  that  this  bif;h  span  shall  give  a  clear  openinf[  nS 
at  least  400  feet  betwenti  the  piure,  measured  at  right  angles  to  the  current  at  evrr; 
ata^e,  aod  that  it  shall  bo  placed  over  that  portion  of  the  river  used  by  boats  dario^ 
ordinary  etaees  of  the  water ;  Pmrided,  That  in  case  this  high  span  in  not  ovri  the 
low-wntor  channel,  suitable  arrangements  be  made  elsewhere  to  permit  the  parMS'  o' 
single  boats  under  the  bridge  at  low  wat«r;  that  all  bridDes  over  the  Ohio  Bivfi 
below  the  Covington  and  Ciucinnati  suspension-bridge  shall  have,  in  addition  to  tht 
higb  span  prescribed  above,  a  pivot-draw  giving  two  clear  openings  of  160  feet  r«li- 
measured  at  right  angles  to  the  current  at  the  average  stage  of  wat«r  in  the  livoT. 
and  located  in  a  part  of  the  bridge  that  can  be  safely  and  convoniontly  reached  at  Ihii 
alage;  and  that  said  draw  shall  be  opened  promptly,  npou  reasouable  signal,  for  ihc 


l>assage  of  boats,  whose  constrnctiou  shall  not  be  such  as  to  admit  of  their  pDS«i):r 
under  the  permanent  spans  of  said  bridge,  except  when  trains  are  passing  over  ili'- 

8rc.  2.  And  be  itfuTtier  macled,  That  the  piers  of  the  high  span  and  th«  piers  of  tbr 
draw  shall  be  built  parallel  with  the  ciirreut  at  that  stage  of  the  river  which  is  met 
important  for  navigation,  and  that  no  ripraps  or  other  outside  protection  for  inipetfct 
foundations  will  be  permitted  in  the  channel-way  of  tbe  high  span  or  of  tbe  d»v- 
openings. 

Sec.  3.  AndbeiifurHtfrenarfed,  That  any  person,  company,  or  corporation,  aathorifl 
to  construct  a  bridge  across  the  Ohio  Kiver  by  the  States  upon  whoso  territory  M)d 
bridge  will  abut,  shall  submit  to  the  Secretary  of  War,  for  his  examinalion.  a  ittiga 
of  the  bridge  and  piers  and  a  map  of  the  location,  giving  for  the  space  of  at  lew!  our 
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mfle  above  and  one  mile  below  tbe  p  ,  „ 

tbe  dr^T,  the  ehore-linee  at  bigh  and  luw  water,  tbe  directioa  oi 
•tagee,  aad  tbe  souiidinge  accurately  ehoning  the  bed  of  tbe  atreum,  aud  ahall  fnrn[8k 
aach  other  informat'OD  aa  may  be  required  fur  a  fult  aud  satiafactorv  andorstanding  of 
the  subject  by  tba  Secretary  of  War ;  and  if  the  Secretary  of  War  is  aatiafled  that  the 
proTiaiona  of  tbe  Ian-  bave  been  complied  with  in  regard  to  location,  tbe  boilding  of 
the  piers  majr  be  at  once  oommeDced ;  bnt  if  it  sball  appear  that  tbe  conditions  pre- 
scribed by  this  act  cannot  be  cotuplied  vritb  at  tbe  location  whore  it  is  desired  to  con- 
stTDct  the  bridge,  the  Secretary  of  War  aball  detail  a  board,  compoaed  of  three  expori- 
HDced  officera  of  the  Corps  of  EoKiaeers,  to  eiamine  the  case,  aud  may,  on  their  recom- 
mendation, authorize  snob  modincattons  in  tbe  requirements  of  this  act  as  will  oenuit 
the  construction  of  the  bridge :  Proinded,  That  the  free  navigation  of  tbe  river  bo  not 
materially  injured  thereby. 

8ec.  4.  And  be  itfiirlher  enacted.  That  all  parties  owning  or  operating  bridges  over 
the  Obio  Kiver  shall  maintain,  at  their  own  expense,  from  sunset  to  suunse  throughout 
the  year,  such  lights  on  their  bridges  as  may  be  required  by  the  Light-Hoose  Boaid  for 
the  secnrity  of  navigation. 

Sec.  5.  And  be  it  further  ejiaaled.  That  any  bridge  constructed  under  this  act,  aud 
sccording  to  its  i imitations,  shall  be  a  Inwnil  structare,  and  shall  be  recognized  and 
known  as  a  post- route,  npon  which,  also,  no  higher  charge  shall  be  made  for  the  trsus- 
miwioD  over  tbe  same  of  the  mails,  tho  troope,  and  the  munitions  of  war  of  the  United 
States  tliau  tbe  rate  per  mite  paid  for  tbe  transportation  over  the  railroads  or  publio 
highways  leading  to  said  bridge ;  and  in  case  of  any  litigation  arising  from  any  obatruo- 
tion  or  alleged  obstruction  U>  the  navigation  of  said  river  created  by  the  construction  of 
any  bridge,  nnder  this  sot,  tbe  cause  or  question  arising  may  be  tried  before  the  district 
court  of  the  United  States  of  any  State  in  nhich  any  portion  of  said  obstrnction  or 
bridge  touches. 

Sec.  G.  And  be  it  further  enacted.  That  tbe  right  to  alter  or  amend  .tbie  act  so  as  to 
prevent  or  remove  all  material  olwtmctions  to  tbe  navigation  of  said  river  by  the  con- 
struction of  bridges  is  hereby  expressly  reserved. 

Skc.  T.  A»d  be  itfurtktr  enacted.  That  Joint  resolntion  No.  10,  approved  April  7, 1S69, 
sathorizing  the  constructiou  of  a  bridge  over  the  Obio  Biver  at  Padncali,  M,  and  the 
same  hereby  is.  rcjiealed. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier-Qeneral  and  Oh^f  of  Engineers. 
Hon.  "W.  W.  Belknap, 

Secretary  of  War. 


pabreb8bubo  bbidoe. 

Office  of  the  Chief  op  Enoineebs, 

WagJiington,  D.  C,  January  29,  1872. 

SiB:  In  reply  to  tbe  comtnaQication  of  the  Committee  on  Commerce, 
United  Stated  Senate,  of  Janaary  19,  requesting  information  and  recoin- 
mendatioua  or  snggeations  in  relation  to  tbe  "  petition  of  citizens  of 
Allegheny  Connty,  Pennsylvania,  for  re-im burse ment  of  expenditures 
to  prevent  the  damaging  effects  of  tbe  Parkersbnrgb  bridge  upon  tbe 
nartgation  of  the  Ohio  River,"  I  beg  leave  to  state  that  the  full  report 
of  the  board  of  engineers  upon  the  bridge  across  the  Obio  River  may 
be  foond  printed  in  appendix  t«  report  of  the  Chief  of  Engineers,  Ex- 
ecative  Document  1,  part  2,  House  of  Representatives,  Forty-second 
Congress,  second  session.  The  portion  relating  specifically  to  the 
Parkersbnrgh  bridge,  aud  to  the  gueation  Bubmitt«d,  is  found  on  pages 
411  to  414,  and  on  page  430. 

It  appears  that  a  modiflcation  was  made  in  the  plan  of  the  bridge 
dtiring  its  construction  to  meet  the  wishes  of  the  coai-boat  interest, 
Thicb  increased  tbe  cost  of  tbe  bridge  about  $60,000.    An  arrange- 
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meat  was  made  between  the  railroad  company  and  tlie  petitioaerg,  by 
which  this  sum  waa  to  be  equally  divided  between  them.  The  peti- 
tioners now  ask  the  Unit«d  States  to  re-imburse  them  to  the  amonnt 
thus  expended. 

The  qoestiou  reduces  itself  to  this :  Is  the  United  States  liable  for  tbe 
increased  cost  due  to  a  modification  of  plan  which  was  necessary  id 
order  to  protect  the  navigation  interest,  while,  at  the  same  time,  the 
construction  of  the  bridge,  according  to  the  original  plan,  would  have 
been  strictly  within  the  requirements  of  the  act  authorizing  the  baild- 
ing  of  bridges  over  the  Ohio  River,  approved  July  14,  18621 

This  question  is  somewhat  analogous  to  the  one  raised  during  the  con- 
struction of  the  Cincinnati  bridge,  and  as  the  payment  of  the  increased 
cest  due  to  modification  in  plan  of  the  last-named  bridge  has  been 
provided  for  by  legislation,  (see  section  6  of  the  act  making  appropria- 
tions for  the  Post-Office  Department,  Vol.  XVI,  Statutes  at  Large,  page 
572-673.)  it  would  seem  proper  that  the  question  of  liability  of  the 
United  States  in  the  construction  of  the  Parltersbnrgh  bridge  and  the 
payment  of  damages  eboald  be  determined  and  settled  in  the  same 
manner  as  therein  provided  for  the  Newport  and  Cincinnati  bridge. 

The  letter  of  the  chairman  of  the  Committee  on  Commerce  and  the 
petition  are  berewith  returned. 

Very  respectfully,  your  oI>edieut  servant, 

A.  A.  HUMPHEEyS, 
Brigadier-General  and  Chief  o/  Engineers. 

Hon.  W.  W.  Belknap, 

Seeretary  of  War. 


APPENDIX  L. 

ANNUAL  REPORT   OF   MAJOR  G.  WEITZEL,  CORPS  OF  EN- 
GINEERS, FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1872. 

United  States  Engineer  Office, 

Louraville,  Kentucky,  July  1,  1872. 

General:  I  have  the  honor  to  transmit  the  following  report  of  the 
operations  at  the  improvement  of  the  Falls  o(  the  Ohio  River  and  Louis- 
ville Canal  for  the  fiscal  year  ending  June  30,  1872. 

On  the  22d  of  July,  1871,  I  opened  the  bids  for  excavating  the  ledge 
of  rocks  inside  of  the  apron-dam  at  the  head  of  the  canal,  and  complet- 
ing dam  across  the  river,  at  the  crest  of  the  falls  of  the  river,  referred 
to  Id  my  last  annual  report.  I  received  only  two  bids,  as  shown  on 
Abatract  A  herewith  annexed.  I  considered  both  of  the  bids  exor- 
bitant, and  therefore  recommended  that  both  be  rejected.  This  was 
approved,  and  I  was  authorized  to  re-advertise  the  work,  and  in  the 
mean  time  to  prosecute  it  with  hired  labor  and  the  parchaee  of  material 
ID  open  market.  I  advertised  again  on  the  5th  of  August,  1871,  for  bids 
for  this  work,  and,  in  accordance  with  the  authority  granted  me,  limited 
the  bidding  to  fourteen  days.  I  accordingly  opened  the  bids  on  the 
19th  of  August,  1871.  There  were  only  two  bidders,  as  shown  by 
Abstract  B,  herewith  annexed.  I  considered  both  of  these  bids  exorbi- 
tant, and  recommended  the  rqjection  of  both.  This  was  approved,  and 
during  the  remainder  of  the  season  I  prosecuted  the  work  with  hired 
hdp.    The  season  was  an  noasually  favorable  low-water  season,  and, 
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conaequeDtlyvthe  raaximmii  force  that  could  be  worked  was  employed. 
Tbe  dam.  was  completed  feoui  the  Indiana  shore  to  the  sluice  in  the 
Indiana  Cbate.  Aboni  one-half  of  the  dam  from  tbe  Kentucky  side  to 
the  sluice  in  tbe  Indiana  Chate  was  completed,  and  the  foundation- 
timbera  were  gotten  in  for  about  two-thirds  of  the  distance.  Tbe  apron- 
dam  was  niised  one  foot,  this  having  become  necessary  in  consequence 
of  tbe  increased  draught  of  vessels  navigating  the  canal.  About  2,600 
eubic  yards  of  the  rock-ledge,  Inside  of  tbe  apron-dam,  were  blasted, 
and  about  1,200  cubic  yards  of  it  placed  iu  the  dam  across  tbe  river. 

In  the  mean  time,  on  the  20th  of  July,  1871,  the  water  was  drawn 
from  the  canal,  and  about  the  beginning  of  September,  1871,  the  work 
was  prosecuted  with  great  ^igor  along  the  whole  line.  This  continued 
nntil  tbe  night  of  the  22d  of  November,  1871,  when  the  rise  in  the  river 
compelled  the  stoppage  of  the  work.  All  of  tbe  contractors  had  done 
as  well  AS  they  could  under  the  circumstances,  and  by  your  authority 
the  time  of  those  who  had  not  completed  their  contracts  was  esteuded 
throDgh  this  season. 

In  addition  to  tbe  work  on  tbe  dam  and  rock-ledge,  as  above  specified, 
the  following  was  accomplished,  viz: 

Messrs.  Mnckeniiie  &  Gordon  completed  their  work  at  the  enlarge- 
ment of  the  entrance  to  the  canal.  This  entrance  is  now  110  feet  wide 
instead  of  61  feet,  and  is  lined  on  both  sides  with  substantial  side-walls. 

Messrs.  Byrne  &  Mackenzie  completetl  their  contract  for  tarrying  up  the 
Dew  side  walls  on  part  1  to  within  about  5  feet  of  their  ultimate  height,  and 
removing  the  abrupt  tnrn  under  the  railroad-bridge  by  excavating  on  a 
gentle  curve,  connecting  the  two  portions  of  the  main  prism  of  the 
canal  above  and  below  the  railroad-bridge. 

Mr.  M.  D.  Lord  completed  about  two-thirds  of  bis  work  on  making 
the  passage  for  boats  to  get  through  the  draw  of  tbe  railroad-bridge  at 
high  stages  of  the  river,  and  thus  enabling  them  to  pass  tbe  bridge 
witfaoot  lowering  fheir  smoke-stacks. 

Messrs.  Hugh  McGlincey  &  Co.  completed  the  widening  of  Section  No. 
3  of  the  canal  to  8C  feet,  but  did  not  tiuish  the  passing-place  below  the 
Elm-Tree  Garden  bridge,  but  will  undoubtedly  finish  it  this  season. 

Mr.  J.  C.  Dennis  furnished  all  the  stone  for  building  the  new  side- 
walls  on  part  2  to  within  about  5  feet  of  their  ultimate  height,  and  built 
US  much  of  these  walls  as  the  work  of  Hugh  McGlincey  <&  Co.  would 
permit. 

Messrs.  Samuel  Black  &  Go.  completed  their  work  of  widening  Sections 
Kos.  3  And  4  of  the  canal  to  86  feet. 

Mr.  Michael  Gleason  completed  his  work  for  earth  and  rock  exoava-- 
tion  iu  tbe  basin  which  joins  the  new  branch  to  the  old  canal. 

Messrs.  H.  T.  Cook  &  Oo.  completed  the  new  locks  and  lock-gates  and 
their  machinery,  and  the  excavation  of  the  new  branch  to  the  same. 

Messrs.  Boyle  &  Itoaeh  completed  the  new  side-walls  on  parts  4  and 
5  to  within  about  6  feet  of  their  ultimate  height,  and  delivered  most  of 
the  Etone  for  part  3.  This  same  firm  almost  nearly  completed  the  exca- 
vation of  the  rock-ledge  at  the  outlet  of  the  new  locks,  and  built  about 
100  feet  of  the  guide-wall  below  the  new  locks,  and  delivered  nearly  all 
of  the  stone  required  for  the  whole  wall. 

Messrs.  Ferrill  &  Clark  carried  the  dam  at  the  head  of  Sand  Island 
from  the  Indiana  shore  well  into  the  island. 

In  fine,  on  the  night  of  tbe  22d  of  November,  1871,  the  work  was  in 
such  a  condition  that  the  largest  vessels  navigating  the  Ohio  Biver  coald 
he  passed  through  as  soon  as  tbe  directors  could  dredge  tbe  mud  which 
bad  accumulated  in  ten  years  from  back-water,  out  of  the  new  locks. 
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A  few  moments  after  midnight  on  the  morning  of  November  23, 1671, 
the  water  was  let  into  the  canal,  and  at  about  8  o'clock  on  |he  same 
morning,  and  when  the  water  stood  at  about  the  height  of  19  feet  against 
the  guard-gat«s  of  the  new  locks,  it  was  observed  that  the  miter-sills  of 
these  locka  were  all  giving  way.  The  guard-gates  at  the  head  of  the 
canal  were  closed  as  quickly  as  possible,  and  the  water  again  drawn  off. 
Id  accordance  with  your  instructions,  I  made  a  full  report  of  the  inci- 
dents connected  with  the  accident,  the  causes  thereof,  and  the  step  I 
took  to  repair  the  damage.    This  report  is  dated  January  9, 1372. 

There  was  uot  a  moment  to  be  lost.  1  therefore  immediately  c^t  off 
the  new  locks  from  the  canal  by  means  of  a  dam,  thrown  across  the 
branch  just  above  them.  This  was  constructed  in  three  days  and  nights. 
The  water  was  then  again  let  into  the  canal,  and  the  commerce  of  the 
river  was  thus  hiudered  no  longer  than  often  happens  by  an  accident  to 
a  vessel  in  it,  or  not  so  much  hindered  as  it  frequently  is  by  the  mad 
after  a  rise  in  the  river.  I  worked  night  and  day  whenever  the  weather 
would  permit,  and  had  the  good  fortune  to  accomplish  the  repair  of  the 
damage  on  the  26th  of  December,  1S71.  The  directors  cleaned  the  mud 
from  the  new  locks  as  rapidly  as  the  machinery  at  their  disposal  and  the 
weather  would  permit,  and  finally,  on  the  26th  of  February,  1S72,  the 
largest  class  of  boats  commenced  passing  through,  and  have  been 
parsing  through  ever  since,  and  the  Louisville  and  Portland  Canal  was 
thus  practically  enlarged. 

Feeling  certain  that  a  further  appropriation  of  9300,000  would  be 
made  by  Congress  at  its  last  session  for  continuing  the  work  on  the 
canal,  1  asked  for  and  received  authority  to  advertise  for  bids  for  the 
work  to  be  done  during  the  present  season.  I  opened  the  bids  on  the 
17th  of  June,  1872.  The  abstract  of  these  bids  is  herewith  annexed, 
marked  C.  The  contracts  were  all  awarded  by  your  direction  to  Messrs. 
Sheehan  &  Loler,  the  lowest  bidders.  By  your  letter  of  the  19th  of 
June,  I  was  officially  informed  that  $300,000  had  been  appropri^ed  by 
the  act  approved  June  10, 1872,  for  continuing  the  work  on  the  canal, 
and  then  entered  into  contract  with  the  above  firm  for  completing  the 
side-walls  along  the  whole  length  of  the  canal  and  the  new  side-walls 
on  the  south  side  of  the  entrance  to  same,  and  for  grading  the  banhs 
aloDg  the  whole  line  at  those  points  where  the  old  side-walls  and  banks 
were  disturbed  by  the  work  of  eulargement. 

By  your  letter  of  the  19th  of  June,  1872, 1  was  directed  to  give  official 
notice  to  the  president  and  directors  of  the  canal  company  of  the  pro- 
visions of  the  last  clause  of  the  item  making  appropriation  for  that 
work,  relating  to  tolls. 

In  accordance  with  this  direction  I  addressed  a  letter  to  the  president 
and  board  of  directors  of  the  canal,  of  which  the  following  is  a  copy, 
viz : 

UNfTBD  States  ENoraitBR  Okficr, 
LouiteilU,  Smiitclcji,  Junt  35, 1673. 

Gbntlemek:  I  have  received  an  ofBcial  coumnnloation  from  Brigwlier-Geaeral  A, 
A.  HamphreyH,  Cbicf  of  the  Corps  of  EnKiaeera,  United  States  Army,  dated  Jane  IS, 
1672,  whioli  conclndes  with  the  following  paragraph,  viz; 

"You  will  olao  please  give  official  notice  to  the  (ireaident  and  directors  of  the  caiul 
oompan;  of  the  provisLons  of  Che  lost  oiauae  of  the  itent  makiug  appropriatiou  for  that 
work,  reUtin^  to  tolls." 

In  accordance  with  this  instruction,  I  hereby  officially  notify  you  tbat  the  item  above 
referred  to  is  an  follows : 

"  For  the  cnutinuiuc  the  work  on  the  canal  at  the  Falls  of  tbe  Ohio  Biver,  9300.000. 
And  the  Secretary  of  War  is  hereby  directed  to  report  to  Congress,  at  ita  next  sesNOD, 
or  Boooer,  if  jiraclioable,  the  condition  of  said  canal  aud  the  provisians  neoeasary  to 
relieve  the  satae  from  ineambrance,  with  a  vien*  to  such  legislation  as  will  render  tbe 
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same  free  to  commorce  at  tbe  eftrlii'<i''  practicable  period,  iHbject  onlg  to  lueh  Mia  a»  may 
tf  uttuuri)  for  tkt  %aptrint«nieiic«  and  repair  thereof,  wkicft  tkall  not  after  tie  pottage  of 
SMaiieiXMAht>e»i»per  ton." 
1  b«ve  nriileTUueil  tbe  ImI  clause  of  the  item  to  which  my  iustractionB  refer. 
Very  leapectfnUy,  &c., 

G.  WEITZEL, 

Major  of  Engineer: 

The  PRESIOEWT  AND  DlRBCTORS 

of  the  LouUrille  and  Portland  Canal,  lovinilU,  Sentaek!/. 
lu  reply  I  received  an  answer,  of  which  the  following  ia  a  copy,  viz : 
OiTicE  oc  L0UISV11J.E  AND  POHTUKD  C*SAL  Company, 
LouUirillt,  Jane  27,  1878. 
Sir:  I  ud  inetnioted  by  the  board  of  directors  of  this  coa'paoy  to  acknoirledgo  the 
ncfiptof  your  letter  of  tbe  !J5th  instant,  and  to  s.iy  the  company  will  do  nothiug  that 
lusybe  construed  into  an  ncliuoivledgniuut  that  tbe  Guvemment  can  fix  the  rate  oi 
tolls  for  tbe  nee  or  tbe  canal  until  tbe  Joiot  resolution  of  tbo  Kentucky  legislature, 
snpnived  March,  1S7'2,  shall  bare  been  complied  with  by  the  United  States. 

The  company  w  further  advised  that  a  permission  to  expend  the  §300,000  in  continn- 
ing  the  nork  on  the  canal,  as  appropriated  in  the  late  act  ot  Congress,  might  be  re- 
garded as  an  acknowle^lt^ent  of  a  rif{hC  in  tbe  Government  to  fix  the  tolls  at  5  cents 
ptrtOQ.  Justice  to  tbe  creditors  of  the  company  and  dn^  to  tbe  State  compel  tbe 
company  to  decline  tbe  appropriation  and  refuse  the  nse  01  the  oanal  foe  its  expend- 

I  un,  respectfully,  yuur  obedient  soirant, 

J.  F.  SPEED, 
Pretidml  Lonitvtlle  and  Portland  Canal  Company. 
General  O.  Weitzu, 

Loaitrille,  feitfMCJty. 

1  tbea  addressed  them  a  letter,  of  which  the  following  is  a  copy : 
United  States  Eno  inker  Office, 
Lo«i»villii,  Kentu<^ji,  June  211,  187*2. 
QExn.RME^f :  I  have  the  honor  to  ocknoirledge  the  receipt  of  your  commuuleation 
of  the  Z7th  instant. 

Do  I  nndenitaud  that  you  oliject  to  any  work  on  tbe  canal,  even  if  it  doos  not  in- 
volve the  drawing  off  of  the  water,  such,  fur  instance,  as  delivering  stone  for  tbe  new 
Mde-walle,  conutmctiug  these  vrolls,  and  grading  the  hanks  t 

I  respectfully  roi|uest  a  reply  to-day,  in  order  that  1  may  advise  the  contractors  on 
tbe  work  what  to  do. 

I  am,  gentlemen,  yoat  obedient  servant, 


«,  KentiLctg. 

To  this  I  received  a  reply,  of  which  the  following  is  a  copy : 

Office  of  the  Louisville  and  Poictiand  Canal  Company, 

Louinille,  June  39,  [8T2. 
n  instructed  to  say  that  the  ivhole  appro- 
I  expended  on  any  of  the  property  of  the 


T^dfrei 


le  directors  are  advised  that  any  assent  from  them  to  tho  use  of  the  appropriation 
.    I  the  canal  niisht  be  construed  into  an  acceptance  of  the  act  of  Congress,  and  such 
acceptance  would  be  arepudiationof  the  debt  of  the  company  which  has  been  incurred 
■      ■■    HsTati 


I,  very  respecttolly,  your  obedient  servant, 

J.  F.  SPEED,  Prfidenl. 
General  G.  WErrzKL. 

I  fear  that  the  iKtsition  taken  by  the  directors  of  the  canal  will  cause 
dehiy  and  additional  expense,  and  may  make  it  necessary  to  revise  my 
estimates,  and  I  will,  therefore,  make  a  special  report  on  the  matter  as 
soon  as  it  is  settled.  If  no  delay  should  be  occasioned  by  this  matter, 
and  the  season  is  favorable,  I  believe  that  the  work  now  under  contract 
will  all  be  completed. 

There  would  then  only  remain  to  complete  the  work  the  completion 
of  the  dam  and  rock  excavation  at  the  head  of  the  canal,  and  raining 
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tbe  outer  protection  wall  of  the  caoal,  next  to  the  river,  and  above  the 
railroad -bridge  about  6  feet. 

The  necessity  of  raising  this  wall  never  suggested  itself  to  me  until 
during  the  high  water  of  last  spring,  and  has  heretofore  not  becu  esti- 
mated for  nor  considered  a  part  of  my  plan.  The  earth-bank  of  the 
canal  at  this  point  is  only  about  18  feet  high.  It  is  protected  against 
encroachment  from  the  river  by  a  rabble-wall  about  ;i,SOO  feet  long. 
But  at  certain  high  stages  of  the  river  like  tUiit  of  last  spring  the  water 
from  the  canal  flows  from  the  canal  sideways  into  the  river  and  wears 
away  the  bank.  To  arrest  this  injurions  action  it  is  proposed  to  raise 
Haid  wall  about  6  feet.  I  consider  this  absolutely  uccessary,  tbongh  it 
will  cost  about  $50,000  additional. 

lu  order  to  complete  this  work  it  will,  therefore,  require  an  additional 
appropriation  of  $200,000,  which  I  resjiectfully  request  may  be  made. 
A  failure  to  appropriate  the  whole  amount  will  still  fiirtlier  increase  the 
cost  of  the  work,  by  reasoa  of  the  increase  in  contingent  expenses 
wben  a  work  is  prolonged  through  several  seasons. 

This  work  is  located  in  the  third  collection  district  of  Kentucky. 
The  nearest  port  of  entry  is  Louisville,  Kentucky.  The  amount  of  rer- 
enue  collected  at  this  port  of  entry  during  the  fiscal  year  ending  June 
30,  1872,  was  $122,296.14. 

The  commerce  and  navigation  of  the  Mississippi  Iliver  and  all  of  iU 
branches  would  be  benefited  liy  the  completion  of  this  work. 

Abstract  D  (herewith  annexed)  shows  the  names  of  the  persons  to 
whom  contracts  have  been  awarded. 

That  poriion  of  this  report  which  narrates  the  progress  of  tbe  work 
shows  fully  the  steps  I  have  taken  to  prosecute  the  work. 

The  amount  of  cash  received  for  this  work  during  the  fiscal  year  end- 
ing June  30,  1872,  is  $420,000.  The  amount  expended  during  the  same 
iveriod  was  $519,152.88. 

The  amount  of  appropriation  available  June  30,  1872,  was  $46,033.66. 
The  amount  required  for  the  fiscal  year  ending  June  30,  1874,  is 
$200,000. 

1  do  not  propose  to  make  any  further  alterations  in  the  plans  hereto- 
fore repori«d. 

I  am,  sir,  very  respectftilly,  your  obedient  servant, 

G.  WBITZEL, 
M(^  of  Enffineen. 
Brigadier-General  A.  A.  Hdmpheeys, 

Okie/  of  Bngineera,  Waahington,  D.  C, 


A, — Ahttract  of  hid*  reixived  ftjr  Major  G.  Wtitzel,  Cotw  of  Enginttrf,  for 

hdge  of  root*  {nn'fie  of  the  apron-dan  at  ike  kead  iff  (ha  Lm^nille  and  Portland  Cantl, 
and  eompleting  tht  daat  octom  the  river.    Letting,  Julu  SS,  1871. 
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Ntrae. 

Natnn  at  work. 

SLLoilJi.Uo.... 

LonlBvmo.irfPoHl^dcJ.1                       ^ 

I.  2. 

falls  of  the  ohio  eivbe  and  louisville  canal. 

United  States  Bnqdsbke  Office, 

Louiatille,  Kentucky,  (September  20,  I87-. 
General:    BeferriDg  to    my  itnnua]  report  of  operations  at  the 
improvemeDt  of  the  Falls  of  the  Ohio  River  and  Loaisville  Canal,  for  tbe 
flsuti  year  ending  Jane  30, 1872, 1  now  respectfully  desire  to  add  that 
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the  correspondence  between  the  preaident  and  board  of  directors  of  the 
Lonisvitle  and  Portland  Canal  and  myaelf,  the  beginning  of  which  was 
mentioned  in  tl>e  above  report,  was  continned.  The  following  are 
copies  of  the  various  letters  which  passed  between  us : 

United  States  Exqinebii  Officr, 

LouUcilU,  Kenluekg,  July  1,  1H73. 

Grntleken  :  I  have  received  yonr  commuDication  of  theS9th  nltlmo,  and  have  care- 
fully considered  it,  as  nell  asyoura  of  tUeSTtli  iiltimo. 

I  ajj^ree  wi^h  jon  fatly  that  Congress  has  not  yet  the  rigbt  to  ill  tlie  rate  of  tolls  on 
the  canal,  anil  at  fltst  Uetioved  that  the  last  clause  of  the  paragraph  added  to  thu  item 
ill  the  river  and  harbor  bill,  approved  Juuo  10,  1872,  (which  appropriates  (300,000  for 
roiilinnia);  tlie  work  on  the  canal,)  nhich  attempts  to  fix  the  rate  of  tolls  at  5  ceuts 
per  ton  had  been  added  and  passed  snloly  by  tbi>  aid  of  influences  that  unfortunately 
sometimea  have  great  power  in  the  hiiiry  of  tbo  closing  hours  of  Congress,  aud  L'spe- 
cially  when  such  a  sewlon  just  precedes  a  preaidoutial  oleclion.  But  since  the  retBipt 
of  yonr  last  comninnication.  I  have  heard  from  the  very  best  authority  that  the  friends 
of  the  work  vcit«d  for  the  bill  as  it  atciod,  Itnowing  that  Congress  had  yet  no  ri^ht  to 
fix  tho  rate  of  tolls,  in  order  to  prevent  the  lOM  of  the  whole  bill  and  to  indicate  to  the 
people  of  tbe  Went  that  they  proposed  soon  to  do  that  act  of  justice  which  they  should 
Dave  done  yeara  ago,  and  which  your  Ijoard  bas  repeatedly  urged  Congress  tu  do  ever 
nnce  tSiiS,  namely,  to  comply  with  the  terms  of  your  charter  and  tnn1<e  tlio  canal  frae. 

I  farther  believe  that  you  are  acting  wisely  and  properly  io  continuing  to  exact  the 
laniB  rate  of  tolls  as  heretofore ;  for  ifyoii  did  not  the  whole  work  might  be  lost  to  tlie 
GoTemment,  by  foreclosure  of  the  inort^nge  bcld  by  bondholders. 

Bnt  I  feel  convinced  that  your  fears  that  if  yon  assented  to  the  expenditure  of  tho 
ipprapriation  of  (1(00,000  Just  made,  it  might  be  coustrund  into  an  acceptance  of  tbe 
Kt  of  Congress  which  fiied  the  rato  of  tolls  at  !>  cents,  are  not  well  grounded.  And  I 
vill  say  here  that  as  the  representative  of  the  Government,  I  will  do  all  in  my  power 
to  cause  it  to  make  good  any  damage  that  might  be  done  you  or  any  of  the  creditors  of 
tbe  company  at  the  next  session  of  Congress.  But  if  you  will  continue  to  collect  tbe 
Mils  as  vou  do  now,  no  dBma);e  can  result. 

But  if  you  attempt  tirstop  this  work  now,  yon  will  cause  groat  damage  to  the  whole 
Kinntry  by  incrcasioK  tbe  coat  of  tbe  work  and  making  the  OovsmmenC  liable  for 
dsDiages  to  contractors,  and  you  will  be  inflicting  a  ereat  barm  on  the  whole  commerce 
of  Ihe  weatem  rivers  by  delaying  the  period  when  the  canal  will  become  free.  As  the 
reprEsentative  of  the  people,  I  consider  it  my  duty  to  guard  against  any  such  conse- 
i|iieucee,  and  I  will  therefore  carry  ou  the  work  until  1  am  ordered  by  my  superiors  to 
ntop ;  and  I  request  that  you  do  not  iuteifere  until  I  cau  hear  from  them. 

There  is  no  person  who  has  a  higher  regard  for  tbo  gentleman  and  lawyer  who  acts 
uyour  adviser  in  this  matter,  bnt  1  cauuut  uudecetand  how  he  can  i»ee  any  proviso 
aSectioE  tlio  appropriation.  I  have  sent  you  an  exact  copy  of  the  item  with  the 
an Dsxed  clause,  and  the  word  "  provided  "  does  not  occur  in  it.  Nor  cau  I  see  how  yon 
can  now  attempt  to  stop  the  Government  while  it  is  engaged  and  has  been  during  the 
last  four  years  with  tbe  same  degree  of  rapidity  as  on  other  works,  in  taking  the  tirst 
>tep  towards  complying  with  your  charter,  namely,  enlarging  tho  canal.  Especially 
■iiice  you  have  never  heretofore  made  any  objections  tu  tbu  work,  but  on  the  contrary 
bave  displayed  the  utmost  courtesy  and  zeal  in  assisting  me  in  its  prosecntiou,  and 
have  dnring  two  seasons  closed  it  to  enable  me  to  do  the  work  as  eooaomicolly  and 
expeditions^  as  passible. 

In  couctnslon,  I  respectfully  ask  a  definite  reply  to  my  letter  of  June  12,  1872,  re- 
qnestlng  yon  to  close  the  old  canal  four  weeks  and  the  new  locks  seven  weeks.  This  is 
to  enable  tbe  contractors  under  the  appropriation  made  last  year  to  complete  their 

I  am,  gentlemen,  yonr  obedient  servant, 

To  the  Fkesidrnt  and  Board  of  Dirkctors 

of  the  Louimille  and  Forliand  Cat^al,  LouuvUle,  Kentucky. 

Offick  or  TBE  Louisville  akd  Portland  Canal  Companv, 

LoHitville,  July  3,  im2. 
8lR :  I  am  instrocted  by  the  board  of  directors  of  this  company  to  acknowledge  the 
receipt  of  your  letter  of  the  1st  instant,  and  to  reply  that  yon  are  right  in  sayinc  that 
tbe  board  bave  ever  been  anxious  that  the  Government  of  the  United  States  should 
take  charge  of  and  manage  the  canal.  For  years  the  duties  of  tho  l>oard  have  been 
■idnoas,  responsible,  without  profit  to  themselves,  and  thankless.  Under  the  legiela- 
tion  of  the  State  and  Federal  Governments  they  pledged  the  revenncs  of  the  com- 
29b 
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pan}'  to  enlaree  tbo  cboal  to  meet  the  prnMing  wiuita  of  cominerce.  To  keep  np 
the  credit  of  tue  compaD;,  aud  tbu  caDal  open  to  coDimerce,  the;  have  repeatullT 

beeu  compelled  to  pledge  theii*  iadividuol  ci^it  for  Urge  etioiB,  TLey  have  ever 
acted  witli  the  purpose  of  hnstening  the  day  when  they  may  be  relieved  of  their  trnat, 
and  the  canal  be  made  free,  hat  always  with  a  proper  reftrence  to  the  plain  dictates  of 
comnion  honesty.  While  they  have  ever  acknowledged  their  obligations  to  the  pnhlit. 
they  have  never  forgotten  their  duties  to  creditors.  Justice  to  creditors  is  the  first  duty 
to  the  puhUo.  Any  dereliction  in  this  regard  woald  and  should  meet  itith  prompt 
and  merited  ceosare. 

This  compauj  wonid  cheerfully  render  yoa  all  the  facilities  they  have  heretofore 
dune,  if  snch  coudnct  coithl  uot  be  coiietruod  into  an  acknowtedgnient  that  the  Gov- 
ernment of  the  United  States  can  fix  the  rates  of  toll  for  the  nse  of  the  canal.  Such  an 
acknowledgment  wuuM  amonnt  to  nothing  more  nur  less  tbau  a  repndiatioo  of  the 
deht  of  the  conjpany,  since  5  cents  n  ton,  the  sum  fixed  In  the  act  of  Congrvsii, 
wonld  not  even  pay  the  expenses  of  opening  and  shutting  the  locks.  What  the 
friends  of  the  appropriation  may  have  intended  by  their  votes  in  Congress  can  only  be 
known  from  the  context  of  the  act  itself.  By  the'  act  ^300,000  are  appropriated  to  con- 
tinue the  work  on  the  canal,  and  the  tolls  are  fixed  at  5  cents  per  ton  after  its  passage. 
The  act  ninst  be  taken  as  a  whole.  This  company  cannot  preanme  to  cut  it  into  two 
parts,  takins  that  which  is  for  its  beu<>fit  and  rtyectiug  the  other.  Though  the  word 
"  provided  ''oo  not  in  the  act,  it  means  Just  the  sairie  as  if  it  were  there. 

This  company  does  not  see  how  it  can  take  the  henelit  of  the  act  and  not  pay  the 
price  fixed  therein  for  that  henefit,  which  is  a  reduction  of  tolls  to  5  cents  per  ton. 
That  would  be  simply  repudiation.  Not  does  the  company  see  bow  a  mere  protest 
against  the  work  being  done  would  relievo  it.  If  the  company  takes  the  henelit 
willingly  or  unwillingly  it  may  have  to  pay  the  price  invulvod  in  a  reduction  of  tolls. 

Were  this  a  matter  within  your  discretion  and  that  uf  the  company,  it  is  needless  to 
say  it  conld  be  easily  adjusted.  But  an  act  of  Couktbsh  is  above  the  reach  and  power 
of  both,  and  this  company  must  decido,  knowing  that  the  act  of  Congress  cannot  lie 
modified  hy  any  department  of  the  Governmeat.  Hence  the  company  regards  it 
an  imperative  duty  to  decline  the  appropriation  and  every  jiart  of  jt,  and  refuse  tbe 
use  of  the  canal  for  the  expenditure  of  any  part  of  it. 

If  there  is  any  unused  remainder  of  previous  appropriationi 
object  to  its  use.  But  no  part  of  the  $300,000  appropriated  i 
r         ,a~„  t  .   >    n  the  canal  either  upon  old  com 
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General  Q.  WKiTZKr,. 

United  Btatbs  Enoinker  Office, 

LouinilU,  Etntaeky,  Jul^  &,  1872. 
Gentlemen  :   I  have  the  honor  to  aoknowledEe  the  receipt  of  your  commnnication 
of  the  3d  instant,  aiid  have  transmitted  a  copy  of  it  to  the  Govemtnent. 

I  hnve  a  balance  of  over  $BO,000  from  last  year's  appropriation,  which  was  pledged  to 
complete  last  year's  contracts.  To  enable  this  to  be  expended,  I  request  the  oonal  to 
be  closed  as  expressed  in  my  letter  of  June  12,  1872, 

1  of  course  do  not  preenme  to  discuss  legal  <iuestions  tbroagh  you  with  your  adviser, 
but  1  cannot  see  how  you  can  stop  theGovemment  in  completing  the  enlatgement 
when  nbont  three-fourths  of  the  work  is  done.  The  Government  had  the  right  to  en- 
large the  canal  at  any  time,  since  all  the  private  stock,  except  the  five  sboree  held  by 
you,  were  purchased,  and  it  is  now  exerciBing  that  right.  I  consider,  also,  that  the 
clause  making  tbo  appropriation  of  $300,000  for  continuing  the  work  is  entirely  seps- 
rate  from  and  independent  of  the  clause  in  which  occurs  the  passage  relating  to  the 
reduction  of  tolls. 

1  am,  gentlemen,  Tery  respeotfnlly,  your  obedient  servant, 

G.  WEITZBL, 

Mqior  Iff  Engiutm. 
The  Presidknt  and  Board  of  Directors 

of  (Ac  Loaiitrilh  and  Forltand  Cattdt. 

Office  o 

Sib  :  I  am  instructed  t' 

Yoti  take  it  for  grantei) 
emment  of  the  United  States.  In  that  yon  are  mistaken.  The  GovcnTment  is  but  • 
stockholder  in  a  Kentucky  corporation,  and  has  only  snch  righta  as  ore  conferred  by 
the  act  of  incorporation  and  its  amendments.  Those  right*  cannot  be  enlarged  at  the 
mere  will  of  the  Oovemnent.  The  State  of  Kentucky  and  the  directora  ot  the  com- 
pany have  for  thirty  years  been  eager  to  have  the  Govemnient  take  control  of  the 
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e*ii*l;  tliay  are  now  eager  that  the  GloveniDient  ahall  do  so.  The  State  baa  carefnlly 
preMribed  the  terms  upou  nbieh  the  canal  must  be  BarreDdered.  This  coiaiianf 
woald  be  faithless  to  the  Stat«  and  to  the  creditotii  of  the  canal  if  control  of  the 
canal  shonld  be  given  np  before  those  tenas  are  complied  with. 

Tonr  last  letter  satislies  this  compuiy  of  the  propriety  of  its  course  in  refuBiUK  the 
nae  of  the  canal  for  the  expenditare  of  the  appropriation  in  the  last  act  of  CougreM. 
IT  a  gentleman  familiar  oa  you  are  with  the  biatory  of  the  canal  can  make  such  a 
mistake  in  regard  to  its  oniierahip,  liuatmen  using  the  canal  would  surely  come  to  B 
like  erroneons  conclusion,  and  give  alt  pofisible  trouble.  Duty  to  the  State  and  Justice 
to  creditors  rei|uire  the  directom  to  deny  that  the  GovemnieDt  of  the  United  States  baa 
any  right  to  enlarge  Ibe  canal  except  under  and  in  obedience  to  tbecharterof  thecom- 
inny.  When  appropriations  have  been  maide  that  could  be  naed  on  the  canal  consist- 
BDlly  with  faith  to  tbe  State  and  duty  to  creditors,  this  company  has  cheerfully  per- 
ntilted  their  use.  Now  an  appropriation  hae  been  made,  and  in  the  act  of  making  it, 
tbe  Ooremment  assnnies  tbe  right  to  fix  tolls.  This  company  is  bonnd  to  deny  tbe 
right  aud  resist  (he  nssumption. 

As  was  said  in  my  previous  coumnntcatioD,  the  company  is  willing  that  any  nmised 
balance  of  previous  ajniropriations  may  be  expended,  aud  as  tbe  couipany  will  have  to 
close  the  cantU  about  the  Ist  of  August  to  do  some  work  on  it,  to  remain  closed  from 
(lerbuis  four  to  six  weeks,  such  nnased  balauco  may  be  expended  during  that  time,  it 
nilut  be  distinctly  understood,  and  by  a  writing  to  be  preserved  among  tbe  minioieuts 
of  the  company,  that  uo  part  of  the  (300,000  appropriated  in  the  lost  act  of  Congress 
ia  to  be  used. 

Very  respectfully,  your  obedient  Bervant, 

J.  F.  SPEED, 

FraidmL 

General  G.  Weitzkl. 

UsiTED  States  Engineer  Ovvice, 

LoHuvitU,  Keuluckn,  Jnlg  9,  1872. 

Gentlemen  :  I  have  received  your  comuiatiication  of  yeateiday,  aud  have  carefully 
r«adover  tbe  copy  of  my  commnuication  of  tbe  &th  instaut  to  you,  and  1  donot  noder- 
Bland  how  you  deduce  from  it  that  I  take  it  for  gninteil  that  tbe  Louisville  aud  Port- 
land Canal  belongs  to  the  Government  of  the  United  Stntes. 

From  the  latter  part  of  the  year  1867,  when  I  first  mode  myself  acquainted  with  tbe 
hietoiy  of  the  canal,  1  have  continually  insisted  upon  it  in  niy  offlcial  reports,  in  pri' 
vste  conversation,  aud  in  my  inteieoniBS  with  you,  both  verbal  aud  written,  that  tbe 
iiKneiship  and  control  of  tbe  canal  by  the  Government  is  conditional  npou  its  comply- 
ing with  the  terms  of  the  charter  granted  your  company  by  the  State  of  Kentucky,  as 
ameadetl  from  time  to  time. 

At  the  time  I  commenced  the  work  of  enlargement  of  the  canal  in  16S9,  tbe  Joint 
n«)Intion  of  the  Kentucky  legislature  of  last  March  bad  not  passed,  and  the  first  step 
auder  tbe  charter  that  tbe  Gove  niment  was  compelled  to  take  was  to  enlarge  tbe  canal ; 
Ike  second  was  to  assume  the  debt ;  aud  tbe  third,  to  niako  the  caniil  free.  Tbe  Gov- 
ernment entered  npou  Ibe  execution  of  tbe  first  step  iu  1(^69,  and  has  prosecuted  that 
itep  since  with  tbe  same  rapidity  that  it  has  on  all  other  worksof  like  nioguitude. 
.Vow,  what  I  wished  to,  expreee  id  my  comtnauicatiou  of  tbe  I>th  instant  is  that  1 
itonbted  if  you  conld  in  any  way  stop  tbe  Government  in  completing  that  step. 

The  whole  controversy  narrows  itself,  in  my  opinion,  to  a  solution  of  this  question, 
and  the  other  one,  whether  tbe  (300,000  was  appropriated  upon  the  condition  that  the 
tolls  shall  bo  reduced  to  H  cents  per  ton.  Yoa  assert  that  it  was  appropriated  upon 
Lhis  condition,  aud  I  maintain  that  it  was  not.  Gentlemen  who  voted  for  it  have  in- 
ronned  me  that  I  am  right. 

Bat  as  I  have  no  power  to  decide  these  qaestlons  I  have  referred  copies  of  all  our 
<«rremKideuce  to  tne  Government  for  its  action  and  iustractious  in  the  matter. 
I  am,  gentlemeu,  very  reepectfaUy,  yom:  obedient  servant, 

G.  WEITZEL, 

Major  of  Ejigmta*. 

Tbe  President  akd  Board  or  Directors 

of  the  XoxiniiKe  and  Portland  Canal. 

Louisville  akd  Portland  Canal  Company, 

LouimilU,  Julg  29,  1872. 
ttin:  In  my  last  letter  to  yon  I  said  that  this  eompaoy  would  not  olifect  to  tbe 
■expenditure  on  the  canal  of  any  nnused  balances  of  previous  appropriations,  hut  that 
no  part  of  tbe  $300,000  appropriat«d  in  the  last  act  of  Congress  could  be  used.  I  also 
advised  yon  that  the  understanding  must  be  distinct  and  in  writing.  Yon  were  also 
advised  that  thti  canal  would  be  ciMed  about  the  1st  of  August,  when  that  unused  bi^- 
ancecoDld  be  expended. 
I  am  now  instructed  by  the  company  to  say  that  the  water  is  now,  and  for  some  time 
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will  probalil;  continue  to  be,  »o  higb  th^t  it  would  arail  nothiog  t«  close  the  CAtul  at 
that  time,  and  it  is  impoeaible  now  to  lix  a  time  for  cluaing  it.  ' 

J  am  alsu  iuHtnicted  by  tbe  cunipany  to  oaU  your  attuntioD  to  the  accompanying  slip, 
wbicli  appeureil  in  tiie  Lontaville  CommerciiU  of  yesterilay.  Tbe  company  doea  not 
knotr  Meases.  Slieehaii  and  Loter,  said  to  be  "  contractors  for  coinpletiDg  the  improve- 
menU  of  tlie  canal  nnder  the  last  appropriation  uf  Cou};resH."  If  the  Kontlemen  are 
contractors  at  all  it  must  l>e  with  you,  as  tbe  oguul  of  tbe  Ooveromeat.  This  com> 
pany  oinat  therefore  rely  on  you  to  advise  those  gentlBmeu  of  their  rights  and  respon- 
aibilities,  Tbe  company  cannot  believe  that  tbe  Goverument,  or  any  ofBccr  of  tbe  Gov- 
etnment,  will  seek  to  do  indirectly  that  which  cannot  be  done  directly  aod  by  vinae 
of  plain  legal  and  moral  right. 

In  view  of  tbe  pnblic  pretension  of  right  by  tbe  gentlomeuj;aIling  theniselvee  con- 
tractors for  conipletinjz  the  improvements  on  lue  canal,  it  becomee  the  duty  of  this  cwa- 
panjf  Co  learu  fiiiin  y 
if  BO,  whether  they  a 
priatiouB. 

1  am,  very  respectfully,  your  obedient  servant, 

J.  F.  SPEED, 
Prttident  LoaitfilU  and  Portland  Canai  Ct/mpatis. 
General  G.  Wi^iteel. 

United  Htat^  Ekoi^ker  OfI'Ice, 

LouinTUIe,  Ernluckg,  Aagutt  2,  1872. 
Gentlemf.x  :  I  have  received  your  commnoicatioD  of  tbe  29tb  ultimo.  In  reply,  I 
have  to  Hay  that  in  my  letter  to  you  of  the  1st  nlttuo  I  iufornieil  you  that  I  could  not 
stop  the  work  until  I  received  instructions  from  myen|>erior  officers  to  do  so.  I  expect 
iustruollona  fram  them  ever;  day,  and  as  soon  as  they  are  received  will  infom  you. 
In  the  mean  time  I  repeat  tbe  renuest  contained  in  my  letter  of  tbe  lat  ultimo,  that  yon 
■  do  not  interfere  until  I  receive  those  instructions. 
Very  reBpectfuIly,  your  ubedieut  servant, 

G.  WETTZEL, 

Mtijor  a/  Enginttn. 

The  PUKSIDBNT  AND  BOAKD  OK  DIRECTORS 

of  the  LoHUPitle  and  Portland  Ca»al. 

in  tbe  tDean  time,  on  the  lat  of  July,  1872, 1  reqaested  that  the  United 
States  district  attorney  at  this  place  (Colonel  G.  C.  Wharton)  be  ordered 
>to  aet  as  iny  counsel  in  this  matter,  to  prevent  the  directors  from  inter- 
fering with  my  work.    This  was  done. 

Through  the  goo{l  sense  of  this  gentleman  nnd  that  of  the  Hon.  James 
Speed,  the  counsel  for  the  directors,  and  their  associate  counsel,  it  was 
agreed,  after  a  little  preliminary  legal  skirmishing,  to  bring  the  case  at 
once  before  a  judge  of  the  Supreme  Court  for  decision.  The  case  was 
.tried  before  Associate  Justice  Miller,  of  tbe  United  States  Supreme 
Court.  He  granted  an  injunction,  preventing  tbe  directors  from  toter- 
fering  with  the  work,  but  in  eSfect  decided  that  the  directors  alone,  as 
yeL  bad  the  i>ower  of  regulating  the  tolls. 

This  decision  was  satisfactory  to  all,  and  the  work  has  been  pro- 
gressing nn interruptedly  since. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

G.  WEITZEL, 

Mc^or  of  Mngineert. 
IBrigadier-General  A.  A.  Huhphbets, 

Ck^f  of  Engineers,  U.  8.  A.,  WoiMngUm,  D.  C. 


L3. 

LOUISVILLE  AND  POBTLAND  CANAL. 

UniTBD  Statcs  Enoineeb  Office, 
Louitville,  Kentuckg,  January  9, 1872. 
General  :  In  accordance  with  the  directions  cootained  in  your  letter 
of  tbe  20th  of  December,  1871, 1  have  the  boDor  to  report  as  follows 
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concerning  the  causes  of  the  accident  to  the  miter-sills  of  the  new  locks 
of  the  Ixiuisville  and  Portland  Canal,  referred  to  in  my  letter  of  Decem- 
ber 6, 1871. 

la  order  that  the  report  may  be  perfectly  understood,  I  transmit  to  yon 
by  eipress,  to-day,  seven  sheets  of  drawings,  showing  the  construction 
of  the  locks  referred  to.  This  is  not  the  complete  set.  Three  more 
sheets  are  wanting,  showing  the  details  of  the  lower  liftgates,  the 
gnard-gatea  at  the  head  of  the  canal,  and  the  machinery  for  operating, 
tbe  gates.  But  the  seven  sheets  now  sent  are  all  that  is  required  for  a 
fall  understanding <tf  the  subject. 

An  eighth  sheet  is  transmitted,  entitled  "  Plan  and  sections  of  the 
mitersilis  of  the  guard  and  upper  lift-gates  of  the  new  locks  of  the  Louis- 
ville and  Portland  Canal."  This  sheet  shows,  on  au  enlarged  scale,  the 
original  and  the  new  construction  of  the  miter-silla.  These  drawings 
sliow  the  construction  of  these  locks  so  much  in  detail  that  I  do  not 
believe  that  any  description,  which  I  can  give,  will  be  necessary  to  a 
full  understanding  of  the  subject,  and  I  will  confine  myself  to  merely 
saying  that  the  new  locks  of  the  Louisville  and  PortlRnd  C:inal  consist 
of  two  chambers,  with,  of  course,  three  lift-gates,  and  provided  in  their 
head.bay  with  a  set  of  guard-gates.  These  gaanl-gates  i)re  intended  to 
prevent  the  water  from  rushing  through  the  locks  in  high  stages  of  the 
river,  and  also  to  enable  repairs  to  the  lift-gates  to  be  made  in  case  of 
any  damage. 

The  miter-sills  of  these  four  sets  of  gates  were  designed  substantially 
alike  in  plan.  In  section  the  miter-silla  of  the  guard-gates  and  tbe 
lower  lift- gates  are  alike,  and  the  sills  of  the  upper  and  middle  lift-gates 
are  alike.  The  former  resting  upon  the  bottom  of  their  respective 
chambers;  the  latter  partially  upon  the  lift- walls  and  partially  upon  the 
bottom  of  their  respective  chambers.  The  two  upper  sills  rest  upon 
slate-rock,  and  the  two  lower  on  limestone.  They  were  built  as  designed, 
except  in  two  respects,  which  were  cheats  on  the  part  of  the  builders, 
discovered  by  the  accident,  but  were  not  in  the  least  degree  the  cause  of 
it    They  were  as  follows,  viz; 

The  arches  of  the  miter-sills  of  the  guard-gates,  and  the  lower  lift- 
gates,  were  not  abutted  into  the  side-walls  as  they  were  designed,  and 
tbe  two  stones  a,  b,  (in  plan,)  and  o,  {in  section,)  of  both  these  sills  were 
only  IC  inches  thick,  instead  of  2  feet,  and  seemed  to  have  been  laid  on 
nibble  masonry  8  inches  thick,  to  be  flush  with  tbe  top  of  tbe  remainder 
of  the  sill. 

lu  reconstructing  these  sills  I  abutted  the  arches  into  tbe  side- walls, 
but  could  not  replace  the  four  stones,  and  therefore  relaid  them  care- 
fnlly. 

Toproceed  with  thecauseof  tbe  accident.  At  about  7^  o'clock  on  tbenight 
of  the  22d  of  Novemlwr,  1871,  the  last  rock  was  excavated  which  com- 
pleted the  widening  of  the  prism  of  the  canal.  Tlie  excavation  of  the 
branch  to  the  new  locks  and  basin  joining  the  branch  with  the  old  canal 
was  completed,  and  the  four  sets  of  gates  in  the  new  locks  were  closed. 
There  was  no  water  in  the  canal,  the  water  having  been  drawu  off  on 
the  iiOth  of  July  previous,  for  my  season's  work.  Tbe  water  is  drawn 
off  by  simply  closing  the  guard-gates  at  tbe  head  of  the  canal,  and  open- 
ing the  gates  of  the  locks  at  the  lower  end  of  the  same. 

AU  bud  received  due  notice,  by  telegrams  from  above,  that  a  rise  in 
the  river  snfBcient  to  open  uai'igation  would  reach  the  canal  at  some 
time  during  the  next  morning,  and  that  with  the  rise  were  coming  a 
great  many  vessels  of  all  descri]>tioDB,  to  go  through  the  canal  going 
down.    Uuriog  the  whole  working-season  there  were  a  large  noraber  of 
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vessels  lying  before  tbe  canal  waiting  to  go  ap,  and  these  were  read^  to 
go  ap  through  tite  cnual  as  soon  as  the  rine  reached  here. 

It  was  for  this  reason  that  the  directors  of  the  canal  took  charge  of 
it  immediatoly,  and  at  12  o'clock  at  nigbt  commenced  letting  in  the 
water  by  opening  the  wickets  of  tbe  guard-gates  at  the  head  of  the 
canal.  At  8  o'clock  next  morning  (23d  of  November)  tbe  vater  Id 
the  canal  stood  on  a  level  with  the  water  in  the  river,  and  the  gnard- 
gates  at  tbo  head  of  the  canal  were  then  thrown  open  and  it  opened  to 
commerce.  The  river  continued  to  rise  steadily,  and,  as  accurately  as  1 
can  learn,  when  the  water  stood  against  the  guard-^tes  at  the  head  of 
the  new  locks  about  9  feet  higher  than  the  top  of  its  miter  sill,  they 
were  seen  suddenly  to  rise  at  the  toe-post«,  and  the  water  immediately 
after  to  violently  bubble  up  from  under  tbem.  It  seems  that  then  soiue 
one  who  is  not  known,  but  is  supposed  to  have  beeu  one  of  the  lock 
tenders  at  the  oldlocks,  opened  oneof  the  wickets  i  n  each  of  tbe  upper  and 
middle  lift-gates,  to  give  an  outlet  to  the  water  which  came  from  under 
tbe  bottom  and  through  tbe  leakage  of  these  guard-gates,  and  this  then 
filled  up  the.lower  chamber  and  brought  a  similar  pressure  upon  the 
lower  lift-gates,  which  acted  precisely  as  the  guard-gates.  The  water 
filled  up  next  against  the  middle  lift-gates  with  the  same  result,  ami 
finally  against  the  npi)er  lift-gate  with  like  result.  This  last  miter-«ll 
gave  way  at  about  2  o'clock  in  the  afternoon.  In  the  mean  time  there 
were  several  vessels  passing  through  tbe  canal,  and  tbe  water  conld  not 
be  drawn  off  until  they  had  passed  safely  through.  The  guard-gates  at 
the  bead  of  tbe  canal  were  then  again  closed  and  the  water  drawn  i^- 
It  required  until  some  time  during  the  night  to  do  this,  aud  on  tbe  aeil 
morning  I  found  the  following  to  be  tlie  coudition  of  the  sills  and  gates : 

GUABD-QATES  AT  HEAD  OP  LOCKS. 

The  10  by  10  timber  which  was  let  into  a  rebate  on  the  front  of  each 
sill,  and  bolted  to  it  for  the  purpose  of  forming  an  elastic  cushion  for, 
and  water-tight  iioint  with,  the  lower  bar  of  the  gat«s,  was  raised  ahoat 
IJ  inches  at  the  miter,  but  was  held  firmly  by  the  side-wails.  I  have 
shown  this  on  the  unnnmbered  sheet  above  referred  to,  under  the  head 
of  "  Old  condition,"  on  the  elevation  designated  "  Fi-ont  elevation  of 
mitor-sills,"  by  tbe  red  lines.  Undoubtedly  these  timbers  had  been 
raised  higher  than  IJ  inches  at  the  miter-posts,  but  settled  down  with 
the  gates  when  tbe  water  was  drawn  off.  Every  stone  in  the  whole  sill, 
except  the  two  stones  on  each  side  nearest  tbe  side-  walls,  were  loosened 
from  their  ^cds,  and  all  of  tbe  stones,  except  the  arch-stones,  lay  with  either 
their  front  or  rear  edge  a  little  raised,  as  shown  by  the  red  lines  on  sei'- 
tion  on  A  B,  "  Old  condition."  The  two  stones  above  referred  to, «  * 
on  plan  and  a  on  section,  were  lifted  completely  out  of  their  bed^  a« 
shown  by  the  red  lines  on  the  same  section.  Nearly  all  of  tbe  stones  to 
which  the  timber-cushion  was  bolted  had  pieces  broken  out  of  their  fronl 
portions,  under  the  rebate,  by  these  bolts.  The  gates  were  considenibly 
out  of  miter}  that  is,  the  bearing-surfaces  of  the  mit«r-posts  did  not 
coincide. 

UPPBE  LIFT-aATBS. 

The  damage  done  to  tbe  miter-sills  of  these  gates  was  almost  pre- 
cisely like  that  described  above.  The  exception  is  that  no  stone  wk 
lifted  entirely  out  of  its  place,  as  in  case  of  the  stones  a  and  b.  A  |)ecn- 
liarity  here  was  that  the  arcb,  although  slightly  raised  from  its  bed,  wa'i 
so  firmly  pressed  together  that  although  the  water  bad  washed  out  tbe 


EEPOKT  OF  THE  CHIEF  OF  ENGINEERS. 


455 


joiDt  DDder  it,  (joiat  c  d,  section  of  the  apper  lift-gate  on  the  lii>e  A  B, 
"  Old  conditioD,")  that,  when  I  attempted  to  relaj  it,  I  coirid  not  have 
taken  a  single  stone  out  of  it  unless  by  cutting  it  to  pieces ;  ami  we 
were  compelled,  in  relaying  it,  to  make  the  joint  tight  below  and  force 
the  mortar  in  from  above,  and  then  settle  it  firmly  on  the  bed.  The 
gates  were  also  out  of  miter. 

MIDDLE  LIFT-GATES. 

The  damage  done  to  the  miter-sills  of  these  gates  was  almost  pre- 
cisely like  that  just  described.  The  exception  was  that  the  arch-stones 
did  not  stand  as  well.  The  second  stoue  in  the  arcti  from  the  north 
wall  of  the  chamber  (marked  c,  plan  of  miter-sills,  "Old  condition,")  was 
crushed,  and  in  relaying  the  sill  I  replaced  it  by  another  stone.  The 
stones  marked  /and  g,  on  the  same  plan,  had  two  pieces  crushed  out 
along  their  two  normal  edges,  thus : 


a  b  and  c  d,  in  both  plan  and  section,  show  the  line  of  rupture.  The 
gates  here  were  also  thrown  out  of  mit«r,  and  there  wa.s  one  effect  pecu- 
liar to  these  gates.  The  straining-rod,  which  runs  from  near  the  top  of 
the  miter-posts  to  the  middle  of  the  bar,  next  to  the  lower  bar  of  the 
gate,  is  fastened  to  the  miter-post  by  a  bolt  running  completely  through 
the  latter.  This  bolt  was  broken  off  on  both  gate^  close  to  the  face  of  the 
posts. 

LOWEB   LIPT-GATES. 

The  miter-sills  of  these  gates  could  not  be  examined  nntil  about 
twenty  days  after  the  others  were.  In  order  to  remove  the  rock  ledge 
which  existed  in  the  bed  of  the  river,  just  at  the  outlet  of  the  locks,  a 
coffer-dam,  inclosing  this  ledge,  was  built.  This  cofi'er-dam  extended 
from  the  river-bank,  jnst  north  of  the  locks,  to  a  point  on  the  bank  about 
640  feet  below  the  locks.  The  water  which  came  through  the  new  locks 
filled  up  the  space  thus  inclosed,  and,  although  I  cut  the  dam,  the  river 
was  so  high  that  I  could  not  reduce  the  height  of  water  lower  than  to  a 
point  about  8  feet  above  the  miter-sill,  and  was  comi>elled  to  hire  power- 
ful pnmps  to  remove  it.  After  this  was  done,  £  found  the  sill  affected 
precisely  like  that  of  the  gnard-gates  at  the  head  of  the  locks.  The 
gat«6  were  considerably  more  out  of  miter  than  either  of  the  others, 
their  miter-posts  touching  only  a  short  distance  from  the  top,  and  their 
lower  ends  being  carried  down  stream,  that  of  the  north  gate  about  8 
inches  more  than  that  of  the  south  gate. 

tTpon  removing  the  various  miter-sills,  with  a  view  to  relaying  them, 
it  was  found,  ander  the  two  upper  miter-sills,  that  the  foundation  had 
been  considerably  opened  for  a  depth  ranging  from  6  to  16  inches.    As 
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tbe  whole  of  this  canal  (locks  included)  is  excavated  throufufa  rock,  pow- 
der was  necessarily  used  in  excaratiug  these  chambers.  Undoubtedly 
tlie  bed  of  the  chambers  v/as  shattered  by  the  explosion  nearest  to  it, 
and  the  water  soon  found  the  seams  or  crevices  thns  prodnced,  and  ex- 
posed them. 

The  foundation  of  the  sill  of  the  middle  lift-gate  was  fonnd  to  be  solid 
limestone  rock,  and  without  a  Saw. 

Under  the  miter-sill  of  the  lower  lift-gates  a  seam  of  limestone  was 
found,  about  1  inches  thick,  at  the  south  wall  of  the  locks,  and  increas- 
ing gradually  to  14  inches  in  thickness  at  the  north  wall.  Before  relay- 
ing the  sills  of  the  upper  two  and  the  lower  gates,  all  these  defective 
portions  of  the  foundation  were  removed,  and  a  bed  of  pure  cement 
concrete  substituted. 

As  soon  as  I  saw  the  effect  produced  on  the  miter-sills,  I  conclndcd 
that  the  damage  was  produced  in  the  manner  stated  by  the  board  of 
engineers ;  but  the  action  shonld  not  have  occurred,  as  you  will  readily 
see  as  follows : 


^ 


\ 


t 


Let  us  take,  for  a  moment,  the  same  case  as  the  one  taken  by  the 
lK>ard.  Let  A  B  and  B  C  represent  the  upper  edge  of  the  miter-sill  of 
the  gnard-gates,  or,  which  is  the  same,  the  inner  face  of  these  gates  when 
closed.  At  the  time  the  vertical  motion  of  the  gates  took  place  which 
opened  the  way  to  the  water  for  the  destruction  of  the  sills,  the  water 
stood  against  the  gates  at  a  height  of  9  feet  above  the  sills,  and  conse- 
quently 9  feet  6  inches  above  the  under  surface  of  the  lower  bar  of  the 
gate.  The  area  of  this  bav  is  so  nearly  24,400  square  inches  that  it  can 
be  assumed  as  that.  The  upward  pressure  on  each  square  inch  of  this 
surface  due  to  a  head  of  water  of  9J  feet  is  4.46  pounds.  The  whole 
upward  pressure  on  the  lower  bar  of  each  gate  was,  therefore,  103,580 
pounds.  The  weight  of  the  gates  is  about  85,000  pounds,  and  conse- 
quently another  pressure,  to  equal  or  exceed  the  difference  between  the 
two,  (23,580  pounds,)  should  be  provided  for.  This  was  theoretically 
provided  for  in  the' combination.  For  at  the  moment,  we  assume,  there 
being  9  feet  of  water  against  the  gates,  each  gate  being  47J  feet  long, 
and  assuming  this  muddy  water  to  weigh  only  64  pounds  per  cubic  foot, 
the  pressure,  P,  against  each  gate  was  478  x  0  x-  4J  x  64  =  122,912 
pounds,  or,  in  round  numbers,  123,000  pounds.  ISov,  one-half  the  press- 
ure on  each  gate  is  home  by  the  holiow.quoin,  and  the  other  half  by  the 
opposite  gate.  Each  gate  was,  therefore,  subject  to  a  pressure,  at  its 
miber  post,  of  61,500  pounds,  in  a  dii-ection  oblique  to  its  axis. 

Ill  order  that  there  shall  be  perfect  stability  at  the  surface  of  contact 
of  the  miter-poste  in  the  direction  of  the  axis  of  the  gate,  the  cross- 
pieces  of  the  gate  should  have  developed  a  resistance  which  is  meas- 
ured by  the  following  equation,  (representing  the  resistance  by  B :) 


K=J  whbff  Vn'  +  4, 
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ia  Thich  w  is  the  width  of  the  locks,  h  the  head  of  water,  b  the  distance 
of  the  center  of  gravity  of  the  water  below  its  surface,  y  the  weight  of 
a  cnbic  foot  of  water,  and  Vthe  quotient  which  arises  ftY>in  dividing  the 
width  of  the  locks  (80  feet)  by  the  versed  sine  (20  feet,)  of  the  miter- 
sills.    Substituting  these  values  in  the  above  equation,  we  have — 

E=Jx80x9x45x64x 4.47=115,862  pounds. 

Bnt  this  resistance  of  the  cross-pieces  is  directly  transmitted  to  tbe 
heel-post,  and  each  of  the  latter  was  therefore  pressed  against  the 
liollotr  quoin  to  which  it  fits  closely  by  two  pressures,  amounting  to 
127,362  -l-  xtouuds.  But  the  co-efficient  of  iHction  of  oak  on  stone  is  4, 
and  therefore  the  resistance  to  a  vertical  motion  at  each  heel-post  due  to 
tbe  friction  should  have  been  50,944  -|-  ponnds,  which  is  far  in  excess  of 
the  amount  to  bo  provided  tor  to  insure  stability  in  the  structure. 

The  miter-post  should  have  been  firmly  held  by  the  forces  of  friction 
developed,  as  will  be  seen  by  a  simple  calculation,  remembering  that 
they  are  of  oak  and  painted,  aud  therefore  tbe  co-efScient  of  friction  is 
fully  6. 

Sow,  the  gates  did  move  inavertical  direction  attbemiter-posts.  They 
could  not  move  at  the  heel-posts,  because  these  were  firmly  held  by  tbe 
strong  iron  collar  which  encircles  them  at  the  head,  and  this  proves 
that  the  forces  of  friction  which  should  have  been  developed  in  theory 
were  not  developed  in  practice,  and  the  reason  of  this  1  am  confident 
is  as  follows,  and  gives  the  true  cause  of  the  disaster. 

When  the  contractors  (H.  T.  Cook  &  Co.)  hud  finished  the  gates  and 
,  wished  me  to  accept  them,  they  were  iu  position  in  their  recesses  in  the 
side-walls.  I  declined  to  accept  them  until  they  bad  been  closed,  to  see 
whetherthey  would  fit,  and  until  they  bad  been  "opemted  to  the  satis- 
faction of  the  engineer,"  as  the  language  of  the  specifications  required. 
This  closing  and  operating  involved  the  removal  of  a  considerable  quan- 
tity of  mud,  and  hence  the  contractors  took  the  position  that  as  they 
had  built  the  gates  precisely  according  to  the  drawings  and  specifica- 
tions, I  ought  to  accept  them,  as  they  were.  I  declined  to  do  this,  and  in- 
sisted upon  it  that  the  gates  must  bo  closed,  to  see  how  they  fitted,  aud 
vhether  tlie  machinery  all  worked  right.  The  contractors  hesitated 
about  three  weeks  before  doing  this,  but  finding  that  I  would  not  relent, 
they  did  as  I  directed.  tJpon  closing  the  gates,  it  was  found  that  at  the 
mitei-posts  they  stood  about  one  inch  firom  tbe  miter-sill,  thus : 


in  which  a  c,  and  e  d,  is  the  face  of  the  sill,  and  ab^b  d,  tbe  face  of  the 
gates.  Before  I  would  accept  them  then,  and  pay  for  them,  I  compelled 
the  contractors  to  change  every  one  of  the  sticks  of  timber  which  formed 
the  cnshion  in  the  sill  against  which  tbe  lower  bar  of  the  gates  rest, 
BO  that  there  shoold  be  a  close  fit.  This  also  involved  an  expense  of 
about  1400,  but  I  insisted  npon  it.  I  reasoned  in  this  mauner:  the 
material  of  which  the  gates  are  constructed  was  purchased  about 
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eight  years  previous,  by  the  oaoal  compauy.  The  different  por- 
tioDB  were  all  prepared,  bo  that  all  we  had  to  do  was  to  pat 
them  together.  Tlie  timber  and  lumber  had  been  daring  this 
time  under  roof,  and  had  become  thoroughly  seasoned  and  dry, 
and  I  therefore  supposed  as  soon  as  it  became  saturated  it  wpuhl 
swell  sufficiently  to  make,  under  the  water-pressure,  a  perfect  coutact 
at  the  miter-posts.  But  the  water  came  against  them  in  much  quicker 
time  than  was  required  for  the  timber  to  swell,  and  consequently,  when 
the  pressure  came  against  tbem,  the  miter-sillB  being  firm,  the  gates  were 
slightly  moved  into  the  hollow  quoin  by  the  component  of  the  pressure 
in  the  direction  of  the  length  of  the  gates,  (which  was  larger  than  the 
force  of  friction  developed  between  the  lower  bar  and  the  timber  cushion 
of  the  sill,)  and  thus  the  contact  between,  and  with  it  the  friction  at, 
the  miter-posts  destroyed.  Then  the  buoyancy  of  the  gates  had  no  resist- 
ance except  their  own  weight,  and  the  damage  was  created  as  the 
board  of  engineers  report.  Thus,  in  attempting  to  do  a  thing  right,  I 
overdid  it  from  want  of  experience  in  such  Btnictures.  I  am  confident 
that  if  I  bad  allowed  the  sills  and  gates  to  remain  as  they  were  offered 
by  the  contractor,  this  thing  would  not  have  occurred,  but  then  it  might 
have  thrown  too  much  strain  on  the  gates. 

Now,  when  I  came  here  to  supply  my  want  of  experience' in  these 
constructions,  I  did  just  as  you  advised  me  to  do.  I  wrote  to  Mr.  Milnor 
Boberts,  and  he  sent  me  two  assistants  of  experience,  and  I  have  read 
every  work  I  could  reach  on  the  subject  of  locks,  even  sending  to  Eurojie 
for  two  works,  at  a  large  expense.  But  the  trouble  is  that  no  locks  were 
probably  ever  built,  or  ever  will  be  built  again,  where  the  gates  are  put 
together  eight  years  after  all  their  parts  are  framed,  and  all  this  assist-  . 
ance  and  information,  to  me  thus  gained,  was  of  no  practicfd  value  in 
this  instance. 

fn  reconstructing  the  sills,  I  decided  at  once  to  make  the  sill  a  combin- 
ation of  wood  and  stone.  Instead  of  the  timber  cushion,  I  placed  in  two 
oak  timbers,  12  by  14  inches,  on  the  12-inch  edge ;  a  thick  layer  of  coal- 
tar  between  them,  and  firmly  bolted  together  by  ij  inch  rag-bolts,  driven 
in  3  feei  apart.  I  could  get  no  timbers  of  larger  size.  Wherever  there 
WAS  the  least  doubt  of  the  foundation,  we  excavated  to  a  firm  surfat^, 
and  filled  up  with  a  bed  of  cement  concrete.  These  timbers  are  bolted 
to  the  rock  by  two-inch  bolt-s,  driven  into  a  wedge,  as  shown  on  the  un- 
numbered sheet,  under  the  head  of  "  New  Condition."  The  head  of  each 
of  these  bolts  bears  upon  a  circular  iron  washer  to  prevent  injury  to  the 
timber.  The  stones  of  the  sills  on  ,which  the  timber-cusbion  rested 
vrere  cut  to  fit  this  timber-sill,  and  they,  with  all  of  the  remainder  of  the 
stones,  were  carefully  relaid. 

Every  stone  is  bolted  down  with  a  IJ-inch  bolt  driven  into  a  wedge. 
In  order  to  prevent  injury  to  the  stone  in  driving  these  bolts,  I  had  a 
screw  cut  into  their  heads,  and  in  order  to  distribute  the  strain  over  ae 
much  surface  of  the  stones  as  possible,  I  placed  a  square  iron  washer 
around  them,  and  then,  by  means  of  a  nnt,  fastened  this  washer  firmly 
to^the  stone.  I  had  already  purchased  the  iron  before  X  was  informed 
that  the  board  recommended  2-inch  bolts.  When  I  told  the  members 
that  I  had  already  purchased  IJ-iuch  iron,  they  told  me  to  go  right  on 
as  I  was  doing.  There  is  no  question  that  the  IJ-inch  bolts  are  amply 
strong  enough.  For,  as  the  river  rises  so  much  faster  at  the  foot  of  the 
falls  than  it  does  at  the  head,  the  greatest  head  of  water  that  tbe  gates 
are  subject  to  are  about  as  follows:  guard  and  upper  lift-gates,  14  feet; 
middle  litt-gates,  24  feet|  lower  lift-gates,  10  teet 

The  joint  between  the  timber  aud  atone  portion  of  the  aills  is  thoroughly 
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calked  with  oakam  saturated  with  coal-tar.  I  separated  the  wood  sud 
Btone  portions,  because  I  saw  that  with  the  old  arrangemeTit  a  disaster 
just  like  this  oue  coald  easily  he  produced  at  any  time  either  b.y  carelesa- 
neas  or  design  in  not  properly  closing  the  gates  before  letting  on  the 
water.     All  of  the  arclies  are  now  firmly  abutted  into  the  side  walls. 

Now,  with  regard  to  the  inferioritj'  of  the  material  of  the  miter-sills 
referred  to  in  the  report  of  the  board  of  engineers,  I  have  to  say  that 
the  new  locks  of  the  Louisville  and  Portland  Canal  were  designed  in 
1860  by  Mr.  Theodore  K.  Seowden,  civil  engineer,  who  was  employed  by 
the  caual  company  for  that  purpose,  and  for  superintending  their  con- 
struction. Alter  the  lock  walls  and  two  of  the  miter-sills  had  been  built, 
tbe  material  for  the  gates  prepared,  a  large  part  of  the  machinery  for 
operating  the  gates  and  the  stones  for  the  remaining  miter-sills  prepared 
aad  delivered  on  the  site,  the  funds  of  the  canal  company  wereexhansted, 
and  all  further  operations  were  suspended  until  1869,  {several  years 
tliereafter,)  when  I  resumed  work  on  them.  During  this  time  the  back- 
water of  the  river,  in  high  stages,  filled  up  the  locks,  and  nearly  com- 
pletely filled  up  both  chambers  with  sediment  which  it  deposited.  The 
stoties  of  the  miter-sills  were  thus  excluded  from  the  air,  and  have  not 
yet  bad  an  opportunity  to  harden  like  those  in  the  walls.  Every  stone 
nsed  in  tbe  consCrnotion  of  these  locks,  or  any  part  of  them,  came  from 
tbe  same  quarry.  It  is  a  coarse  brown  limestone,  known  as  the  Cannel- 
ton  stone,  and  is  of  tbe  same  chal'acter  as  that  employed  in  all  the  locks 
in  thiB  section  of  the  country.  The  experience  gained  with  locks  over 
forty  years  old  in  this  vicinity  leads  me  to  have  no  fears  whatever  for 
the  miter  sill-stone,  but  if  any  stone  should  prove  defective  by  the  pecu- 
liar manner  in  which  they  are  bolted  down,  it  could  be  easily  replaced. 

Id  conclusion,  I  desire  to  say  that,  in  considering  this  whole  subject, 
it  must  be  borne  in  mind  that  these  locks  are  the  pioneer  canal-locks 
of  their  size  in  the  world,  and  that  many  things  will  probably  be  learned 
here  that  will  be  of  practical  benefit  to  the  profession.  For,  although 
the  priuciples  of  all  locks  and  their  various  parts  are  the  same,  it  is  a 
well-known  f^t  that  they  are  among  the  most  <lelicate  constructions  to 
handle,  even  if  of  only  ordinary  size,  and  that  accidents  are  of  frequent 
occnrtence.  For  this  reason  I  have  considered  it  my  duty,  rather  tliau 
recklessly  to  reject  the  valuable  material  that  was  on  hand,  to  give  Mr. 
Scowden's  design  a  fair  trial,  and  then  to  recommend  such  changes  as 
experience  would  indicate.  I  believed  that  I  could  do  this  with  perfect 
safety  after  examining  his  plans,  and  particularly  as  be  is  a  geatleman 
who  had  made  a  reputation  as  a  hydraulic  engineer  when  I  was  a  boy. 
He  receives  today,  from  the  cities  of  Cineinnuti,  Ohio,  and  Newport, 
Kentucky,  a  salary,  as  engineer  on  their  water-works,  (constructions 
which  will  cost  at  least  $6,000,000,)  which  is  larger  than  that  of  a  major- 
general  in  the  Army,  and  the  old  waterworks  at  Cincinnati,  the  new 
ones  here,  and  at  Cleveland,  Ohio,  are  monuments  of  bis  ability.  This 
fact  is  ao  well  known  that  General  Wilson,  when  placed  in  charge  of  the 
improvement  of  tbe  Des  Moines  and  Bock  Island  Itapids,  came  here 
and  copied  the  plans,  and  I  have  furnished  Major  Poe  tracings  of  all  the 
most  important  drawings,  at  his  request.  Besides  that,  several  civil 
engineers  have  copied  them. 

I  am,  sir,  very  respectfally,  yoar  obedient  servant,  . 
J.  WEITZEL, 

Jlfo/or  of  Engineers. 

Brigadier  tieneral  A.  A  Huhphbeys, 

Chief  of  Engineersy  U.  8.  A.^  Washington,  J).  C. 
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LOUISVILLE  AND  POBTLAHD  CANAL. 

LOUIBVILLB,  December  19,  1871. 
Genebal  :   I  herewith  trausmit  ft  report  of  the  special  board  of 
engineers,  convened  by  Special  Order  Xo.  161,  paragraph  2. 
I  am,  respectfully,  your  most  obedieot, 

J.  G.  BAEXABD, 
Colonel  of  Engineers  and  Brevet  Major-Oeneral 
Brigadier-General  A.  A.  Httmfhbeys, 

Chief  of  Engineers. 


LouieviLLE,  Kentucky,  Dooemher  19,  1871. 

Oenbral;  Tl>e  board  of  engiDeera  itetailed  b;  apecial  orders  'So.  161,  paragraph  2, 
"  to  examine  tbe  new  lucks  of  the  Louisville  and  Fortlaud  Canal,  and  report  the  caustt 
of  the  giviufj  way  of  the  miter-sillH,  reported  hy  Major  Weitzel  to  have  takeD  place  on 
the  moTuia^  of  NuvcDilier  23,  and  to  prepare  a  plau  fur  their  modiflcation  aod  repair, 
or  for  new  biHb,"  asaeuibled,  (with  the  exception  of  General  J.  H.  WIIboii,  who  did  not 
attend,)  at  Louisville,  nu  the  16th,  and,  aocompanied  by  Brevet  MaJor-OeneralWeitiel. 
visited  and  carefully  examined  the  iujutiea  Hastained  by  the  mitor-ailts,  and,  concem- 
inc  the  cause  of  their  failure  and  the  remedy  therefor,  reBpectfulIy  report  as  follows: 

The  miter-sill,  accnrdiDg  to  thn  original  constructiou,  was  a  timber  10  by  10  iuchea, 
let  into  a  rebate  lu  the  ntit«r-Bt«ne«  and  bolted  to  them.  These  stones,  two  feet  in 
depth,  rest  on  the  rock  floor  uf  the  nppet  bay,  and,  except  those  at  aud  near  the  mil«r 
point,  extend  back  m  as  to  abut  a^init  thb  crowning  voussoira  of  the  lilt-wall.  In 
the  case,however,  of  theupperor  guard-gate  iDiter,andof  thatof  the  lowest  lock-gat«, 
there  is  no  lift-wall,  and  the  abntment  vouMoIni  aloue  exist,  forming  what  may  be 
called  the  miter-arch. 

The  nittcr-stoues  tlret  allnded  to  have  an  average  width  of  from  5  to  6  feel,  and  a 
length  somewhat  greater,  but  the  three  stones  at  thi4  miter-noiut  are  wider  and.  at  the 
same  time,  sliorter,  the  npace  between  them  and  the  vonssoir-stones  l>eing  filled  up  by 
fonr  intcrmediiite  atones,  against  which  they  abut. 

It  should  be  remarked  that,  according  to  the  original  plans,  the  arehod  lift-wall,  or 
(where  they  do  not  exist)  the  miter-arcnes,  sbonld  have  had  tbeir  abntment  upon  a 
cusbioD-stono  in  the  side-walls.  Through  some  moditication  in  that  plan,  these  arcbe* 
were  built,  iu  some  cases,  witbont  such  abutmeuU  Sucit  was  the  esse  with  the  miter- 
arch  of  the  lower  gato  and  of  the  guard-gate. 

The  2  feet  of  thickness  of  the  miter-stones  constitute  the  whole  height  above  the 
rock  floor  of  the  u])pcr  bay  of  the  miter-wall.  The  arch  vonisoirs  against  which  the 
stones  abut  had  the  same  height  of  2  feet.  Tlie  stouee,  both  miter  and  vonsMir, 
though  of  a  very  inferior  material,  appear  to  have  been  well  fitted  and  laid. 

Inasmnch  as  the  eunstructions  which  we  have  described  liod  all  becu  taken  ap,  the 
injuries  they  received  cannot  be  described  ^m  observatiuu.  Their  nature,  it  is  pre- 
sumed, has  been  accurately  made  known  to  you  by  the  engineer  in  charge,  Geueml 
Weitzel. 

Id  default  of  accurate  notes  of  the  occurrences  wliich  followed  the  introduction  of 
the  water  on  the  morning  of  the  Q3d  of  November,  we  are  left  to  conjecture  or  infer 
the  exact  ratumale  of  the  givine  way  uf  the  sills.  Coofining  our  attention,  for  the  mo- 
ment, to  the  guard-gale  and  sill  at  the  besd  of  the  lock-structure,  and  premising  Uist 
the  lock-chambers  were  all  empty  aud  the  gates  all  closed,  it  appears  that,  upon  letting 
the  water  into  the  up))er  bay,  it  rose  against  the  Eat«8  nuCil  it  obtained  a  depth  or 
head  of  about  9  feet.  Of  coume  the  lower  beams  of  tlie  gates  were  pi-easod  with  great 
force  against  the  wooden  mit«r-8ill,  forming  a  water-tight  Joint. 


The  presauru  due  to  a  head  of  9  feet  was  therefore  brought  into  action  Duon  the  en 
tire  area  of  the  bottom  of  the  gate.  Takings  single  gate,  this  area  maybe  ronghl, 
e8tiniat«d  at  160  square  feet,  the  upward  pressnre  upon  which  would  be  about  100,00 


pounds.    Tlie  gate  is  stated  to  weigh  about  83.000  pounds.    An  upward  pressure,  0 
and  above  the  weight  of  the  gate,  of  about  17,000  |>ouudH,  would  therefore  be  developed. 
The  enormous  pre«»iire  by  which  the  wood  surfaces  of  the  gate  and  mitei^sill  were 

[iressed  together,  would  -develop  a  force  of  ftietion  quite  suKcient  to  trauHmit  this  up- 
ifting  force  to  the  miter-stones,  and  it  would  probably  be  saffiiient  to  lift  the  out^r 
ends,  bearing  in  mind  that  the  slightest  crevice  produced  ander  a  stone  would  admit 
the  water  aud  add  tti  the  upward-acting  force  a  powerfal  prcnsiire  nnder  the  sloue 
itself.  60  appears  to  have  been  caused  the  actual  uplifting  of  the  autur  enda  of  the 
miter-stones. 
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Tbe  powerfiit  presanre  traDsmittMl  to  the  stones  in  tlioir  rear,  aided  by  the  lifting- 
force  actioff  ou  iheir  nailer  surfaui-,  CraiismiCCod  by  friction  At  the  Joiutt  to  these  rear 
Btane«,  might  iq  tnru  start  Ihem  from  their  beds,  unci  admit  the  water- preBsu re  uuder 
AlflB  alao.  Acconlingty  we  find  one  of  the  intermediate  stones  belongiiiK  to  the  miter- 
nall  of  tbe  npiier  jiate,  and  another  belonging  to  the  nail  of  tbe  second  gate,  and  still 
uiother  in  tbe  wall  of  the  lowest  gate,  to  have  been  actually  lifted  out  of  their  beds 
>ud  carried  away  by  tbe  subsequent  rush  of  water. 

Without  having  au  occumte  record  of  the  phases  of  the  occurrence,  wo  nrosiime,  in- 
■smucfa  as  the  injnriea  siutnined  were  at  every  individnal  gate  essentially  the  same, 
Ihat  what  we  describe  as  bavjug  occurred  at  the  upper  gate  ie[ieated  itself  at  each  of 
the  others.  We  have  also  reason  to  believe  that,  owing  to  want  of  abutment,  the 
?r-arth  was  sliglitiy  started  back. 


Passing  now  to  the  naestion  of  '' moditicatiou  and  repair,"  wo  find  that  the  ongineer 
officer,  ^neral  Weitxel,  has  already  far  progressed  in  tbe  resetting  of  the  sill,  witli 
nodiScatloDS  well  deeigned  and  well  Bnite<l  Co  prevent  any  futnre  yielding.   His  metboil 


of  repair  consists  in  taking  np  the  whole  miter-structure,  (including,  except  ii 
instance,  the  von^soir-stones,)  excavating  the  rock  nudemeath  to  a  deptbof  from  6  to  16 
incbee,  in  order  to  remove  all  loose  portions  of  the  bed-rock  and  to  provide  space  for  a 
brd  of  concrete,  catting  away  the  front  end  of  the  miter-stones,  so  as  to  allow  a  wooden 
EulCer-sil],  2S  inches  deep,  (consisting  of  two  pieces  of  timber,  each  12  by  14  inches,)  to 
c^itend  all  the  way  down  to  the  concrete.  This  sill,  hrmly  bolted  by  2-inch  iron  bolts 
lathe  bed-rock,  cannot  be  lifted  by  any  fol'ce  proceeding  from  the  watcr-prossnre  under 
tile  Kate.  HtMtce  tbe  stones  behind  will  not  bo  sul^jected  to  upward  displacement  by 
CoTcee  tbence  Iransinitttd.  Tbe  miter  and  vouasoir  stones  have  been  cai'efiilly  relaiil, 
■nd  bearings  formed  in  the  aide-walls  fur  tho  miter-arcbes  in  the  cases  atlnded  to, 
where  (hey  were  wanting. 

Tbe  apper  (gnanl-gate)  «ll  has  been  completed;  the  second-gate  sill,  nearly  so;  tbe 
third,  completed ;  the  fourth,  reconstruction  Just  commenced. 

We  deem  the  niiMlilicntions  introduced  as  well  designed,  and  that  they  will  he  eflec- 
tnaland  safflcient,  as  against  a  repetition  of  tbe  degradations  under  the  forni  in  which 
Ihey  recently  actnally  occurred.  We  have  but  one  recommendation  to  make,  suggested 
by  the  demonstrated  power  of  the  water  to  force  out,  by  iti  direct  pretiure  on  their  under 
nrfaca,  stones  quite  removed  from  the  action  of  upward  forces,  transmitte<l  from  the 
iC>te.  In  tbe  admil  instancee,  doubtless  the  gate  action  was  the  agent  in  opening  tbe 
nay  for  tbe  wuter  to  the  Joints  under  the  stones  in  question, 

XeverthelesH,  owio^  to  the  seamy  character  of  the  bed-ruck,  and  tbe  liability  to 
slight  diatQrl)a]icea  which  may  permit  tbe  penetration  of  tbe  wator  underneath  the 
itoues,  wu  deem  it  well  to  socnre  every  stone  of  tbe  voussoir  and  miter  against  the 
liability  to  snch  upheaval  by  a  3-inch  bolt  through  e.-tcli  miter  (and  intermediate) 
stone  mto  the  bed-rock,  and  through  each  voussoir  into  the  third  course  below,  (i.  c, 
into  the  third  course,  connting  from  the  top,)  recommendtug,  as  causing  least  disturb. 
ance  in  the  beds  of  stones  already  set,  the  use  of  the  diamond  drill  for  drilling  Che 
Imlt-holea. 

This  additional  security  will  be  qnil«  inexpensive,  will  very  little  retard  the  opening 
of  tbe  locks,  and  will,  we  think,  render  these  sills  entirolv  secure  not  only  against  sncn 
defections  as  have  occurred,  but  against  any  cause  of  failure  that  we  can  foresee. 

Rcspectfally  submitted. 

J.  Q.  BARNARD, 
Colonel  of  Engineen,  and  Brevrl  ilajor-General. 
J.  Q.  FOSTER, 
Lieutenanl-CoJoiiet  Engineers,  and  Brevtl  Major-Otneral,  U.  S,  A. 

Major  1^  Engineer*, 
Brigadier-Qenernl  Hcmphreyb, 

Ckief  of  Evgineert,  Uniled  SUtUt  Armg. 
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CUUBERLAKD  RIVER  BELOW  NASHVILLE,  TENNESSEE. 

United  States  Engineer  Oi-FicE, 

LoKiaville,  Kentucky,  JtUy  1,  1872. 
General:  I  bave  the  honor  to  submit  the  following  report  of  the 
operations  at  tho  improvement  of  the  Cumberlaod  Biver  below  Naeh- 
ville,  TeooesBee,  durmg  the  &acal  year  endiog  Jaoe  30, 1872. 
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Since  my  last  arniDal  re^iort  the  contractor  bas  prosecuted  his  work 
vith  aa  much  energy  as  was  possible,  until  the  high  water  drove  him 
from  his  work.  He  bas  i-emoved  the  old  foundation  at  Naahville,  the 
ohstructions  at  Nashville  and  Gower's  Island ;  has  dredged  1,100  cubic 
yards  at  Flax  Patch  i  has  constniuted  7,580  culiip  yards  riprap  aam  at 
the  same  point,  and  has  excavated  300  cubic  yards  ot  rock  at  Harpeth 
Island.  It  is  believed  that  bis  contract  will  complete  the  improveutent 
of  the  river  as  far  rs  Sycamore  Creek,  and  tbat  be  will  undoabtedly 
complete  it  during  tbis  season  if  the  weather  is  favorable. 

By  your  letter  of  the  lOCh  of  Jane,  1872, 1  was  informed  that  |2),0»0 
had  been  appropriated  by  the  act  of  June  10, 1872,  for  the  improveoaeut 
of  the  Cumberland  Eiver.  The  project  for  its  expeuditarc  submitted 
by  me  having  been  approved,  I  applied  lor  authority,  by  letter  dated 
jiiue  25,  1872,  to  advertise  for  bids  for  coutiuuing  the  work  from  Syca- 
more Creek  to  Eeed's  Beef. 

The  total  amount  required  for  the  completion  of  this  work,  acconliug 
to  the  data  wo  now  have  on  hand,  aa  reported  in  my  special  report  on 
the  survey  of  the  Cumberland  Kiver,dat«d  January  25, 1872,  is,  $248,821. 

Appropriated  by  act  of  March  3, 1871  $.W,O00 

Appropriated  by  act  of  June  10,  1872 20,000 

Total  appropriated 50,000 

Total  still  to  be  appropriated 198,821 

This  amount  could  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30, 1874,  and  should  be  appropriated.  But  if  this  cannot  be 
done,  at  least  160,000  should  be  appropriated  to  remove  the  obstructions 
at  Harpeth  Shoals.  It  is  well  nigh  impossible  to  get  experienced  and 
able  contractors  to  bid  reasonably  on  work  of  so  small  amount  as  the 
appropriation  made  by  the  last  Congress, 

The  river  flows  through  several  collection-districts,  the  designation  of 
which  I  cannot  ascertain. 

The  nearest  port  of  entry  is  Louisville,  Kentucky.  The  amount  of 
re^'enue  collected  at  this  port  during  the  fiscal  year  ending  June  30, 
1872,  was  $122,296.14. 

The  commerce  and  navigation  of  the  Mississippi  River,  and  all  of  its 
blanches,  would  be  benefited  by  the  completion  of  this  work. 

The  amoant  of  cash  received  for  this  work  during  the  fiscal  year  end- 
ing June  30, 1872,  was  $20,000;  the  amoant  expended  daring  the  aame 
period  was  $15,001.57. 

The  amount  of  appropriation  available  June  30,  1872,  was  $14,098.43, 
all  of  which  will  be  expended  daring  this  season. 

The  amount  reqaircd  for  the  fiscal  year  ending  Jnne  30,  1874,  is 
$198,821. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

G.  WEITZEL, 

Major  of  Engineen. 

Brigadier-General  A.  A.  Humphbets, 

Chief  0/ Engineers,  U.  S.  A.,  WoMhington,  D.  C. 
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L  6. 

wabash  river,  indiana. 

TJmited  States  Enoinbee  Office, 

Louiitville,  Kentucky,  July  1,  1872. 

tiBHERAii :  By  yonr  letter  of  the  10th  of  June,  1872,  I  was  informed 
that  $50,000  had  been  appropriatetl  for  the  improvement  of  the  Wabash 
Birer,  beginning  at  its  month,  and  I  was  directed  to  prepare  a  project 
for  its  expenditure. 

I  Bubmftted  this  project  under  date  of  June  25, 1872,  aud  have  this 
day  received  the  approval  thereof. 

I  will  advertise  for  bids  for  the  work  as  aooQ  as  the  specifications  are 
prepared  and  aathority  is  received. 
The  total  amount  required  for  the  completion  of  this  work 

(see  special  report,  dated  January  4, 1872)  is $310,452  C2 

Amount  appropriated  by  act  of  June  10, 1872 50,000  00 

Total  still  to  he  appropriated 260, 452  62 


At  least  $125,000  of  this  amount  should  be  appropriated  for  the  fiscal 
year  ending  June  30, 1874,  to  enable  me  to  rebuild  the  locks  at  Grand 
Sapids. 

The  river  fiows  through  several  collection  districts,  the  designations 
of  which  are  unknown  to  uie. 

The  nearest  port  of  entry  is  Evansville,  ludiana.  The  amount  of 
Tevenne  collected  at  this  port  during  the  fiscal  year  ending  June  30, 1872, 
was  8121,333.44. 

The  commerce  and  navigation  of  the  Mississippi  River  and  all  its 
branches  wonld  be  benefited  by  the  completion  of  this  work. 

No  money  was  received  and  none  expended  on  this  work  during  the 
fiscal  year  ending  June  30,  1872,  but  all  the  money  appropriated  will 
nadoubtedly  be  expended  during  the  present  fiscal  year. 

The  amount  of  the  appropriation  available  July  1, 1872,  was  $50,000. 

The  amount  required  for  the  fiscal  year  ending  Juue  30,  1874,  and 
which  can  be  profitably  exi>euded,  is  $125,000. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

G.  WEITZEL, 
Major  of  Engineers. 

Brigadier-General  A.  A.  HuMPHEETS, 

Ch^f  0/ JEngineera,  U.  S.  A.,  Waahington,  J).  0. 


L7- 

8ubvet  of  the  upper  cumberland  river. 

United  States  Enoineeb  Office, 
Louisville,  Kentucky,  February  8,  1872. 
GenebAL  :  I  have  the  honor  to  submit  the  following  report  ou  the 
survey  of  the  Upper  Cumberland  Biver : 

The  party,  ander  the  immediate  direction  of  Mr.  8.  T.  Abert,  civil 
engineer,  took  the  field  in  July,  1871,  and  completed  the  field-work  of 
the  survey  iu  November  of  the  same  year,  after  encountering  great  ditA- 
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cutties  on  account  of  the  exceediDglf  low  ata^  of  the  rirer,  aiid  sickness 
amontt  the  men. 

'  Tlie  cliaracter  of  the  couatry  through  which  the  Upper  Cumberlaad 
flows,  and  the  character  of  its  own  bed,  were  so  fully  described  in  my  re- 
port of  Jauuary  20, 1871,  that  it  is  not  considere<l  necessary  t4)  say  any- 
thing  additional  on  these  subjects  in  this  report. 

Adopting  the  same  divisions  of  the  river  which  were  adopted  in 
the  report  of  last  year,  the  facts  developed  by  this  survey  are  as  fol- 
lows, viz : 

First  divition. — Extending  from  Laurel  River  to  the  South  Fork. 
The  obstrnctioDs  in  this  division  until  Smith's  Shoals  (also  called  the 
"  Great  Shoals")  are  reached,  twenty-four  miles  from  Laurel  River,  con- 
sist in  heavy  gravel  bars,  rocky  dibris  and  ledges,  and  detached  masses 
of  rock.    The  descent  is  1.29  feet  per  mile. 

At  the  obstruction  known  as  "  Suiith's  Bhoals,"  or  the  "  Great  Shoals," 
the  river  flows  over  ledges  of  limestone  which  resemble  broad,  descend- 
ing steps.  At  two  points  there  is  a  vertical  descent  of  two  and  a  half 
feet.  The  total  descent  of  these  shoals  in  nine  miles,  including  the  in- 
tervening pools  and  the  descent,  is  54  feet,  or  at  the  rate  of  6  feet  per 
mile.  The  greatest  descent  is  at  four  localities,  known  as  Shadowen 
Shoal,  White  Clifl:' Ripple,  Long  and  Short  Shoals. 

Coal-barges  have,  in  high  stages  of  the  river,  navigated  these  shoals 
during  the  last  thirty-flve  years,  but  with  frequent  losses. 

Second  diviawn. — Extending  from  the  South  Fork  to  Nashville.  The 
main  features  of  this  division  resemble  those  of  the  first  division,  bat 
are  less  formidable  in  their  character. 

The  entire  distance  from  Point  Bumside,  the  head  of  steamboat  nav- 
igation, and  the  point  at  which  the  South  Fork  empties  into  the  Cum- 
berland River,  to  Nashville,  is  326.71  miles,  and  the  descent  is  232  feet, 
or  at  the  rate  of  0.71  foot  per  mile. 

The  following  table  gives  all  the  facts  which  were  obtained  by  tiie 
survey  of  this  division : 
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Tbe  method  whicb  I  would  recoimnend  for  improviQg  thia  portioD  ia 
the  same  as  for  tbe  lower  river.  Th:it  is  to  excavate  the  bars  aud  rock 
ledges  to  get  an  additional  depth  of  water ;  to  contract  the  water-way 
in  placea  to  get  the  requisite  depth ;  to  remove  snags  and  bowlders  from 
tbe  main  channel,  and  to  restrain  tributary  streams  in  well-determined 
channels  at  their  junction  with  the  river.  It  would  probably  increase 
the  deptU  of  water  in  the  lower  stages  from  8  inches  to  about  3  feet. 

The  probable  cost  of  this  method  of  improvement  is  given  in  detail  in 
tbe  foUowiug  tablCj  in  which  the  first  divisiou  is  divided  into  two'sections 
ind  tbe  second  division  intonine,  for  the  purpose  of  briugiDg  the  practical 
piecatioQ  of  the  work  within  tbe  means  of  practical  bnsiuesa  men. 
LocaUtiet  of  propoti  inproeemenfi  front  Laurel  Bittr  to  Xiuikvitte, 
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The  estimflted  coat  of  the  work  ia,  therefore,  $235,331,  to  which  there 
shonld  be  added  10  per  cent.  ($23,533.10)  for  superiDtendence.  This 
woold  make  the  total  coat  $258,804.10.  This  sum  vonld  tie  profitably 
expended  in  two  working  seaaona,  aud  1  therefore  reeommeud  that  the 
sam  of  $130,000  be  appropriated  for  thia  work  for  the  fiscal  year  ending 
June  30,  1873. 

From  the  atateuienta  of  productive  capacity  and  mineral  wealtli  of 
the  country  throagh  which  this  portion  of  the  river  flows,  given  in  my 
last  year's  report,  the  necessity  of  this  improvement  will  be  seen.  lu 
cousequence  of  the  great  difQculty  of  building  rnilroada  to  the  greater 
part  of  the  upper  river,  it  must  be  for  many  years  the  principal  outlet 
for  the  produce  of  a  large  {tart  of  Kentucky  and  Tennessee,  and  these 
facta  would  really  necessitate  the  more  radical  improvement  by  means 
of  locks  and  dams.  Hut  thia  method  would  cost  about  $1,000,000,  and 
aa  there  aeems  to  be  no  hope  that  such  a  sum  could  be  at  present  appro- 
priated 1  have  thought  it  proper  not  to  recommend  it. 

The  drawings  to  illustrate  this  report  are  iu  course  of  pi-eparation, 
and  will  be  transmitted  as  soon  as  they  are  completed. 
Verj'  reapevtfullv,  yonr  obedient  servant, 

G.  WEITZELj, 

Major  of  Engineeri. 

Brigadier-General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S.  A.,  \Ya>ikiii<itoa,  I).  C. 


L  8. 

survey  of  the  wabash  bivek. 

Uhited  States  Ehgineer  Office, 
Louisville,  Kentucky,  January  i,  1872. 
General:  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  the  Wahaah  Kiver. 

The  field-work  of  the  survey  was  begun  ou  the  2d  d.iy  of  last  May,  amJ 
completed  during  the  month  of  September,  under  the  immediate  charge 
of  Mr.  F.  Stein,  civil  engineer,  who  made  the  reconnaissance  of  the  river 
last  year.  The  result  of  this  survey  ia,  that  there  are  twelve  points  on 
the  river,  from  its  mouth  to  La  Fayette,  that  require  special  improve- 
ment, aud  that  the  whole  river  needs  a  general  improvement  by  means 
of  light-draogbt  dredges  and  snag-boats. 

Tlie  names  of  the  twelve  points  above  referred  to,  with  approximate 
distances  from  the  mouth  of  the  river,  are  as  follows,  Wz: 

UUo. 

Little  Chaio 25 

Grand  Cli«in 31 

Warwick's  Bipple 37 

Toiv-h«ads,  balow  New  Harmony,  lodisua 43 

Mew  HarmoDV  Cnt-off i^ 

Coffee  laluDil  Cbute K 

WbiM  River  SUoaln.., 33 

Oraod  Bapids 9C 

LiUloRock 99 

Mine-mile  Ripple Ill 

HotBe-Bboe  Beiid 160 

Swan  lalatid 1<5 

LITTLE  CHAIN. 

At  this  point  tbe  river  ia  obstructed  during  about  4,000  feet  of  its 

length  by  a  bed  of  flat  limestone  rocks.    The  river  haa  made  a  natural 
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eatroS,  coDimeDoing  a  sbort  distnnoe  above  this  obstruction,  and  ftndiag 
aboat  one  mile  and  a  half  below  it. 

This  cat-off  will,  in  a  abort  time,  be  the  main  channel,  and  it  is  con- 
siclered  the  best  mode  of  improvement  here  to  consider  it  bo,  and  im- 
prove it  by  correcting  its  course,  clearing  it  of  the  drift  accumulated  in 
it  aad  dredging  it.    Tbe  estimated  cost  of  this  will  be  as  follows : 

RBMOving  enags  and  i)redgiug $:t,000  00 

EinratMi);  4T,:{75+ cubic  vanlsof  enrth,  at  25  cents 11,  MS  81 

Eimvaling  96,166+ cubic  .vanls  of  onrtli,  at  50  cents 4t},0d:t  05 

Total (!3,92r.  86 

GBANIJ  CHAIN. 

The  obstruction  consists  of  rocks  in  the  main  channel,  over  which  the 
vater  falls  3j  feet  in  TOU  feet  iu  length.  Ihe  remainder  of  the  river- 
M  at  this  point  is  limestone,  and  the  water  over  it  is  very  shallow. 
The  improvement  proposed  here  is  to  excavate  a  new  clianuel  to  the 
depth  of  4  feet  through  the  siiallovv  iiortion  of  tbe  bed.  The  estimated 
co.1t  of  this  improvement  is  22,83T-(-  cubic  yards  of  ruck  excavation,  at 
ilZ't  per  cubic  yard,  $28,540.70. 

H'AKWICK'S  bipplb. 

Here  the  river  is  very  shallow  for  a  distance  of  .'ISO  feet.  The  im- 
jirovemeut  proposed  here  is  to  excavate  a  channel  10U  feet  wide  iind  2 
fwt  deep.  Tbe  estimated  cost  of  this  is,  8,040  cubic  yards  of  excava- 
tion, at  30  cents  jier  cubic  yard,  8^,592. 

TOW-HEADS,   HELOW  NEW  HAHMOKV.  INDIANA. 

The  channel  about  five  miles  below  New  Harmony,  Indiana,  is  ob- 
ilnivted  by  two  small  tow-heads,  or  rather  henps  of  drift-wood  and  sand, 
Srown  over  with  young  willows  and  cottonwood.  The  estimated  cost 
of  their  removal  is  us  follows,  viz :  2,9C3  cubic  yards  of  escavation,  at 
"■">  cents  per  cubic  yard,  82,222.25. 

MEW  HARilONY   CUTOFF. 

Just  Itelow  New  Hnrmony,  Indiana,  there  is  u  natural  cnt-off,  which 
nas  afterward  improved  and  used  as  a  mill-race,  bat  is  now  abandoned. 
This  cDt-off  deprives  the  main  channel  of  tbe  river,  where,  for  a  dis- 
tance of  twelve  miles  it  borders  some  of  the  most  productive  lands  in 
Illinois,  of  a  considerable  volume  of  water,  and  thus  reduces  its  depth. 
Tbe  improvement  proposed  here  is  to  close  up  this  cut-off  with  a  dam 
placed  at  »  suitable  point  about  half  a  mile  below  its  head.  Its  esti- 
mated cost  is  as  follows,  viz : 

ticiwofUnd.  atSaSpemcrc ItOO  00 

'.l.'i6-(.  cnltk  janUof  Uam,  at  Tr>  cento  per  cnbic  yard 6,M3  25 

Total fi,442  2o 


COFFEE   ISLAND   CIIIITE. 


Here  the  river  is  very  shallow,  and  its  bed  composed  of  rock.  The 
:aprovemeDt  proposed  consists  in  deeiteniiig  tbe  bed  of  the  river,  and 
repairing  an  old  wing-dam  of  riprap  at  the  head  of  tlie  island.  The  esti- 
mmfd  cost  is  as  follow^: 

,M..:i  by  Google 
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ll,072i  cDbic  yards  rock  excavation,  at  11.25  perculiio  yard tl3,S40  63 

34:1  cubic  yards  of  riprap,  at  t'J  per  cnbic  yard 686  00 

Total 14,526  62 

WHITE  BIVEE  SHOALS. 

Just  below  the  moutli  of  the  "White  River  the  river  is  very  shallow, 
on  account  of  n  ledge  of  lime«toae,  which  breaks  in  layers  of  from  3  to 
8  inches  The  intproveoient  here  consists  ia  cattiog  a  channel  throDgh 
the  ledge  of  limeatone.  The  estimated  cost  is  as  follows,  viz :  3,120-|- 
cubic  yards  of  rock  excavation,  at  $1.25  per  cubic  yard,  $3,901.03. 

GSAND  KAPIDS. 

Abont  two  miles  above  the  month  of  White  River  is  the  most  serious 
obstruction  on  the  Wabash  River.  It  is  known  as  Grand  lipids.  The 
river  here  falls  abont  10  feet  in  a  distance  of  700  feet  Tq  overcome 
this  obstmction,  a  lock  and  dam  were  bnilt  here  by  private  enterprise 
about  thirty  years  ago ;  but  both  are  now  almost  totally  useless.  The 
dam  is  so  severely  injured  that  it  needs  repairs  and  additions,  nnd  an 
entirely  new  lock  should  be  built.  The  estimated  cost  of  this  improve- 
ment is: 
917-1-  cnbio  yards  of  excavation,  for  foupdatiou,  at  $1.50  per  cubic  yard...      11,376  32 

1,361  cubic  yards  of  fonudation,  at  tSp«r  cubic  yard 10,091  20 

S,000  oubic^orde  of  watl-niBaonry,  at  VlO  per  cubic  yard 80.000  00 


Bemoringotdlocki 3,533  46 

Eepairiugdam 25,000  00 

Total l:i5,000  00 


LITTLE  BOCK. 

This  is  an  obstraction  in  the  bed  of  the  river,  abont  foar  miles  above 
Grand  Rapids.  It  can  be  removed  by  blasting,  at  an  estimated  expense 
of  $500. 

KINEUILE   BIPPLB. 

Abont  nine  miles  below  Yincennes,  Indiana,  the  river  is  obstructed 
by  a  bar  of  loose  stones  and  gravel,  the  removal  of  which  is  estimated 
to  cost  as  follows,  viz :  3,700  cubic  yards  of  excavation,  at  75  ceuts  per 
cubic  yard,  $2,775. 

HOESE-SHOE  BEND. 

About  forty  miles  above  Viucennes  the  river  is  obftructeil  by  a  bar 
of  gravel  and  sand,  through  which  it  is  proposed  to  escarate  a  channel, 
at  an  estimated  cost  as  follows:  3,703-f  cubic  yards  of  excavation,  at 
$1.25  per  cubic  yard,  $4,620.12. 

SWAN    ISLAND. 

About  fifty -five  miles  above  Vincenues  the  river  is  obstructed  by  an 
island  or  bar,  through  which  a  new  channel  roust  be  excavated,  at  an 
estimated  cost  as  follows :  4,61i9+  cubic  yards  of  excavation,  at  $1.25 
per  cubic  yard,  $5,787.02. 

It  is  believed  that  the  necessary  dredging  and  removal  of  snags  and 
drift-wood  from  the  channel  of  the  river  could  be  accomplished  by  two 
light-drauglit  dredge-boats,  each  nccompanied  by  a  light-draught  boat 
provided  with  snagging  arrangements,  and  that  the  river,  fh>m  La 
Fayette  to  its  month,  conld  tbu.s  be  cleared  ^n  about  four  months. 
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These  bojits  cau  prol)ably  be  obtained  at  abont  $30  per  day  each.    The 
cost  of  tbia  part  of  tbe  improvement  would  then  be: 

Two  dredge-boalB,  120  days,  at  $30  per  (lay  eoch (7,300 

Tno Buag-boaU,  120  days,  at  |30  per  liny  each 7,300 

Totnl 14,400 

The  totiil  cost  of  improring  the  river  from  La  Fayette  to  its  inoutb,  as 
herein  estimated,  would  therefore  be  as  follows: 

Little  Chftio $62,925  (» 

Oranrt  Chain 28,646  70 

Warnick's  RinplB 2,592  OO 

Tow-head«  belon  Netr  Hnrmouy 2,222  25 

New  Hannonf  Cut-off 6, 449^24 

Coffee  XbIiukI  Chate 14,52fi  62 

White  River  ShoBla .1,901  03 

Orwid  Rapids IK,  000  OO 

Little  Bock 500  00 

Nine-mile  Eipple 2,775  00 

HotBe-«faDd  Rend 4,629  12 

airui  Island 5,787  02 

Dredging  and  snagging .... ,     14, 400  0(^ 

284,247  84 
Add  10  per  cent,  for  sope^intendenf^e  and  contingencioi ^,434  78 

Total  cost 318,672  62 

This  amount  conid  be  profitably  expended  in  abont  two  seasons,  and 
I  therefore  recommend  that  the  sum  of  $175,000  be  appropriate  for 
the  improvement  of  this  river  for  the  fiscal  year  ending  June  30,  1873. 

To  explain  the  benefit  that  the  improvement  of  this  river  would  be  to 
tbe  commerce  and  iiarigation  of  the  Mississippi  River,  and  all  of  its 
tribataries,  I  beg  to  submit  tbe  following  extract  fVom  my  report  dated 
January  2U,  1871,  on  this  same  subject. 

The  Wabash  withitabrancheadraioa  the  larger  portion  of  tbe  St«t«  of  Indiana,  a  por* 
lion  of  the  State  of  Oblo,  and  quite  a  lar^^e  portion  of  the  Stateof  lUiaola.  It  Sows  ia 
a  aonthwesterly  directioD  tlirou^h  the  northern  portion  of  Indiana,  strikes  the  bonnd- 
arj-lioa  botneon  tbe  two  great  States  of  ludiana  and  ntinois  a  short  distance  below 
Terre  Haute,  Indiana,  then  for  nearly  two  hundred  roilee  of  its  course  it  forms  the  bound- 
ary between  these  two  States,  and  empties  into  tbe  Obio  River  about  one  bandred 
and  thirty  miles  above  tbe  month  of  tbe  latter.  It  is  the  most  important  northern 
branch  of  the  Ohio  River.  Betow  its  month  tbe  Ohio  River  contains  bnt  few  obetmc- 
tions  to  navigation,  and  these  will  probably  soon  be  removed.  The  three  cities.  La 
Fayette,  Terre  Haute,  and  Vincennes,  are  situated  on  this  river. 

Twenty  yeaiB  ago  tbe  aunnal  value  of  tbe  commerce  of  tbis  river  and  its  branches,  in 
wheat,  corn,  pork,  and  livestock  alone,  amounted  to  about  (4,000,000.  Since  then,  and 
eapecially  within  tbe  last  few  years,  iron  and  coal  veins  have  been  opened. 

Now,  all  of  this  commerce  bas  been  nearly  entirely  rained  by  the  obstractions  in  the 
river.  A  lock  at  tbe  Grand  Rapids,  and  a  few  improvementsatotherpoints,  wore  made 
by  private  eoterprlse.  Bnt  none  of  these  improvements  were  of  a  substanlial  char- 
acter, and  ara  couseqaently  now  in  decay. 

Now,  if  this  river  could  bo  improved  only  as  fornp  us  Ln  Fayette,  Indiana,  not  only 
would  its  former  commerce  return,  bnt  it  would  steadily  incroose  by  tbe  development 
of  the  mineral  resources  adjacent  to  it,  and  by  the  continued  increase  of  the  popula- 
tion.   The  soil  adjacent  to  this  river  ia  of  the  most  productive  kind. 

Tbe  drawings  to  illnstrate  this  report  ueed  some  amendment  and  to 
be  copied.    They  will  be  transmitted  as  soon  as  possible. 
1  am,  sir,  very  reariectfuUy,  your  obedient  servant, 

a  \VBITZEL, 

Major  of  Engineers. 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  8.  A.,  Waghin^ton,  D.  C. 
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APPENDIX   M. 

ANNUAL  EEPORT  OP  MAJOR  WALTER  McFARLAND,  CORPS 
OF  ENGINEERS,  FOR  THE  FISCAL  TEAR  ENDING  JUNE 
30,  1872. 

Uhited  States  Enqineeb  Office, 
Chattanooga,  Tennessee,  October  1, 1872. 
Sie:  I  have  tbe  honor  to  sabmit  herewith  my  annnul  report  upon  the 
■worka  of  improvement  in  my  charge,  for  the  fiscal  year  eudiiii;  June  30, 
1872.  -  t,  , 

Very  respectfully,  voar  obedient  servant, 

WALTER  McFARLAND, 

Major  of  Engineert. 
Brigadier-Generiil  A.  A.  Humphreys, 

Cliief  of  Engineers,  Washington,  JK  C. 


M  I. 

IMPliOA'EMEKT  AXD  SURVEY  OF  THE  TESKESSEE  KIVEK. 

The  progress  of  this  improvement  has  been  extremely  unsatisfactory, 
owing  to  the  utter  failure  of  tbe  contractor,  Mr.  J,  H.  Dennis,  of  Louis- 
ville, Keutucty,  tu  keep  a  respectable  force  at  work  upon  it. 

The  correapontlence  on  -file  in  the  office  of  the  Chief  of  Engineers 
shows  that  all  the  contracts  which  have  been  made  since  180S,  for  the 
improvemeut  of  the  Tennessee  River  below  ChattanooRa,  were  at  tbe 
beginning  of  tbe  ptist  fiscal  year  in  the  hands  of  Mr,  Dennis.  Those 
contracts  were  as  follows,  viz : 

1.  One  dated  September  24, 1868,  with  Charles  J.  DcGraw,  for  work 
at  Ross's  Tow-bead,  Burrough's  Bar, Tumbling  Shoals,  and  Kelly'sSboals, 
work  to  be  completed  by  September  30, 18C9,  This  contract,  with  the 
consent  of  all  parties  and  with  tbe  approval  of  the  War  Department, 
was  assigned  to  and  accepted  by  Mr,  J.  H.Dennis, on  the  17th  of  Jaue, 
1869.  Subseqnently  it  was  modified  by  restricting  tbe  work  to  be  done 
under  it,  to  Boss's Towbead  and  Tumbling  Sbonls. 

2.  One  with  J.  H.  Dennis,  dated  October  31, 18C8,  for  work  at  The 
Suck,  Boiling  Pot,  Seven-mile  Island,  Buck  Island,  and  Colbert  Shoals, 
to  Bee  Tree  Shoals,  inclusive,  to  be  completed  by  January  1, 1870. 

3.  One  with  J.  H.  Dennis,  dated  October  20,  1870.  with  supplement, 
dated  February  1,  1871,  for  additional  work  at  Ross's  Towhead,  tbe 
Boiling  Pot,  Colbert  Shoals,  and  Bee  Tree  Shoals^  the  work  at  Colbert 
Shoals  and  Bee  Tree  Shoals  to  be  completed  before  tbe  end  of  the  low- 
water  season  of  1870,  and  the  remainder  before  the  end  of  the  low -water 
season  of  1871. 

The  first  two  contracts  were  made  under  allotments  as  follows : 

In  1868 ^S.'i.OOO 

In  1869 40,500 

125,500 
And  tbe  tliiril,  uDilor  tliiit  part  of  tlio  upprupriatioa  uf  1S70,  nliich  va»  al- 
lotted to  the  lower  river,  viz 45,000 

Totnl 170,500 

The  first  contract  not  being  completed  at  the  time  agreed  upon,  Scp- 
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tembei'  30,  I860,  Mr.  Dennis  applied  for  and  received  an  exteusioD  of 

time  to  January  1, 1871. 

Tbe  second  contract  not  bein;;  completed  at  the  time  agreed  npon, 

January  1, 1870,  was  also,  npon  Mr.  Dennis's  application,  extended  to 

Jaimary  1, 1871. 

OuriDg  tliia  period,  that  ia,  to  the  clone  of  the  year  1809,  the  value  of 

the  entire  amount  of  work  done  by  Mr.  Dennis,  under  his  contracts,. 

was  bat  (45,393.55,  out  of  the  $125,500,  which  had  been  allotted. 
The  third  contract  provided  for  the  completion  of  the  work  at  Colbert 

Sboiils  and  Bee  Tree  Shoals  by  the  end  of  the  low-water  season  of  1870,. 

but  at  the  close  of  the  year  1870,  neither  the  first  two  contracts,  nor 

this  ]Ktrtion  of  the  third,  had  yet  been  completed,  and  Mr.  Denoio  again 

applied  for  and  received  an  extension  of  the  time  of  all  three  of  them 

to  the  close  of  the  year  1871. 

During  this  year,  1870,  the  value  of  the  total  amount  of  work  done 

by  Mr.Dennis,  under  his  contracts,  was  bnt  $30,445.30;  which,  taken 

with  the  preceding  year's  work,  amounted  to  bnt  $81,838.85  out  of  the 

$170,500,  which  hud  been  allotted  and  appropriated  for  tbe  work,  which 

he  had  contracted  to  do. 

During  the  year  1871,  the  total  value  of  the  work  done  by  Mr.Dennis, 

nnder  his  contracts,  was  but  $23,385.72;   none  of  his  contracts  were 

completed  and  he  again  Applied  for  an  extension  of  time. 

In  view  of  the  circumstances  of  the  case,  viz,  that  he  had  never  been 

ab!e  to  complete  any  of  the  contracts  which  lie  bad  entered  into,  that 

out  of  the  amount  of  work  which  be  should  have  done  iu  18C9,  he  had 
done  only  a  little  over  one-third,  and  out  of  tbat  which  he  should  have 
Anished  at  the  end  of  1870  be  had  done  less  than  one-half,  and  that  with 
each  successive  extension  of  time  which  he  had  been  allowed  for  tbe 
completion  of  his  contracts,  the  amount  of  work  which  he  had  actually 
done  had  iallen  off  from  20  to  30  per  cent,  annually,  i.  e.,  $9,000  and 
013,000,  it  became  api>arent  that  it  would  be  useless  to  grant  bim  any 
farther  extension  of  time,  unless  he  could  give  such  guarantees  as  would 
insure  the  completiou  of  his  contracts  by  the  close  of  the  year  1872,  aud 
I  so  informed  the  Engineer  Bureau. 

By  letter,  dated  March  22, 1872,  from  the  otBce  of  the  Chief  of  En- 
gineers, I  was  authorized  to  extend  Mr.  Dennis's  contracts,  requiring,, 
however,  such  security  as  in  my  judgment  would  be  sufficient  to  protect 
tbe  public  interest,  and  I  was  informed  at  the  same  time  that  1  was  held 
responsible  for  the  execution  of  the  work  in  accordance  with  approved 
plans,  aud  that  the  matter  must  be  left  to  my  judgment. 

I  accordingly  proposed  to  Mr.  Dennis  the  conditions  on  which  alone, 
ID  my  jadgment,  the  public  interest  could  be  protected  in  any  further 
estettsion  of  his  contracts.    These  conditions  he  refused  to  accept,  and 
I  therefore  notified  him  by  letter,  dated  April  20,  1872,  that  his  con- 
tracts were  terminated,  tbe  retained  percentage  forfeited  to  the  Uniteti 
States,  and  that  he  would  be  no  longer  recognized  as  having  any  official 
connection  with  the  improvement  of  the  Tennessee  River.     Copies  of 
tbe  conditions  proposed,  of  my  letter  notifying  Mr.  Dennis  of  the  ter- 
mination of  his  contracts,  and  of  other  corres|>oudence  relating  to  the 
matter,  were  transmitted  to  your  office  April  20, 1872. 
The  value  of  the  entire  amount  of  work  done  by  Mr.  Den- 
nis, under  his  contracts  iu  the  improvement  of  the  Ten- 
nessee Kiver  below  Chattanooga,  is $105,224  57 

Amount  actually  paid  him 85. 994  78. 

Amoaut  of  percentage  retained 19,229  79 

L.. ,C. 
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A  large  part  of  the  approprifttiona  bciDg  exbausted,  and  all  the  work 
\rbich  tbe  coutractor  had  undertaken  to  do  being  lefc  in  a  ragged  and 
uufiuisLed  condition,  it  will  probably  take  all  tbia  forfeited  percentage 
to  make  good  the  damage  wliich  the  United  States  have  snftered  by  his 
failure  to  complete  his  contracts. 

Tbe  work  so  abandoned  by  the  coutractor  was  immediately  re-adver- 
tinted,  but  in  response  only  one  bid  was  received,  Maj'  29,  and  althoagb 
this  bid  could  not  te  regarded  as  extravagant,  1  recommended,  May  31, 
tbat  it  be  rejected,  believing  that  the  work  could  be  done  better  and 
more  cbeuply  by  hired  labor. 

On  tbe  iBt  of  July  I  was  in'oimed  that  my  recommendation  bad  been 
approved,  and  I  was  directed  to  («irry  on  the  work  by  "  hired  labor  to 
the  extent  of  the  balance  of  the  appropriation  available  therefor,  in- 
cluding the  forfeited  iiercentage." 

Since  the  close  of  the  fiscal  year  a  large  amount  of  work  has  been 
done,  under  this  system,  at  Colbert  Bboals. 

No  work  whatever  has  been  done  at  the  Suck  or  at  the  Pot,  where 
the  dibria  left  by  the  contractor  is  still  in  the  way,  and  requires  removal. 
At  Boss's  Towhead  and  Tumbling  Shoals,  uo  work  whatever  has  been 
done,  although  it  was  laid  out  for  tbe  contractor,  and  although  the  origi- 
nal contract  required  their  completion  September  30,  18G9,  three 
years  ago. 

Tbe  survey  of  the  Muscle  Shoals,  begun  in  June,  1S71,  with  tbe  vi^^'w 
of  iiseertaiuing  tbe  probable  cost  of  opening  tbein  to  navigntioii,  was 
completed  in  Septomberof  tbe  same  year.  The  result  was  mapped,  and 
the  mnpa,  with  tbe  report  and  tbe  estimated  cost  of  constructing  -.i  steam- 
boat caual  from  Brown's  Ferry  to  Florence,  were  transmitted  to  Wash- 
ington under  date  of  March  2,1,  I87-*. 

The  estimated  cost  of  such  a  canal,  with  a  trunk  100  feet  wide  at  the 
water  surface,  (>  feet  depth  of  water  over  tbe  miter-sills,  and  lock-cham- 
bers 300  feet  long  and  00  feet  wide,  ia  $3,070,000. 

Uf  the  Upper  Tennessee,  a  minute  examination  has  been  made  from 
Chattanooga  to  Kingston,  and  from  Kingston  to  Knoxville,  with  a  Tiew 
to  ascertaining  the  cost  of  giving  it  3  feet  depth  over  the  bars.  The  re- 
ports of  Captain  L,  C.  Overman,  Corps  of  Engineers,  who  made  these 
examinations  personally,  hear  date  respectively  August  9,  1871,  and 
December  29, 1871,  and  have  beeu  transmitted  to  Washington. 

Of  tbe  $89,000  a])prupriat«d  for  the  improvement  of  the  TennesjS(« 
River  in  1370,  $35,090,  under  the  act  of  March  3, 1871,  was  set  aside  for 
application  to  the  improvement  of  the  river  above  Chattanooga. 

Under  this  appropriation  proposals  were  called  for  by  advertisement 
dated  July  10, 1871,  for  improvements  at  Cnuey  Creek  Shoals,  Turner's 
Bar,  Half-Moon  Hnoals,  White's  Creek  Shoals,  Watta's  Bar,  Kelley's 
Shoals,  and  Saudy  Shoals,  all  lying  between  Chattanooga  and  King- 
ston. But  two  bids,  opened  August  21 ,  were  received,  and  these  were 
so  high  that  I  recommended  their  rejection ;  which  recommendation  was 
approved,  and  I  was  directed  by  letter  of  August  28  to  re  advertise  the 
work,  which  was  accordingly  done  under  date  of  August  30.  The  bids 
were  opened  October  9,  and  Albert  Blaiadell,  of  Haverhill,  Massachu- 
setts, proving  the  lowest  bidder,  I  was  authorized  by  letter  of  October 
27  to  enter  into  contract  with  him  to  the  extent  of  tbe  amount  appro- 
priated for  tbe  Upper  Tennessee,  $35,000 ;  and  on  the  10th  of  Norem- 
ber  this  was  nccomplisbed. 

In  January,  1872,  this  contractor  began  operations  at  White's  Creek 
Shoals,  and  continued,  although  not  with  a  proper  degree  of  vigor,  until 
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Aagnst,  when  he  quietly  absconded,  swiudliog  all  hia  workmen  and 
mau.v  other  creditors  out  of  their  pay. 

Since  that  date,  uudcr  the  authority  given  by  indorseiiieiit  date<l 
August  23,  1871,  upon  my  commuiiteatiori  of  August  10,  ISTl,  (1324,  K 
and  H,  1871,)  and  also  by  letter  fi?om  otBcu  of  the  Chief  of  Engineers, 
dated  August  2G,  1871,  {itiid,  R  and  if,  1871,)  I  have  employed  a  large 
force  of  hired  men  to  remove  the  obstructions  in  the  Tennessee,  between 
Ohattanooga  and  Kingston.  All  tbe  work  now  doing  in  the  improve- 
uieot  of  the  Tennessee,  both  above  and  below  CbatUinoDga,  is  done  by 
hired  labor,  and  the  progress  is  certain  and  satisfactory. 

There  are  two  good  reasons  why  this  system  is  far  better  than  the 
contract  system.  lu  the  first  place,  where  contractors  are  paid  by  the 
cubic  yard  for  the  removal  of  root,  it  is  scarcely  possible  even  for  tbe 
most  careful  inspector  to  make  an  exact  measarement,  and  where  there 
is  a  doubt,  the  contractor  commonly  and  properly  receives  the  benefit 
of  it.  In  the  second  place,  the  chances  of  accident  from  the  sudden 
and  unexpected  rises  of  these  western  and  southern  rivers  make  it 
necessary  that  contractors  should,  in  order  to  secure  themselves,  bid 
high.  If  the  possible  contingency  occur,  they  are  safe,  though  certain 
to  apply  to  Congress  for  relief.  If  it  do  not  occur,  their  profits  are 
eoormous.  The  General  Goveniment,  in  matters  of  insurance,  insists 
OQ  being  its  own  insurer.  Why  not,  in  matters  of  work,  do  its  own 
work  I  This,  of  course,  means  harder  vrorW  for  the  ofticer  who  is  re- 
sponsible for  its  execution;  but  it  means  also  a  better -school  for  his 
asHistapts,  and  makes  it  certain  that  a  work  of  improvement  will  bo 
executed  as  rapidly  as  the  appropriation  for  it  will  admit,  and  with  a 
fixed  view  to  tlie  interest  of  the  whole  community  interested  in  it 
rnther  than  to  that  of  any  one  individual. 

The  condition  of  the  appropriations  for  the  improvement  of  tiie  Ten- 
nessee Biver  is  as  follows,  vi^t : 
Allotted  iu  lees ?«i.oon  00 

Allotted  in  1869 40,  5ft)  IXI 

Appropriatwl  iu   ItfiO 80,000  00 

2liri,lj00  00 

Expeoded  (luriog  the  flHrnl  yuar  cniliuf;  .Tune  30,  18&9 $15,  '£B  0!) 

Expeoded  daring  the  fl»ca1yenreudin);  June  30,  1^0 47,4'^  40 

Expeudrd  during  the  fiscal  year  ending  Jnne  30, 1871 36, 1411  8I> 

Withheld  for  iDt«rual  revenue  taxes 50i}  UO 

99, 318  95 

Total  availnhle  June  30,  1671,  which  inclndefl  the  forfeited  percentage, 

iMjd  of  which  $60,000  trere  still  iiudrawn  from  the  Treasury 100,181  0& 

Expended  daring  the  year 21,274  43 

Avsilnble  Jane  30,  1972 84.900  63 

To  which  must  be  added  the  amount  of  the  appropriations  made  for  this 
river  by  the  act  approved  June  10, 1872,  viz:  $25,000  for  the  improve- 
ment of  the  Tennessee  Kiver  between  Kuoxville  and  Chattanooga,  and 
950,000  for  the  continuation  of  the  work  in  progress  on  the  Tennessee 
UiTer  below  Chattanooga,  including  the  Muscle  Shoals. 

But  for  the  failure  of  the  contractors  to  perform  their  work,  this  en- 
tire amount,  excepting  the  two  items  last  appropriated,  would  have 
been  expended  by  the  close  of  the  fiscal  year,  and  the  navigation  of  the 
rivor  would  have  been  greatly  improved.  Under  the  system  of  hired 
labor,  much  better  progress  is  expected  for  the  coming  year. 

The  Tollowing  amounts,  in  addition  to  those  already  available,  may  be 
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profitably  expended  in  tlie  improvement  of  tbe  Teuneasee  River  during 
the  fiscal  year  ending  Jmie  30, 1873,  viz: 

For  tlie  continuation  uf  the  improvement*  in  profftess  beton  Cbattaaoo- 

t^,  iucluding  tbe  Maacle  Shoals. ^530, 000  00 

For  tlie  improveuienl  of  ttie  river  lietween  CbattauooKa  and  Knoxvillo...     IttO.OOO  00 


650,000  00 


As  stated  in  my  last  annual  report,  tbe  C|uestiou  of  opeuing  tbe  Ten- 
nessee to  navigation  lias  more  of  a  national  than  of  a  merely  local  sig- 
nificance. TLe  only  great  western  river  beside  tlio  Oliio  which  reacbes 
the  mineral  wealth  of  the  Alleghany  range,  and  flowing  for  hundreds  of 
miles  along  tbe  spurs  of  that  range,  through  a  country  exceptionally  rich 
in  <;oal,  iron,  and  other  minerals,  it  cannot  be  doubteJl  that  had  it  not 
been  Jor  the  obstacle  to  navigation  formed  by  the  Muscle  Shoals,  a  city, 
the  rival  of  Pittsburgh,  would  have  long  since  sprang  up  in  the  moan- 
taina  of  Eastern  Tennessee,  to  share  with  her  the  honors  and  profits  of 
supplying  the  South  and  West  with  coal,  iron,  and  manufactures. 

Fur  five  millions  of  dollars,  which  sum  includes  the  cost  of  constmct- 
ing  n  steamboat  canal  around  the  Muscle  Shoals,  tbe  Tennessee  can  be 
made  navigable,  at  the  lowest  stage  of  water,  from  Knoxville  to  Fadii- 
cab — a  distance  of  over  seveu  hundred  miles — for  vessels  drawing  3 
feet  water. 

The  nearest  port  of  entry  is  Louisville,  Kentucky,  I  have  been  no- 
able  to  ascertain  the  amount  of  revenue  collected  there.  I  regret  that 
I  am  unable  to  furnish  precise  information  concerning  the  popalatioD, 
wealth,  and  resources  of  the  regions  likely  to  be  benefited  by  the  couo- 
pletion  of  tbe  schemes  for  the  improvement  of  the  Tennessee,  and  for 
the  opening  of  a  line  of  water  communication  between  the  Miasisaippi 
Uiver  and  the  Atlantic  Ocean  by  way  of  tbe  Tennessee  River;  bnt  I 
have  been  unable  to  get  tbe  returns  of  the  last  census  necessary  for  this 
purpose,  and  the  matter  mast  therefore  be  deferreil  until  my  next  report 
is  rendered. 


All  the  surveys  placed  in  my  charge  have  been  completed.  They  are 
as  follows,  viz : 

lat.  Survey  of  tbe  Tennessee  River  from  Brown's  Ferry  to  Florence, 
Alabama.  This  survey',  which  covers  the  obstacle  known  as  the  Muscle 
Shoals,  was  made  with  the  view  of  ascertaining  the  probable  cost  of 
connecting  the  two  navigable  portions  of  the  Tennessee  by  the  cou- 
structioQ  of  a  steamboat  canal  aronnd  these  shoals. 

My  report,  transmitted  to  Washington,  March  23,  1872,  puis  ttie 
estimated  cost  of  such  a  work  at  $3,Gl(i,000. 

2(1.  Survey  of  the  Coosa  River,  Alabama,  from  Wetnmpka  to  Greens- 
port.  One-half  of  this  survey,  viz,  From  Wetumplia  to  the  bridge 
of  the  Selma,  Rome  and  Dalton  Railroad,  was  completed  last  year, 
and  the  remainder,  from  the  same  bridge  to  Grcensport,  was  completed 
this  year, 

My  report,  dated  March  23, 1872,  based  upon  the  survey  of  the  lower 
portion,  and  a  reconnaissance  of  the  upper  part,  put  the  cost  of  improv- 
ing the  river  between  Wcinmpka  and  Greeusport,  so  as  to  admit  of  the 
passage  of  steamers  drawing  three  feet  water,  at  $2,340,710.75 ;  but  the 
survey  of  the  upper  part^  since  made,  shows  that  this  estimate  is  too 
small  by  over  $30,000,  and  tbe  probable  cost  mav  therefore  be  taken  nt 
$2,400,000. 
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The  report  of  the  sarvey  of  the  tipper  portion,  made  by  Assistant  J.  C. 
Long,  is  transmitted  herewitli. 

3d.  Survey  for  a  canal  rout«  from  the  Tenneaaee  Biv^-,  at  a  point  near 
Gnntersville,  Alabama,  to  the  head-wat«ra  of  the  Coosa  and  Warrior 
Rivers. 

4th.  Survey  for  a  cannl  route  from  the  Gto\Tah  Kivcr  to  the  Ocmulgee 
River,  Cleorgia. 

These  two  surveys  were  for  canal  routes,  to  form  links  of  the  proposed 
line  of  water  communication  from  the  Mississippi  River  to  the  Atlantic 
Ocean,  by  way  of  the  Tennessee,  Coosa,  Etowah,  Ocmulgee,  and  Alta- 
maba  Bivers,  upou  which  I  reported  fuily  in  my  couimnnication  of  May 
25, 1873. 

The  former  survey  was  made  by  Assistant  J.  C.  Long,  and  the  latter 
by  Assistant  E,  C.  McCalla,  and  their  reports  were  transmitted  to  Wash- 
iaglon  along  with  my  own. 

■•  5th.  Esamination  of  Etowah  River,  fromJSometoOartersville.  Assist- 
ant LoDg,  whose  report  is  transmitted  herewith,  puts  the  cost  of  im- 
proving this  river,  so  as  to  admit  the  passage  of  steamboats  drawing 
three  feet  water,  at  $27i,718. 

6th.  Examination  of  the  Oostenaula  River,  from  Rome  to  Resaca. 
Assistant  E.  0.  McCalla,  whose  reiKirt  is  transmitted  herewith,  states 
that  $10,000  or  812,000  would  probably  be  sufficient  to  insure  ii  depth 
of  3  feet  daring  dry  snmmer  weather. 

There  have  been  expended  during  the  year  in  these  examinations  and 
surveys  the  sum  of  $20,030.90. 

Very  respeetfuUv,  your  obedient  servant, 

WALTER  McFARLAND, 

Major  of  Engineers. 

Brigadier-General  A.  A.  Uumphreys, 

Chief  of  Engineers,  ^Val^hingU)n,  IK  C. 
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improvement  and  survey  of  the  tennessee  river. 

United  States  Engineer  Office, 

Painesville,  Ohio,  January  5, 1872. 

(jENERAL:  I  liave  tbe  lionor  to  transmit  herewith  the  report  of  Cap- 
tain L.  C.  Overman,  Dorps  of  Engineers,  upon  the  obstructions  to  nari- 
gation  in  tbe  Tennessee  Biyer,  between  Knoxville,  Tennessee,  and  Kings- 
ton, Tennessee,  dated  December  29,  1871,  and  supplementary  to  hia 
report  of  August  9,  1871,  upon  the  obstructions  in  the  same  river  be- 
tween Kingston,  Tennessee,  and  Chattanooga,  Tennesace. 

His  estimates,  it  will  be  obaerred,  are  for  channel-depths  of  2^  feet 
and  3  feet,  respectively,  at  low  water,  amounting  to  ♦TSjOOO  in  the  oue 
case,  and  *125,000  in  the  other. 

Inasmuch  as  the  reasons  which  make  a  channel-depth  of  3  feet 
desirable  between  Kingston  and  Ghnttanooga,  esist  also  in  respect  to 
the  river  between  Kingston  and  Knoxville,  (this  part  of  the  valley  of  the 
Tennessee  qnite  eqaaliag  any  other  part  in  richness,  population,  and 
enterprise,)  I  would  respectfully  recommend  that  the  minimum  low-water 
depth  of  3  feet  adopted  in  the  improvement  of  the  channel-ways  of 
the  other  portions  of  the  river  both  above  and  below  Muscle  Shoals  be 
adopted  for  this  portion  also,  by  which  means  any  steamer  plying  on 
the  Tennessee  above  Muscle  Shoals  will  be  enabled  to  reach  Knoxville 
as  the  head  of  navigation  ;  and  thus  will  the  commerce  of  this  impor- 
tant part  of  the  river  be  enabled  to  share  in  all  the  benefits  enjoyed  by 
the  lower  portions  without  being  hampered  by  being  restricted  to  the 
nse  of  the  smaller  and  inferior  class  of  vessels  which  a  lessdepth  of 
water  would  render  necessary. 

Very  respectfully,  your  obedient  8er\'ant, 

WALTER  McFABLANU, 

Major  of  Engineeri. 

Itrigadier-General  A.  A.  Humphbgys, 
Chief  of  Engineers,   Washington,  D.  C. 


United  States  Ekuinekr  Oi'kick, 

Chattanooga,  Tenneitee,  Deatntber  Sil},  1871. 
Majdr:  Id  I'onipliiuice  with   telef^phio    ioiitnictionH  dat«d  Wasbinf^n,    D.  C, 
Decemlier  19,  1871, 1  have  the  honor  to  aahmit  the  fbllowing  report  aa  the  icsnlt  of  bd 
esamiuntion  of  the  Holston  River  between  Knoxville  and  KingatOD,  Tennewwe,  nitb  ■ 
view  to  tlie  iiiipvovement  of  the  river. 

OKSEl[\L  CILIIIACTKIL  Of  THE  OBSTIHX'TIO.VS. 

The  ubMnictiuua  to  continuoua  navigiLtion  above  Kiugatou,  like  those  betiTAcn 
Kin^^tou  and  Chattanoofja,  are  "  low-water"  otiBtructions.  They  conBiat  of  bait,  eitbei 
of  rock  or  of  gravel,  extending  acroaa  tbe  river,  with  a  length  vary  ing  froDi  one  hondnd 
feet  to  three  miles ;  the  depth  of  water  in  the  channel  over  these  oars  varjing  bom 
Uflceu  to  thirty  inches  at  extreme  low  water,  tho  current  over  tbe  bars  varying  from 
two  and  a  half  to  aii  miles  per  hour. 

Between  the  shoals  the  atreatn  ia  deep,  varying  from  aix  to  thirty  feet,  and  the  cut; 
rent  not  over  two  and  a  half  milea  per  huur.  Tuo  river  is  thus  divided  int«"pools' 
and  "aboals."  Tho  rock  in  the  bed  and  ledges  is  limestone,  with  considerable  ■'dip'' 
to  the  south,  and  i»  "  stratilied." 
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piopoecd  b;  Colonel  8.  H.  Lou;;,  topogrsiphioal  engitiH^r,  UiiitJ^d  StHtea  Anil;.  Tbe 
Mcond  improvement  was  by  act  of  Congress  and  uiuler  the  direction  of  Colonel  J. 
McClellan,  topographical  engineer,  United  States  Army,  in  ISiiX    Tlie  method  employed 

1 ,f _.i_^  |.jjg  oonstmotion  of  winR-dama,  tbe  excavation  of  a 

vel,  and  the  removal  of  looae  rooks,  loea,  suogB,  &c,, 
.  „     '  the  necessary  aids  for  "  warpiuR"  the  i>aate  throngh 

Bwift  water.  These  improvementa  were  made  with  a  view  to  tho  obtaiiiins  "f  *  deptli 
of  34  inehea  of  "extreme  low  water"  over  all  burit.  In  thia  they  were  BnoceMful  aa 
a  rule,  since  few  of  the  bars  now  give  a  less  depth  thou  2  ft-et  at  extreme  low  water. 
In  some  places  ^e  old  dams  are  much  abraded,  owinf;  gotierally  to  the  following 
defects  in  constmctiou  : 

1.  Cross-section  of  dam  too  small. 

9.  Fragments  of  st«ne  nsed  to  Slldera  with  were  too  small. 

X  The  limber  employed  to  form  dams  have  totted  away. 

A.  The  a\>e  of  the  dam  ia  some  cases  makes  too  great  an  angle  with  cinrent. 

PROPOSBP  GEN'ERAI.  PLAN  FOR  IJIPROVBMKNT. 

In  view  of  tho  facts  that  during  the  low-water  season  tbe  amount  of  freight  to  be 
moved  is  mtall,  that  steamers  for  this  trade  are  of  light  dranght,  and  that  tbe  trade 
benefited  does  not  Jnstify  large  expenditnre  of  public  funds,  it  is  proposed  to  estimate 
for  ■  channel  only  ii|  feet  deep  and  130  feet  wide  at  extreme  low-water.  To  accomplish 
this  it  will  be  necessary  in  general  terms  to  excavate  through  the  bare,  where  the  ex- 
pense will  be  reasonable ;  to  excavate  and  build  dams  in  other  places ;  to  remove  all 
Mirfated  rock  and  bowlders  from  the  channel ;  to  remove  all  gravel,  sand,  snags,  &c., 

POIKTS  FOR  IMPHOVEMEKT,  «1TH  DETAILS. 
1.  Knoxvii.i.e  SiinAr.s. 

Tfaese  shoals  are  situated  immediately  opposite  the  river  front  at  the  town  of  Knox- 
viUe.  The  obstmction  oouBJets  of  agravel-bar  extending  across  the  river,  the  river 
being  divided  nnequally  by  trwo  sraaU  islands,  or  "  tow-heads."  The  channel  is  to  the 
right  of  the  islands,  midway  of  the  right  chute,  having  a  low-water  depth  of  at  least 
31  inches.  A  large  sand  and  gravel  bar  on  tho  right  of  the  channel  prevents  boats 
dnwing  over  Vi  inches  from  conring  alongside  of  the  shore  on  the  city  front. 

F«rwitr  impTmemenU  at  Enozrille  ShoaJt. — They  consist  of  a  dam  between  tbe  "  tAw- 
heads,"  ami  a  second  dam  at  tbe  head  of  the  npper  island,  extending  to  the  left  bank. 
These  dama  are  in  tolerable  repair.  To  obtain  uie  desired  depth  it  is  proposed  to  en- 
lirge,  re[>air,  and  extend  the  present  dams,  and  remove  a  few  loose  rocks  in  the 
channel. 

EtHmalc /or  the  propoiitd  iiapitivemenl. — Two  hnndred  cubic  yaids  of  riprap  dam.  and 
■be  removal  of  60  cabic  yards  of  rock.  If  it  is  deemed  necessary  and  proper  to  remove 
the  bar  between  theahannel  and  the  city' ^nt,  it  will  be  necessary  to  coustnict  a  new 
dam  abont  (400  feet  lon^;  thisdam  to  start  from  a  point  on  thelellbank,  ^)  feet  above 
the  head  of  the  npper  island,  and  extending  obliquely  down  stream  ;  this  dam  to  act 
an  a  "  Bconring-dam  "  to  cut  away  the  gr&vel-bank. 

Apprvximale  ritimtlle  of  "  fcoiiri»g-dam." — Two  thousand  cubic  yards  of  riprap  dam. 

«.  Lvox'a  Siio.^ra. 

These  sboalH  are  situated  about  seven  miles  below  Knoxville.  Tbe  ol>stnicti[>ii 
eoDdsta  of  three  rock-bare  extending  across  the  river.  The  river  ia  divided 
into  three  "ehutes"  by  two  islands.  The  channel  is  throngh  the  right  "chnte,"  and 
has  a  low- water  depth  of  atleost  SO  inches.' Tbe  npperbaris  covered  with  large  gruvel- 

Former  iiaproremtntt  at  Lyon'i  Shoabi. — Tliey  consist  of  a  dam  eiteudiug  across  tbe 
bead  of  the  left  cbntea,  just  above  the  isloods  and  from  the  left  bank,  with  a  "  lateral 
dam  "  at  the  end  of  main  dam.  Axis  of  the  main  dam  7<P ;  axis  of  the  "  lateral 
dam"  (K.    The  whole  dam  is  about  1,700  feet  long.    It  needs  consl<lerable  repair. 

It  is  projMwed  to  repair,  enlarge,  and  extend  the  present  dam,  and  to  excavate  a  small 
amount  of  rock  from  the  middle  and  lower  bars. 

Approximate  eitimate/or  proponed  iMprorcmmU—Tho  construction  Of  800  cnbic  yarils  of 
riprap  dam  ;  the  excavation  of  ;)00  cubic  yanln  of  rock ;  tbe  excavation  Of  WO  cubic 
yards  of  loose  rock  and  gravel. 
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X    Wii,i.iAsiK  Shoals. 

Those  sboats,  iii'iii'  a  cliisUjruf  HiualliHlnndBof  thoBoiue  name,  arc  aitnated  aboutninc 
milea  licloir  Rnoxvilln.  Tlie  abatnictioiiB  consist  of  a  )Travel-baT  at  the  lieail  of  tbe 
ialanda,  a  rock-reef  midday  of  the  lower  inlanil,  and  a  second  xravel-bar  at  the  foot  of 
the  ialaoda.  The  channel  is  near  the  riRht  bank,  from  the  head  to  the  foot  of  the  ihI- 
anda,  then  powies  obiiynelr  acrosa  the  nver  to  the  left  shore.  The  least  depth  is  l-i 
inches  at  estremo  low  wntcr ;  average  aliont  23  inches ;  current  runs  at  the  rot«  of  four 
miles  per  honr. 

Former  imprartmaiU  n(  irilUam$  Shooh. — Tliey  consist  of  a,  dam  estendiui;  from  the 
Leadof  the  upper  iitland  to  the  left  bank,  iind  a  second  dam  from  the  middle  of  tbr 
riame  island  to  the  head  of  the  right-haud  island.  These  dams  are  badly  broken  and 
abraded.  It  in  proiroaed  to  enlarge,  repair,  and  extend  tUe  old  dama,  to  excavate  n 
amal)  amount  of  rock  from  the  middle  bar,  anil  to  remove  the  loose  rock  and  suaga  now 
in  the  channel -way.  It  may  also  b»  necessary  to  construct  a  dam  from  a  |>oint  ou  tbf< 
right  bonk,  near  the  foot  of  the  ialand,  to  cut  out  tlic  cbanuet  over  the  lower  gtavcl- 

Approxiiualc  naliiuate  of  qaanl\tif»  for  }ntipo»fA  ImproeeniCttt. — The  constraclion  of  DIKi 
cubic  yards  of  riprap  dam,  (repair  of  old  dam;)  the  I'einoval  uf  250  cubin  yards  of 
loow  I'ock  and  gravel ;  the  excavation  of  4(N)  cnbic  yards  of  colid  rock ;  and,  posaiblr. 
the  coiislruotion  i.f  1 ,600  y.inlH  of  now  dam. 

Tlicse  sbonls  arc  situated  above  the  mouth  of  Little  River,  iiud  Dear  a  group  of  Buwil 
islands  of  thi;  aumo  name.  Tlic  main  channel  paasee  l>etweeQ  the  large  islands  ou  tbe 
left  bank  and  a  group  of  amall  ialands  near  the  right  bank.  The  obatnictiona  conaint 
of  a  rock-bar  overlaid  ivith  gravel.  The  bar  uxtcnds  the  whole  length  of  the  rivrr 
occupied  by  the  cluster  of  islauda,  say  one-half  mile. 

Formrr  imprornae«i»  at  LUIte  lliair  Skoalu, — They  now  consist  of  a  series  of  dams,  cnt' 
ting  off  all  the  chutes  to  the  left  of  the  main  or  channel  chute ;  of  a  wing-dam  fmiii 
the  island  at  the  hea<1,  anil  on  the  left  of  main  chute,  with  a  lateral  dam,  (parallel  bi 
the  channel ;)  of  a  dam  ami  lateral  dam  on  the  right  side  of  the  main  chute,  thus  throw- 
ing all  the  water  into  the  main  chute.  The  channel  now  shows  a  least  depth  of  1'' 
incnesat  extreme  low  water.  The  current  runs  very  swift,  so  that  the  required  depth 
will  have  to  bo  gained  by  excavation  after  the  dams  are  renewed. 

Approximate  entimate  of  qua«titie»  for  proposed  improrrment. —Tho  excavation  of  4.Vi 
cubic  varila  of  rock;  the  construction  ot^  1,500  cubic  jantu  of  ripra]!  dam;  the  removal 

of  10(1  y:irrl»  nf  looyp  nicV. 

5.  Bts^F.r.i.'s  SHOAI.S. 

These  Hhuuls  are  sitntiti'd  iibont  twouty-Heveu  miles  below  Knoxville,  and  uear  an 
inland  of  the  aauie  uamo.  The  olistrnctions  consist  of  a  gravel-bar  at  the  bead  of  the 
island,  a  rock-reef  midway  of  the  ialand,  and  a  bar  extending  ftcmaa  the  river  about 
une-half  mile  l>clow  the  foot  of  the  island.  Thtse  ahoals  are  over  a  mile  in  length. 
The  channel  ia  in  the  chnte  to  the  loft  of  the  island,  and  has  a  miniiuura  depth  of  £•— 
average  depth  licing  about  -24  inches.     Channel  near  right  bank  below  the  ialaud. 

fitrmer  improcnneHJu.— None  at  present  vinibls.  It  ia  possible  tliat  some  excavatiou 
may  have  lieen  done.  It  is  proposed  to  construct  a  dum  iriini  tlie  head  of  the  islondnii 
stream,  and  parallel  with  the  channel  for  a  distance  of  800  feet,  tlience  by  an  obli(|UP 
piece  of  dam  to  the  right  bank,  thus  cutting  off  the  right  chute,  and  continiiigall  tbe 
wat-er  to  the  main  chute.  It  will  alao  be  necessary  to  excavate  a  chauner  through  thf 
middle  bar,  and  to  conatruct  a  dam  from  the  left  bank  above  tbe  hejul  of  the  thinl 
uhoal  to  coufine  and  accumulate  the  water  oix  that  sboal. 

Jppr<Kamaletsli«utleqfqiiaiililieafoTpropoiedimprovemi'nlii.—K-scava,tioiy  of  :{00  janl'' 
of  rock. 

Construction  of  2,000  yards  at  dam,  or  iustead  of  lower  dam  excavate  awi  rnbic  yarU» 
of  rock,  which  will  reduce  tbe  uiimlicr  of  Jardsof  dam  to  abi>ut  1,200. 

(i.   CHIJTA    bil.lKI)   SlIOAI.S. 

These  Hboitla  ore  about  tliirty-eightmiloalwlow  KnoxviUe,  uear  an  islnud  of  thewnc 
name.  The  obstructions  consist  of  a  Dumber  of  rocky  bars  and  detached  toeit, 
scattered  for  tbe  length  of  a  mile.  The  current  is  swift  and  the  water  rough.  The 
present  channel  is  near  the  lett  bank  fur  the  greater  part  of  the  distance,  uud  has  a 
minimDDt  depth  of  20  iuchea. 

FonMT  inprocemenlt  nf  Choia  SkoaU.~'ThBj  conaiat  of  several  dama  eiteuding  from 
right  to  the  left  aoroaa  the  main  ohut«,  the  uppermoat  dam  aerving  to  close  the  right 
chut«.    The  danis  are  all  in  bad  condition,  owing  principally  to  their  being  at  *  large 
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angle  with  the  current  liDCS.  To  obtain  the  increased  doptb  required,  it  is  iiroiiOHed  to 
repair,  cnlarKu.  and  stren-fthon  tlia  dams,  and  to  eicavato  throupii  the  reef,  and  to  re- 
move all  detached  or  projecting  rocks  near  the  channel.  The  navigation  of  this  shoal 
is  difficult  and  bazardnns,  owing  to  the  avitt  current  and  "mgfred  condition"  of  the 
rhannel-way.  The  naliT  beiuK  rongb  it  confonnda  the  break  of  the  projecting  rocks. 
Appriainate  e»tiiaate  of  qiiantitiai  for  the  iMproreMent. — The  removal  of  500  cubic  yards 
of  rock;  the  removnl  of  "iflO  cubic  yards  of  loose  i-ock ;  tlie  construct ion>ofl,tW(J  yftrds 
111'  tinran  dsni. 

7,    COUI-TKII'S   JSI.ANIIS    SmiAO. 

These  slioaU  .ire  sitiiiileil  about  tbirty-niuo  miles  below  Kiioxville,  near  tuo  ihlatii!«, 
whose  name  they  bear.  The  ointtmctions  couaisC  of  a  gravel-bar  at  the  liead,  and 
fi'iit  rock-reefs  acroHS  the  main  chute  along  the  lonf[th  of  the  two  islands,  the  last  reef 
beiug  below  the  foot  of  the  lower  island.  The  main  channel  is  down  the  right  cbute, 
xdA  near  the  right  bank,  until  it  Tcscbes  the  foot  of  the  islands.  The  iniiitnium  depth 
is  16  inches,  the  average  being  over  20  inches. 

yermar  improtimfult  at  CottHeft  Itlaiidt  ShoaU. — Thoy  consist  of  a  dam  from  the  head 
of  the  npper  island  to  the  left  bank,  and  of  a  socond  dam  from  the  head  of  the  second 
island  to  tlie  center  of  the  firat  island.  The  dams  are  in  very  bad  repair,  and  deflect 
but  little  water  into  the  main  chute.  There  ia  but  14  inches  on  some  parts  of  tlie 
upper  bat  in  the  main  cli»nnel.    Average  depth  of  bare  (minimum)  about  18  inches. 

It  is  proposed  to  rebuild  tho  old  dam  and  to  excavate  the  nocesaary  cluiniiel  through 
(lie  rock-reefs,  and  fai  remove  all  detached  rocks,  suags,  &c. 

JpproziiHaIr  ealimate  of  qaantUia  for  JAc  projJoscdimprorempNl.— ConBtruelion  of  COO 
cubic  yards  of  dam,  (riprap;)  e»cava(iou  oC  :).')((  cubic  yards  of  rock  from  ntls;  rc- 
imival  of  ir.O  cubic  yants  of  loose  rock. 

''..    SlIAW'S  lUi   SlMKit    |S1,.1\I'S  £|I0>IJ>. 

These  nboaU  arc  sitnatoil  about  forty-two  miles  below  Kuoxville,  near  a  group  of 
inlands  known  as  the  Sister  Islands.  The  olHttructiona  consist  of  a  number  of  narrow 
reefs  or  "hog-backs,"  extending  for  over  a  mile  anil  a  bnlf  of  river.  The  main  cbaniiel 
it  thiongb  the  left  chute.  The  water  is  swift  and  the  channel  tortuous.  Former  ini- 
provemcntA,  if  any,  consiBtcd  in  widening,  deepening,  and  correcting  the  channel. 
Ij-ast  depth  at  present  is  20  inchcA,  generally  24  incbew.  It  is  proposed  to  deepen, 
hhIcd,  and  straighten  the  existing  channel  through  the  various  reefs,  and  to  remove 
isolated  rocks  iu  the  channel-way. 

Apprmnmalf  ctlimofc  of  qmmUUei  for  the  proposed  imfirocwicuf.— Eicavntion  of  OTo 
J  arils  of  rock  from  reofs ;  removal  of  150  yards  of  loose  rock. 

9.  Bistik'm  Bau. 

Tliisehoal  is  situated  about  forty -five  miles  below  Knoxville.  The  obstruction  cou- 
-ists  of  a  rock-bar  partially  overlaid  with  gravel.  It  extends  for  over  500  yards  down 
the  river.  No  former  improvements.  The  channel  is  near  the  middle  of  the  river. 
Least  water  in  the  channel-way,  over  the  bar,  is  22  inches.  The  required  depth  {2i 
feet)  may  be  obtained  by  the  removal  of  a  small  quantity  of  gravel  and  the  excava- 
tion of  a  small  amount  of  rock  from  the  ledges. 

Approximate  atimate  of  guantilien  for  tite  proponed  improremeHf.— Exeavntiou  of  3IW 
Pubic  yards  of  rock;  removal  of  200  cubic  yards  of  gravel. 

10.   BKLLCANrOS  SHO.tLS, 

These  ahosls  are  sitiialcil  about  forty-six  miles  from  Knoxville.  They  arc  near  a 
rlusler  of  small  islands,  the  channel  being  on  the  right  "chute,"  having  a  low-water 
depth  of  23  inches.  No  former  improvement.  The  removal  of  a  small  quantity  ot 
gravel  will  give  the  requisite  depth  aGrosB<this  bar,  together  with  the  removal  of  some 

Approtimate  etlinale  of  quantilief  for  proposed  impro}xiue»t. — Removal  of  'AW  yards  ot 
^.-ravel;  removal  of  5  nuags. 

11.   LKXOIR'S  SHOA1.S, 

'fheee  slioals  are  situated  at  the  confluence  of  the  Little  Tennessee  River  with  the 
llolston.  A  small  island  divides  the  river  into  two  chutes.  The  main  channel  is  near 
Ibo  right  hank.  Least  depth,  18  inches.  Former  improvements,  if  any,  consisted  of 
excavating  the  uatoral  channel.  It  is  proposed  to  conslmot  a  dam  from  a  point  about 
liiQ  yards  from  tho  right  bank  and  at  the  head  of  the  schoal,  the  dan  to  extend  np- 
•tlream,  making  an  angle  of  45°  with  the  current-lines.    This  section  of  the  dam  will 
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be  jiliout  ^11  feet  long.  A  second  section,  In  ths  fotm  of  a  lateral  dam.  wilt  extend 
down-atream  from  the  foot  of  the  other  section.  This  section  vill  be  300  ftot  lone. 
Tbis  dam,  nitb  the  remoral  of  a  small  ijuantltf  of  rock,  it  ia  tboagbt,  will  give  Ihi' 

y  depth. 

.    _..  ....■ ^  ..  *  .. 1  .■ ' —Exfovation  of  200  cubic 


Apprar:lmal«  eilimale  of  qMantities  for  proposed  tmnrormunl. — Et 
yards  of  rock ;  constnictiuo  of  1,S00  cubic  yards  of  riprap  dam. 


12.  Bouder's  SiiOAi*. 

These  shoals  are  situated  nearaa  island  of  the  same  name,  and  about  tifty  miles  belor 
KuoEville.  The  obstractions  consist  of  two  narrow  reefs,  one  near  the  bea<l,  the  other 
at  the  foot  of  the  small  island.  The  channel  is  down  the  right  chute  about  200  hei 
from  the  island.  Has  a  low-water  depth  of  92  inches.  No  former  iniprovementa,  nnlesK 
it  was  "excavation."  It  is  proposed  to  remove  the  projecting  parts  of  theieef,  and 
thue  obtain  the  requisite  depth  and  width  of  channel.  A  dam  to  olose  the  left  chntr 
might  also  be  employed,  but  it  is  tboagbt  that  excavation  will  be  equally  ecoDomieal. 

ApproMmate  eitimate  for  proposed  improrement. — Eicavalion  of  300  yards  of  rock;  rF- 
uiovnl  of  200  yards  of  ({ravel. 

ly.   Lot'IlON  SllOAI.K. 

These  shoals  are  situated  just  below  the  town  of  Loudon,  below  the  railroad-bridge 
belongiat;totheEa«tTenneesee,  Virginia  and  Oeortpaliailroad  Company.  Theehanaet 
is  near  the  left  bank,  olosennder  a  high  rock  btolf.  The  obstmclion  is  a  rongfa  rocky 
bar,  causing  swift  and  rough  water.  The  ebanoel  has  an  average  depth  of  30  inches, 
but  it  requires  the  removal  of  several  rocks  and  projecting  ledges  to  make  the  piasage 
lees  difficidt. 

Approxiiiiatr  eitimalt  of  qaanHIUii  for  twiproronenf.— Removal  of  200  yards  of  rock. 

14.  Habrison's  Shoaus. 

ThoseahHalsareBituateilaboufonemilebelowLDodoiiShDnlapandareofasimilarnatDte 
to  the  above.  A  small  island  divides  the  river,  the  channel  being  in  the  chute  to  tlie 
right  of  the  island.  The  watAr  is  swift  and  rongli.  It  will  require  the  removal  of  a 
small  qunntity  of  rock  to  make  this  channel  safe  and  straight. 

AppmiiiuaU  eaifmale  of  jHonfiHM.— Removal  of  200  yards  of  rock ;  remoi'al  of  ■'> 

15.   SWKETIVATER  SHOAI.S. 

These  siioals  are  situated  about  eight  miles  below  London.  A  small  island  divides 
the  river,  the  chaouel  being    close  to  the  left  bank.    The  obstruction  is  a  grarel-bst, 

least  depth  in  chanuel  on  this  bar  being  20  inches.  No  former  improvements,  altbongb 
the  steamboat-men  have,  on  different  occasions,  removed  some  rocks  and  snags  from  the 
channel.  It  is  proposed  to  construct  a  dam  from  a  point  ou  the  right  bank  abont  SiW 
feet  above  the  head  of  the  island,  extending  obliquely  across  the  river  and  below  tlir 
head  of  the  island,  thus  cutting  off  the  water  which  passes  through  the  right  cbule, 
and  at  the  same  time  deepening  the  water  in  the  channel.  A  lateral  dam  at  the  end 
will  also  be  needed  to  confine  the  water  until  it  passes  the  foot  of  the  "  tow-head."  Tbe 
entire  length  of  this  dam  will  be  about  l,tWO  feet. 

ApproxinialrenlimalfofqHafitiUfsforpropoietliaiprareiiitril. — ('onstruotlonof  2.0011  yspls 
■of  npra)!  dam  ;  removal  of  6  snags. 

16.  BociAirr's  Siidalm. 

These  shoals  are  situated  about  eleven  miles  below  Loudon.  The  obatrtiotions  con- 
sist of  a  number  of  rock-bars  and  reefs.  The  channel  is  through  the  right  chute,  tbr 
river  being  divided  by  two  or  three  Humll  islands.  There  ia  atmut  24  to  30  inches  of 
water  over  the  obstruction,  owing  to  the  former  improvements.  The  trouble  now  is 
the  rocks  in  the  nassage,  which  make  the  channel  tortnoua  and  dtSiault.  Former  ini' 
provements  consist  of  crib^am extending  from  the  right  bank  with  «  "lateral  dani'm 
Ihefoot;  damisabontWOyardsinlengtb.  Itisinbadrepair.  It  is  proposed  to  repair  anJ 
enlarge  the  old  dam;  to  construct  a  new  dam  across  tbe  head  of  the  left  efanle;  !'> 
close  an  opening  of  100  feet  between  two  islands  directly  opposite  the  end  of  tbe 
wing-dam,  and  to  remove  a  small  quantity  of  rock  in  order  to  straighten  the  channel. 

..JBproTimo[ewlin«iteo/gjHin[iW«^rproj)08«[/mpr(ir«nfn(.— Construction  of  1,000  yarib 
of  dam;  removal  of  200  yards  of  rock. 

17.  Bacos's  Shoals. 

These  slioals  are  situated  about  thirteen  miles  below  Liondou.  This  obstruction  is  a 
navel-bar,  tbe  channel  being  midway  of  the  river;  least  depth  24  tnohee  at  lo'w  water. 
No  farmer  improvements,  and  alt  that  la  requited  is  the  removal  of  a  small  amooat  at 
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frravel  and  tlie  reoiOTal  of  Bomo  detached  rocks  and  snogs  which  now  obstruct  the 
chaonel  ftt  Iho  foot  of  the  sho&la. 

JppronMaU  eiUinaU  of  guaniitia  for  propoaad  improvement. — Removal  of  WO  yards  of 
^T3ve];  removal  of  60  yaraa  of  rockj  remoTlLl  of  4  snagH. 

IS.  WIL80^■'s  IsuND  Shoalm. 

These  are  sitiiatetl  seventeen  miles  below  Luu[lon,and  the  obatructluus  cuusbt  uf 
tn'o  Tock-ieeia  with  detached  rocks  in  the  channel.  The  channel  ia  throueh  the  right 
ibnte,  JJoformorimprovemente.  It  ia  proposed  tocloae  the  left  chute  with  a  dauanil 
I'lcavate  tbe  necessary  channel  throogh  the  reef,  removing  detacliod  rocks. 

Jfpntimate  ntimateo/  (juontific* /or  prcn*"*) imprormit'wf.—Cunstrnctioii  of  CiH)  yards 
of  nprap  dam  ;  eKcavation  of  300  v^rds  of  rock. 

19.  Sbvks-Ihlasi«  Shoals. 

These  lihouls  nro  situated  about  nineteou  miles  below  I^ouduu  and  uoar  tlia  islunda 
nbone  name  they  bear.  The  low-water  channel  is  through  the  extreme  right  "  chute.'' 
It  ia  quite  narrow  and  much  longer  than  any  of  the  other  passages.  It  bos  a.low-Wii- 
ter  depth  of  3  feet  throughout,  aave  at  two  reels,  which  are  narrow  and  may  easily  bo 
removed  or  deepened.  It  is  proTKised  to  close  all  lateral  passages  leadiiig  from  this 
right  chute;  to  excavate  a  smaU  amount  of  lock  from  the  reefs,  and  to  remove  all 
KUags  and  impendlDg  trees. 

Jppmimate  atimale  of  tjnaniiliei  for  proptued  improvement. — Conatmction  of  dOO  cubic 
yards  of  dam ;  removal  of  300  cubic  yards  of  rock ;  removal  of  snags  and  tree>i. 

'20.  Long  Island  Siioai,. 

This  bLobI,  situated  near  tbe  bead  of  Long  Island,  is  about  twenty-two  miles  bcluw 
\MidoD.  The  low-Witter  channel  Is  near  the  right  bank,  aud  has  a  miniuium  dGpth  of 
iO  inches.  No  former  improvement.  It  is  proposed  to  construct  a  dam  from  tbe  left 
tank  across  the  bead  of  the  island,  and  extcuding  below  the  bead  of  tbe  island,  thus 
causiog  oil  the  water  to  flow  through  tbe  right  "  chute,''  and  conflning  it  to  the  chnn- 
nel-wsy.  This  will  also  overcome  tbe  gravel-bar  at  the  lower  end  of  the  island.  Tlie 
island  18  nearly  two  miles  in  length,  and  the  shoal  at  the  lower  end  is  the  lust  of  llie 
r«rles  between  Knoivillo  and  Kiugston. 

Jmmximate  eitimale  of  guanlilie»  for  proposed  improvement. — Constroctiou  of  I,OI)<l 
yards  of  riprap  dam.  ll^e  improvement  of  the  various  shoals  heretofore  mentioned 
nil!  open  op  to  coutinoons  navigation  nearly  one  hundred  miles  of  river  navigation 
Ihrongh  a  fertile  valley  whose  mineral  resources  are  well  known.  The  river  is  the  only 
|>ncticab1e  means  of  transportation  for  heavy  freight,  as  tbe  railroad  is  generally  from 
lea  to  twenty  miles  from  tbe  river,  (save  at  paints  where  it  crosses  or  meets  it,)  aud  the 
roads  leading  from  the  river  to  the  railroad  are  very  rough  and  hilly,  as  they  necessa- 
rily cross  bigit  hills  and  deep  valleys.  At  present  boats  only  navigate  tho  river  dnring 
awDt  seven  months  of  the  year. 

It  isthoogbt  that  a  channel  3^  feet  deep  at  all  seasons  will  be  sufBcient  fur  tbe  wants 
•>f  tbe  tradu-  To  make  a  deeper  channul,  say  3  feet,  would  increase  the  exi>case  very 
liTRelf ,  say  75  per  cent. 

U  is  thought  tbe  work  necessary  for  the  improvement  of  the  river  not  only  above 
KisgsloQ,  bnt  lielow,  cunld  be  much  more  satisfuctority  done,  and  with  but  slight  if 
aaj  iaerease  of  expense  by  days'  labor  instead  of  contract.  Much  good  could  be  done 
liy  the  removal  of  detached  rocks  at  various  places  which  now  interfere  with  the  nav- 
!a«tion,  hot  which  under  tho  coutract  systeni  would  have  to  wait  for  the  imiirovemeul 
<j(  the  shoal  or  bar  near  to  which  tbey  aro  situated. 
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Approiiiiinh:  tuliiiiale  for  improreHieut  of  the  HotsfOH  Hirtr.—laipivn-mtat  ba*td  "f 
makiui;  a  channel  lUOfiet  iride  by  Hijert  (f«j)  at  rxlremr  lotr  trahr. — Imjintmnfitl  e/lmtu 
different  ulioalg. 

Excavntiou  of  4,610  cubic  yards  of  lock,  at  (4 $l'',41i>" 

CoustructioD  of  13,800  cubic  yardH  uf  riprap  dam,  at  (2.50 :t4,rii>'>i- 

Removaiof  !i,tiS0  cubic  ;ards  of  gravel,  &c,,  at  $2 4,SiW"' 

Ii«iuoval  oflfKI  snags  aud  overliniiging  trees,  at  jlO l,l>">  i' 

Tfitftl :»l,44"' 

Contingeiidpi' I.jW" 

eo,  0«ii  •' 
AHowiiifj'i,'.  per  i-i*ut.  fiic  Hiiiieriiitjjud^nce  and  olber  ponliiiffeiii-ien 1S,MM  '• 

75,0Uil  "' 

To  niAkv  u  3-tuDl  cliauuci  would  iucrease  the  utiove  upproiiiimite  vslimate  it  1''>i 
(10  )HT  cent.  HJDCe  other  bars  would  come  id,  givlDg  (I'ib.lHK).     The  obovo  mtitiiii'- 
win  Iw  fimud  rutlier  under  tliaii  over  the  actual  cost. 
RmpectfuUv  Hiibmitted. 

I..  COOPER  0\'ERMAS. 

Captain,  Corjn  of  Emfintf  • 
M.li..r  M(;Fari,.»m., 
,  CoriHi  of  EnghiHit,  f".  3.  A. 
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*  FEIilJY   TO  FL08- 


UmxiCD  States  Bnuineeh  Office, 

Painesrille,  Ohio,  March  23,  ISTli. 

General  :  I  have  tlie  Lonor  to  transmit  herewitli  my  report  upon  tlie 
lesnrrey  of  the  Tennesscp  Kiver  from  Brown's  Ferry,  Alabama,  to  Flor- 
ence, Alabamn,  made  under  your  iastrnctious,  aud  iu  compliance  with 
tlip  act  of  CoDgress  approved  February,  1871,  relatin;;  to  surveys. 

That  portion  of  the  Tennessee  River  covered  by  this  sur\'ey  is  com- 
moDly  known  as  the  Muscle  Shoals,  although  three  diatioct  series  ot 
iidioale,  separated  by  deep  water,  are  included  within  its  limits,  viz : 

Bit  Rirer  SkoaU,  l)egiDning  two  and  one-half  miles  below  Brown'ti 
Ferry,  and  extending  to  the  mouth  of  the  Elk  Kiver,  eight  miles  and  onc- 
lialf,  with  a  fall  of  -'1  feet. 

Big  MtiHcle  iShoals,  bedriiining  six  miles  and  one-quarter  below  Elk 
Itirer,  ami  exteudiug  to  Baiubridge  (formerly  known  as- Campbell's) 
Ferry,  fourteen  miles  aud  one-half,  with  a  fall  of  82  feet.  It  is  nrounti 
tl^ssboal  that  a  canal  was  constructed  in  1832-37. 

lAtUe  Muscle  Shoals,  beginning  one  mile  and  oue-quaitei'  below  the 
foot  of  Big  Muscle  Shoals,  and  extending  to  Florence,  Alabama,  five 
miles  and  one-third,  with  a  fall  of  22  feet. 

Between  the  foot  of  Elk  Kiver  Shoals  and  the  head  of  Big  Muscle 
Shoals  lies  the  dee]>  water  of  Lamb's  Ferry  pool  or  eddy,  six  miles  and 
oTieqnarter  in  length,  with  a  fall  of  5.4  feet  aud  a  depth  varying  from 
s  feet  to  an  unknown  amount  over  12  feet,  and  with  one  rocky  bar  about 
one  mile  and  three-quarters  below  the  mouth  of  Elk  River. 

At  the  foot  of  Big  Muscle  Shoals,  and  between  that  and  the  head  of 
Little  Muscle  Shoals,  lies  the  deep  water  of  Baiubridge,  or  Campbell's 
Ferry  pool  or  eddy,  one  mile  and  one-quarter  in  length,  with  a  fall  of  2 
leet,  and  a  depth  varying  from  8  to  57  feet. 

The  whole  distance  and  fall,  then,  from  Brown's  Ferry  to  I'loronce.  is 
as  firilows,  viz : 


|;f™  BrDBiiHFrtTy  to  hrailuf  Elk  Hirer  Khuals-dlnp). iS    j         1.7 

wciiBeiB^bsS;.,...!; H.*  (    W.1 

U(l- Mnwk RIimM ' S.35  \       anO 

Tutal .',       i?.J  '■      isTa 

The  object  of  the  survey  was  to  ascertain  what  means  could  be  found 
lor  passing  these  ol)fitrnctioQS  and  uniting  the  two  dissevered  branches 
of  the  Tennessee,  which  for  two  hundred  and  sixty  miles  below  and  two 
lutDdred  miles  above  is  navigable  for  the  largest  class  of  western  river 
steamers,  while  smaller  steamers  are  able  to  pass  two  hundrc<I  miles 
Mill  further  up  the  stream. 

The  work  of  the  survey  was  begun  aceordiugly  by  the  construction 
at  Chattanooga,  Tennessee,  of  two  ilat -boats  with  the  necessary  skiffs, 
arranged,  provisioned,  and  eqnipped  for  the  accommodation  of  the 
necessary  party  dnring  the  entire  season's  operations :  and  on  the  19th 
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of  Jane  the  expeditiou  stflrted  on  its  joamey  of  two  bundled  milw 
down  the  fiver. 

Five  days  floating,  uight  aud  day,  with  the  earreut,  assisted  partly 
by  oars,  brought  us  to  Brown's  Ferry,  twelve  miles  below  l>watHr, 
Alabama,  where  the  party  was  organized  for  work,  and  ojwrations  l>egiut 
on  the  27th,  on  which  date  I  started  on  my  retaru  to  Chattanooga. 

The  party,  as  organized,  was  as  follows : 

First  Lieutenant  James  F.  Gregory,  Corps  of  Engineers,  whom  I 
ftSBigned  to  the  command  of  the  expedition,  aud  to  whom  1  fiimishe<l 
detailed  instructions  for  the  conduct  of  the  survey. 

First  Lieutenant  Benjamin  I>.  Ureene,  Cor[>s  of  Eugineers ;  four  civil 
assistants,  Messrs.  Long,  Adams,  i'^mer,  and  Le  Hardy,  and  twenty- 
six  men,  including  one  master,  one  cook,  one  waiter,  and  two  pilots,  wlio 
were  to  act  also  as  boatmen. 

In  the  division  of  duties,  three  parties  were  formed  ;  one  under  Mr, 
Long,  with  an  assistant  and  seven  men,  to  run  the  transit  aud  level  lioc 
ulong  the  northern  shore ;  one  under  Mr.  Adams,  with  an  assistant  and 
seven  men,  to  run  the  transit  and  level  line  along  the  southern  shore: 
a  third,  under  -Lieutenants  Gregory  aud  Greene,  with  two  boats  and 
eight  men,  to  attend  to  the  establishment  of  stations,  the  triangulatiou 
and  hydrography;  while  Mr.  Le  Hardy,  with  a  pocket  level,  was  a^ 
eigue'd  to  the  duty  of  sketching  in  the  topography. 

With  this  organization  the  work  was  begun  on  the  27th  of  June,  aud 
continued  with  such  interruptions  only  as  were  occasioned  by  excessivf 
heat  and  continued  sickness,  until  the  loth  of  September,  when  tht- 
fleld-work  was  brought  to  a  close  at  Florence.  The  party  was  fre- 
quently reduced  by  sickness  of  ofitcors,  assistants,  and  men,  to  one-half 
its  working-force,  and  we  were  never  able  to  keep  it  up  to  the  standard 
of  its  organization.  From  the  uth  of  August  to  the  15th  of  September, 
about  25  per  cent,  of  the  whole  number  were  unavailable  for  work  on 
account  of  bilious  fever,  and  chills  and  fever;  and  Assistant  Adams  was 
seriously  sick,  an  were  also  several  of  the  men. 

Upon  the  closing  of  the  iield-work  at  Florence,  the  force  was  dis- 
banded, the  boats  laid  up,  and  Lieutenants  Gregory  and  Greene,  who 
were  still  sufi'ering  from  malaria,  were  ordered  to  Painesville,  Ohio,  to 
complete  the  computations  and  plotting  of  their  field-work,  where  ai--^> 
Mr.  Le  Hardy  was  afterward  sent  to  join  them  as  draughtsman. 

During  the  progress  of  the  survey,  and  as  often  as  my  other  duties 
woald  permit,  I  made  fre<iuent  visits  to  the  party  in  order  to  familiarize 
myself  as  much  as  possible  with  the  nature  of  the  obstacles  to  be  over- 
come and  to  watch  the  progress  of  the  work.  The  topographical  fea- 
tures of  this  region  are  so  well  described  in  the  report  of  Mr.  Williaoi 
B.  Gaw,  formerly  assistant  to  Major  Godfrey  Weitzel,  Corps  of  Engi- 
neers, as  given  in  the  report  of  the  Chief  of  Engineers  for  134*8,  thai 
no  repetition  is  here  necessary.  It  is  sufficient  to  state  that  the  accu- 
racy of  this  portion  of  his  report  is  coniirme<l  by  the  observations  uis"!'' 
during  our  own  survey. 

The  results  of  the  survey  are  best  exhibited  by  the  Diaps  tramimitte<l 
herewith,  eight  in  number,  each  36  inches  wide  and  ^  inches  loo);. 
Seven  of  them  drawn  to  a  scale  of  600  feet  to  an  inch,  and  the  eightb. 
which  is  an  index-map,  being  drawn  to  a  scale  of  4,000  feet  to  an^incb. 
The  topography  of  this  work,  which  gives  every  10-foot  carve  on  both 
sides  of  the  river,  and  the  hydrography,  cover  a  length  of  27  feet,  and 
an  area  36.8  square  feet. 

The  levels  of  the  north  aud  south  Bides  were  compared  by  mean.0  oi 
trial-lines  run  across  the  river  at  Elk  River  Shoals,  Green's  Bluff  Bar. 
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and  the  railroad-bridge  at  Florence,  where  the  difference  was  fonnd  to 
be  but  six-tenths  of  a  tbot — a  most  gratifying  result,  when  it  is  consid- 
ered that  both  lines  were  run  over  very  diMcult  ground,  filled  with 
swamps,  sloughs,  dense  cane-brakes  and  nuderbrush,  and  rugged  and 
precipitous  clifii^ 

The  work  was  carried  on  at  a  season  particularly  favorable  for  detcr- 
miuing  the  character  of  the  bottom,  severe  as  it  was  in  respect  to  health,, 
comfort,  and  convenience ;  C  and  8  inches  depth  was  all  that  could  be 
had  in  many  places,  and,  at  Poor-Horse  Bur,  but  3  inches  was  found, 
a  fortunate  rise  in  the  river  alone  enabling  the  boats  to  pass  over  with- 
out resorting  to  the  use  of  rollers. 

The  computations  being  finished,  the  draughting  was  begun  in  Octo- 
ber by  Jlr.  Le  Hardy,  and  continued  uninterruptedly,  working  seven 
hours  a  day,  until  its  completion,  on  the  20th  of  March.  The  handsome 
and  accurate  maps  which  he  has  produced  are  his  best  commendation. 

The  amountof  work  accomplished  by  Lieutenants  Gregory  and  Greene 
dnriog  this  season's  operations  will  challenge  comparison  with  the  best 
efforts  of  the  Lake  and  Coast  Surveys,  and  they  are  deserving  of  the- 
heartiest  commendation  therefor. 

Before  entering  upon  a  discussion  of  the  cost  of  the  various  methods 
snggested  of  opening  these  shoals  to  mivigation,  I  shall  give  a  brief 
regnme  of  the  history  of  previous  efforts  in  the  same  direction. 

As  stated  in  the  earlier  pages  of  this  report,  the  Tennessee  is  naviga- 
ble from  Florence,  Alabama,  to  Paducah,  Kentucky,  at  its  mouth,  two 
hundred  and  sixty  miles  distant,  by  the  largest  class  of  western  river 
steamers,  (the  obstacles  at  Colbert  Shoals  being  nearly  removed,)  while 
the  same  may  be  said  of  that  portion  of  the  river  lying  between  Muscle 
Shoals  aod  Chattanooga,  two  hundred  miles  in  length.  During  the 
high-water  season  the  river  rises  at  Chattanooga  40  feet ;  at  Brown's 
Ferry,  13  feet j  on  the  Big  Muscle  Shoals,  from  4  to'  5  feet;  and  about 
twice  as  much  on  Little  Muscle  Shoals;  at  Florence,  20  feet;  and  at 
Waterloo,  twenty-eight  miles  below  Florence,  30  feet.  This  rise  enables 
iai^^e  vessels  to  pass  up  to  Enoxville,  two  hundred  miles  above  Chatta- 
nooga, and  renders  the  Little  Tennessee,  the  Holston,  and  the  French 
Broad  navigable  for  smaller  steamers  for  some  distance  farther. 

The  Tennessee  itself  is  a  broad,  deep,  and  beautiful  stream,  with  more 
water  than  the  Ohio,  and  with  a  permanent  bed,  its  obstructions  con- 
sisting almost  exclusively  of  rock  reefs,  with  little  or  no  sand  or  gravel, 
which  prevents  the  formation  of  the  shitXiug  bars  which  obstruct  the 
navigation  of  most  of  the  western  rivers. 

Passing  from  Southwestern  Virginia  and  Western  North  Carolina 
through  the  fertile  valleys  of  Eastern  Tennessee,  Northern  Alabama,  and 
Western  Tennessee  and  Kentmiky,  and  by  Northwestern  Georgia  and 
Northeastern  Mississippi,  it  reaches  a  poiut  near  the  center  of  the 
Mississippi  Valley,  within  a  few  bondred  miles  of  which  are  found  the 
months  of  the  Ohio,  the  Missouri,  and  the  Arkansas,  and  offering  thus 
(bat  for  the  single  obstacle  of  the  Muscle  Shoals)  a  cheap  and  easy,  and 
the  only  internal  line  of  water-eommnuication  between  the  Sontheastem 
States  and  the  immense  region  watered  by  the  tributaries  of  the  Missis- 
sippi, it  is  not  wonderful  that  its  value  as  a  highway  for  commercial 
[turpoaes  shonld  early  have  attracted  the  attention  of  our  statesmen, 
who  saw  in  its  opening  a  means  of  develoinng  enormously  the  popula- 
tion, wealth,  and  resonrces  of  one  of  the  richest  agricultural  and  mineral 
regions  which  the  United  States  possess. 

Accordingly,  in  1828,  the  board  of  internal  improvement  was  directed, 
by  act  of  Congress  approved  May  23,  181iS,  to  make  an  examination  of 
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tbe  Muscle  Shoals,  with  a  view  to  opening  them  to  navigation,  and  to 
niibmit  a  ])lan  and  e^itimate  therefor,  wbich  plan  and  estimate  vere 
submitted  December  13,  1S30,  aud  were  approved  by  the  Presideut  in 
the  March  foUowinfr. 

The  salient  features  of  this  project  were  the  formation  of  three  basioH, 
by  the  eonstrnction  of  dants  across  the  river,  one  below  Brown's  Ferry, 
one  below  Elk  liiver  Shoals,  and  one  below  Campbell's  Ferry,  and  their 
connection  with  each  other,  and  with  the  deep  water  at  Florence,  by  a 
<^nal  along  the  northern  shore. 

The  construction  of  these  basins  was  rendered  necessary  by  the  pro- 
vision of  the  act  of  Congress  that  the  scheme  should  provide  for  bring- 
ing the  southern  shore  of  the  river  into  direct  watercoramnnication 
with  the  c^nal,  wbich  it  was  well  understood  would,  if  built,  have  to 
pass  the  slioals  on  their  northern  side. 

To  carry  out  the  scheme  of  improvement  presented  by  the  boanl, 
which  also  related  to  the  construction  of  certain  works  at  Colbert',* 
Shoals  below  Florence,  Congress  appropriate  four  hundred  thousantl 
a<;res  of  the  public  lands  lying  within  the  State  of  Alabama,  wbich  were 
to  be  sold  and  tbe  proceeds  applied  to  the  construction  of  the  worts 
recommendeil  by  the  board ;  and  the  execution  of  the  work  was  confided 
to  the  State  of  Alabama,  with  the  single  condition  that  the  work  should 
be  begim  at  tbe  deep  water  near  Florence,  and  carried  up  the  river  as 
far  as  the  funds  available  would  permit. 

The  funds  accruing  from  this  source,  however,  being  manifestly  inad- 
equate to  the  completion  of  the  work  as  designed  by  the  board,  the 
commissioners  of  the  State  of  Alabama,  who  bad  the  work  in  charge, 
deemed  it  best  to  apply  them  to  the  construction  of  that  section  of  the 
proposed  canal  which  was  to  connect  the  deep  water  at  Lamb's  Ferry 
with  the  deep  water  at  Campbell's  Ferry;  and  upon  their  application 
Congress  removed'  the  restriction  which  it  bad  placed  upon  them  in 
respect  to  beginning  the  work  at  Florence,  and  gave  them  the  authority 
asked  for  to  enable  them  to  construct  this  middle  section  of  the  cau»l 
first;  and  the  board  of  internal  improvement  was  ordered  to  re-esamine 
the  question  in  relation  to  this  proposed  change  in  its  scheme,  and  to 
report  a  mmlified  plan  and  estimate  accordingly. 

Their  report  bears  date  March  25, 183L,  and  in  it  they  state  that  it  i^ 
"a  plan  not  presented  or  approved  by  this  board."  And  they  further 
add,  iu  relation  to  it,  *'that  it  will  overcome  about  fourteen  miles  anil 
six-eighths  of  the  impediments  of  the  river;  but  after  passing  these  a 
boat  cannot  go  farther  for  want  of  the  improvements  to  pass  over  the 
impediments  above  and  below."  The  work,  however,  was  begim  that 
year,  1831.  In  July,  1836,  water  was  first  let  into  the  canal,  which  a 
few  months  later  was  thrown  open  to  navigation — its  lower  terminus 
being  iu  tbe  eddy  of  CamplwU'a  Ferry,  {now  Baiobridge  Ferry,)  and  the 
upper  terminus  being  about  three  miles  below  the  Lamb's  Ferry  eddy, 
the  funds  not  being  sufiicient  to  admit  of  the  completion  of  the  work  to 
the  eddy  itself,  where,  however,  it  was  eventually  carried  under  a  small 
additional  appropriation. 

Tbe  width  of  the  canal  as  finished,  varied  from  00  to  70  feet  at  the 
water-surface,  with  a  depth  of  6  feet,  and  lock-chambers  32  feet  wide  by 
120  feet  between  miter-sills,  with  an  average  lift  of  5  feet 

The  work,  so  far  as  done,  was  well  done,  and  the  canal  was  for  a  timi' 
extensively  used;  but  the  very  objection  to  the  scheme  urged  by  the 
board  of  internal  improvement  iu  their  modified  report  of  March  25, 18.11. 
fouDd  constant  verificatiua  in  the  fact  that  boats  which  had  i>as9ed 
through  the  canal  were  stopped  commonly  by  tbe  Elk  River  Shoals  above 
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or  the  Little  Muscle  Shoals  below ;  so  that  often  scores  of  vessels  lay 
idly  at  one  obstruction  or  the  other,  waiting  for  a  rise  in  the  riveE  to 
enable  them  to  pass. 

la  a  letter  dated  May  14, 1833,  Mr.  Thomas  M'iUiams,  the  chief  en- 
gineer of  the  canal,  says: 

A  .great  quantity  of  cotton  has  paaaiid  throiiRh  tbe  Miisclo  Shoiila  Canal,  hut  for  some 
weeks  past  the  uunaiial  lowness  of  the  water  has  completely  auapuiidecl  ti»vif^tioQ ; 
not  that  there  U  aoy  ilifficiilly  ia  passing  through  the  canal  itfwlf,  but  the  water  oa  the 
■hoale  above  and  below  it  (lillk  Kiver  auU  the  Little  Muscle  ShoaU)  U  ao  shallow  a 


KBvent  boats  from  getting  into  it.   There  were  a  few  days  ago  about  seventy  large  flat- 
ats,  loaileil  with  cotton,  (all  of  which  hail  passed  through  the  canal,)  lying  at  Camp- 
bell'B  Ferry,  waiting  foe  a  rise  in  the  river  to  carry  them  over  the  LiCtle  Muscle  8boab. 


Many  more  are  detained  by  the  Bboals  above  the  canal.    The  nteaincr  Holaton,  of  m 
than  one  bnodred  touH  burden,  and  intended  for  the  Upper  Tennessee  trade,  passed  up 
the  canal  sonie  time  ago,  but  I  am  told  is  detained  by  shoals  above  the  canal. 

These  difficulties,  together  with  the  failure  of  all  attempts  to  obtain 
further  appropriations  either  from  Congress  or  from  the  legislature  of  the 
State  of  Alabama  to  matDtain  and  extend  the  canal — a  failure  due,  no 
tloubt-,  in  a  great  measure,  to  the  financial  distress  of  1837  and  the  years 
immediately  sacceeding — gradually  caused  its  abandonment.  The  lock- 
gates  rotted  and  fell  to  pieces,  leaks  occurred^  the  dams  across  the 
creeks  became  broken  and  disintegrated,  quantities  of  sediment  washed 
into  the  bed  of  the  canal,  and  now,  over  forty  years  since  the  work  was 
begun,  tow-paths,  banks,  and  bed  alike  of  this  great  work,  which  cost 
the  country  ueiirly  (700,000,  are  overgrown  with  trees  and  heavy  masses 
of  shrubbery,  while  glimpses  only  of  the  fine  masonry  of  its  seventeen 
locks  are  to  be  caught  here  and  there  through  the  occasional  openings 
of  the  dense  growth  which  envelops  tbem. 

The  results  of  my  examination  convince  me  that  tlie  scheme  proposed 
by  the  board  of  internal  improvement  for  the  passage  of  this  obstacle, 
and  approved  by  the  President  in  March,  isill,  cannot  be  improved 
upon  J  and  the  work  now  remaining  to  be  done,  in  order  to  carry  it  out, 
is  to  put  the  old  canal  aronnd  the  Big  Muscle  Shoals  in  good  condition, 
and  to  construct  the  canals  around  Klk  Kiver  Shoals  and  Little  Muscle 
Shoals,  together  with  the  basins  proposed  for  connecting  them  with 
the  south  shore.  The  dams  to  be  used  in  the  formation  of  these  basins 
shoald,  of  course,  as  originally  proposed,  be  arranged  with  chutes  for 
the  passage  of  rafts. 

The  commerce  of  the  western  waters  has  changed  so  much  in  char- 
acter siuce  this  work  was  begun,  that  the  <iuestion  of  giving  to  the 
canal  an  increased  capacity,  suited  to  the  size  of  the  steamers  and 
barges  now  employed,  requires  consideration.  I  shall,  therefore,  iu  my 
estimates,  give  the  cost  of  completing  the  work  as  it  was  begun,  i.  e., 
witb  the  canal-trunk  from  60  to  70  feet  wide  at  the  water- surface,  6 
feet  depth  of  water,  and  with  the  lock-chambers  32  feet  wide  by  liiO  feet 
long  between  miter-sills. 

Also,  the  additional  cost  of  lengtbeniog  the  lock-chambers  to  200  feet, 
the  other  dimensions  of  the  canal  remaioing  the  same.  Also,  the  cost 
of  widening  the  canal  to  100  feet  at  the  water-surface,  with  the  same 
depth,  and  lock-chambers  60  feet  wide  by  300  feet  in  length  between 
miter-sills. 

As  a  part  of  the  old  canal  over  four  miles  iu  length,  built  in  the  bed 
of  the  Tennessee  at  the  foot  of  Bocky  Biufifs,  has  a  width  of  but  60  feet, 
this  determines  the  limit  of  the  width  which  can  be  g  ven  to  the  locks, 
onlesH  a  very  heavy  additional  expense  for  widening  this  p  jrt  is  incurred, 
which  I  have  thought  it  uunecessary  to  consider. 

With  this  exception,  the  remaiuderof  the  canal  is  constructed  throngli 
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allavial  bottoms,  and,  by  the  use  of  the  dams  across  the  TeiiiieHsoe  be- 
fore alluded  to,  tbe  rock  bottom  upon  TChicU  the  masoDry  of  nearly  aW 
the  locks  rests  need  iiot  be  exca^'ated  in  the  construction  of  the  tniiik 
of  the  canal. 

The  saving  of  expense  resulting  from  this  mode  of  constrm-tion  will 
explain  the  great  ditt'erenee  which  exists  between  my  estimates  ami 
those  given  in  the  report  of  Mr.  William  B.  Gaw,  before  alluded  to. 

I  have  also  given  the  estimated  cost  of  the  canal,  upon  the  sujtpositioii 
that  the  new  locks  be  constructed  of  the  larger  dimensions,  while  the  ol  J 
ones  be  left  of  their  present  size  until  the  demands  of  commerce  ref|uirf 
their  enlargement;  but  as  the  cost  of  this  method  of  construction  wouM 
be  about  the  same  as  the  cost  of  making  all  the  locks  32  feet  wide  liv 
200  feet  between  miter-sills,  while  it  would  defer  to  a  distant  day  tbi'  i 
advantages  whicli  would  be  immediately  conferred  by  the  esecolion  I'i 
the  latter  method  of  construction,  it  does  not  im]>rc8S  me  favorably. 

The  number  of  new  locks  required  to  carry  the  canal  around  Klk 
Eiver  Shoals  would  be  five,  two  guard  or  regulating  locks,  and  tlnv 
lift-locks;  at  Big  Muscle  Shoals,  oue  guard-lock;  at  Little  Muscle  Shoal'': 
two  guard-locks  and  three  lift-locks;  total,  eleven. 

To  reduce  the  number  by  increasing  the  lift  would  increase  the  ei 
pense  by  rendering  necessary  heavy  embankments,  or  large  amoaut- 
of  rock  excavation. 

The  estimates  are,  of  course,  greatly  in  excess  of  those  made  ferlv 
years  ago,  when  the  work  would  have  cost  but  one-half  or  oue-thinl  or 
what  it  would  now  cost,  and  are  as  follows : 

To  complete  the  canal  of  the  dimeusions  of  the  part  already  cod- 
structed  between  Lamb's  and  Campbell's  Ferries,  i.  c,  00  to  70  feet  wnlt- 
at  water-surfiice,  6  feet  deep,  lock-chambers  32  by  120  feet  betweeu 
miter-sills — 

Hlk  Rirer  Shoah. 

Smilesof  caual-tniuk,  atS4ii,iW0peru]ile J.tiJO.iW'O 

Slocka,  8i  feet  lift,  at,  *alJ,O00eftcJi l.')U,(KiO 

2  guanl-loulca,  at  $40,(KIU  eacb Sl.OfXI 

2  crib-daniN  across  tlie  Tuntn.-Bwe,  at  pr>,000  eaeb 150, 000 

Biff  Muscle  Skoalit. 

1  piard-lock 40,  (HN) 

Repair  of  17  locks,  at  810,uuu  each ITO.Odii 

Kepair  of  fifteen  luileBof  cauul-trank,  at  S2>'>,01)IJ  per  milr :(J'>AHHi 

DanjBandculvei'ta 50,  (HW 

Little  Muade  Shoals. 

C^milesof  cauHl-li'iiDk,  at  §40,000  per  mile afiO.WNI 

3  locks,  Ji  feel  lift,  at  *>U,WU  tach I.'i0.i:wi 

2  gnard-locks,  at  840,000  each ■fl),  lim 

1  crib- ilam  acriw-s  the  Tfmies«!c J,"..rtiO 


CoiitinK'^iiciPB.  to proviile  ngniuM  li-akage.  Hcideiiiw,  ciiii?.tniilii>n  of  coltWr- 
tlauis,  pumpiuK, iVc,  10  percent IX  ■• 

Aggregate  cost 2,1*-  ■" 

It;  nitli  tbe  other  OimeuBioDs  of  tbe  canal  reiiiaiDinx  tbe  same,  tbe  length  of 

tbe  lock-cliBiubera  between  niiter-silU  be  iui-reascd  to  200  feet,  tbe  iuereaseil 

coat  will  be  as  lockP,  at  $lti,tKIO  eacb «-," 

Total «.5:iv:* 


byGoo^lc 
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If,  at  the  ainip  tiitie,  tbe  locks  be  nil  widoiieil  to  id  ft-et,  mokiDf[  tlip  Iwk- 
chanibura  40  by  dOO  feet,  the  iucrcnaed  e\|iouHe  would  be  as  foUuws :  '28 
locks,  a^'''*B'"K^.'WO  each JUO,  OOtf 

Total 2,716,500 

If  the  tnmk  of  tlie  canal  be  iiiaile  100  feet  wide  at  tbe  surface,  6  feet 
iieep,  and  witli  lock-cliambers  (iO  feet  wide  by  .'SOO  feet  between  miter- 
sills,  the  cost  will  be  as  follows; 

mk  Biter  ShoaU 

OmileBof  cannl-tmok,  at  ?.'iri,0(Ki  per  mile *4!iri,  iNH) 

s  locks,  Si  fe«t  lift- »t?no.'™>  each 3;Mt,ooi] 

S  Kuanl-Iooks,  at  8J0,(K)0  each 140,000 

'i  ciiit-damt  ttcross  tlie  Tenueusee,  at  875,000  each 150, 000 

$i,u:.,ooo 

Big  Muscle  Sboah. 

I  pxtwi-lock 70, 000 

Kebuildiug  soveuteeu  locks,  at  *)0,000  each 8S(),000 

WideDiDgfiftKeamtlesorcaDal-tnink,  at83:j,OO0  pecmilu 4^.000 

DaDtBBnd  culverts 50,000 

1,465,000 

Little  Mmcle  Shoahi. 

^milesof  canal-truDk.  at  855,000  per  mile :157,500 

Slocks,  7i  feet  lift,  at  $110, 000  each 330,000 

a  piard-locka,  at  J70, 000  each 140,000 

1  crib-dam  across  tho  Tenoesuee ., 75,000 

mi,  000 

Total 3,482,500 

Contingencies,  as  before -- 193,500 

Airgregate 3,676,000 

The  increased  cost  of  making  the  new  locks  of  the  larger  dimensions, 
while  tbe  remainder  were  left  of  their  original  size,  would  be — 

61i(Mocks,at8fiO,000 $360,000 

5  gnard-locks,  at  $30, 000 150,000 

Total 510,000 

which  is  but  $I!.3,00U  more  than  tbe  estimated  cost  of  making  all  the 
lock-chambers  32  by  liOO  feet, 

Tbe  foregoing  estimates  are  based  upon  the  supposition  that  the  ex- 
cavation and  embankment  would  be  equalized  in  practice,  and  that  not 
more  than  one-quarter  of  the  entire  excavation  would  be  in  rock;  and 
it  is  believed  that  they  are  liberal.  It  is  quite  probable  that,  in  actual 
coDstructioQ,  a  careful  study  of  the  ground  would  result  in  a  consider- 
able redaction  below  these  estimates. 

Very  respectfully,  your  obedient  servant, 

WALTEB  McFAItLAND, 

Major  of  Engineers. 
Brigadier-General  A.  A.  Humphbevs, 

Chitf  0/  EnginecTBy  ^VaHhi>lgto'n,  D.  C. 
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examination  and  survey  of  the  coosa  river,  alabama. 

United  States  Enginiibb  Office, 

Painegville,  Ohio,  March  23, 1872. 

General  :  I  have  the  honor  to  transmit  herewith  my  report  upon  tlie 
examination  and  survey  of  the  Coosa  River,  Alabama,  so  far  as  it  ba» 
been  extended  at  this  date. 

The  instrnmental  smrvey  begun  in  September,  1870,  at  Wetampka, 
Alabama,  by  Mr.  Henry  C.  Fillebrown,  was  closed  in  Llecember  ofthi^ 
same  year  at  the  bridge  of  the  Solma,  Borne  and  Dalton  Kailroad,  sistj- 
eight  and  a  half  miles  above  Wetumpka,  by  reason  of  high  water. 

The  unfortunate  drowning  of  this  gentleman  at  the  Deril's  Raw. 
Coosa  River,  August  11, 1871,  by  the  swamping  of  the  boat  in  which, 
in  company  with  him,  I  was  making  an  ofBcial  examination  of  the  resalt 
of  his  previous  season's  work,  left  me,  just  at  thebeginningof  the  wort- 
ing  season,  without  the  necessajy  assistance  for  completing  the  snrve;. 
and  I  was  compelled,  therefore,  to  defer  it  until  I  could  procure  the  ser- 
vices of  an  engineer  upon  whose  judgment  I  knew  I  might  rely. 

Mr.  J.  C.  Long,  civil  engineer,  who  had  been  engaged  in  the  survey 
of  Huscle'Shoala,  was  eventually  assigned  to  the  charge  of  the  Coor^ 
survey,  bnt  aahe  was  engaged  at  the  time  in  conducting  the  snrveyfor 
a  canal  route  from  the  Tennessee  to  the  Coosa,  he  was  directed  to  finieb 
that  before  beginning  upon  the  Coosa.  Hia  survey  will  probably  be 
completed  in  time  to  enable  me  to  incorporate  the  result  in  my  annoal 
report  for  1872,  and  in  the  meanwhile  the  report  upon  the  prelimiaaiy 
examination  of  this  part  of  the  Coosa,  from  the  bridge  to  Greensport. 
Alabama,  made  by  Mr.  Fillebrown,  under  the  instructions  of  Colonel  J. 
H.  Simpson,  Corps  of  Engineers,  and  to  be  found  in  the  annnal  report 
of  the  Chief  of  Engineers  for  1871,  enables  me  to  report  upon  the  proba- 
ble coat  of  opening  to  navigation  that  entire  portion  of  the  river  lying 
between  "Wetumpka,  Alabama,  and  Greensport,  Alabama,  abont  onr 
hundred  and  thirty-four  miles  in  length. 

Before,  however,  giving  the  results  of  his  laborR,  I  must  bear  tesii 
mony  to  the  sterling  energy  and  excellent  judgment  marking  cverj 
official  act  of  Mr.  Fillebrown  which  has  come  under  my  observation. 
Possessing  a  rare  degree  of  discretion  and  integrity,  he  ended  a  lone 
record  of  faithful  service  to  the  Government  by  giving  up  his  life  whilf 
in  the  performance  of  his  duty;  and  hin  memory  deserves  this  oflii.'>-i1 
recognition  of  his  services,  • 

As  Mr.  Fillcbrowu's  survey  was  !)egun  at  Wetumpka,  Alabama,  nwir 
the  mouth  of  the  Coosa,  and  was  curried  up  the  river,  I  shall  descrili^ 
the  obstacles  to  navigation  as  they  occur  iu  the  same  order ;  premising 
that  the  general  system  of  improvement  to  be  suggested  will  consist  in 
the  formation  of  slackwafer  navigation  o^er  the  rapids  by  the  constnu- 
tion  of  dams  and  locks,  with  one  or  two  short  stretches  of  canal  wber>' 
needed,  and  the  removal  from  the  channel-ways  of  dangerous  and  inctw- 
venient  rocks. 

From  "Wetumpka  to  the  bridge  of  tlie  Selmn,  Rome  and  Dalton  U^';'. 
road  the  river  is  sixty-eight  and  a  half  miles  long,  with  a  fall  over  tbi 
rapida,  and  requiring  lockage,  of  260  feet. 

The  river  is  broken  up  into  pools  or  eddies  of  navigable  water,  sejw     ' 
rated  by  reel's,  shoals,  and  rapids,  sometimes  of  very  gre-at  extent.  ab«>- 
lutely  impassable  at  low  water,  and  dangerous  in  the  best  stages  by 
reason  of  the  crookedness  of  the  channel-ways  and  the  raggeil  rw-is 
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everywliere  to  be  found  along  tlieir  borders  and  in  mid-stream,  reactung 
to  the  surface  even  whore  the  wat«r  is  forty  or  fifty  feet  deep. 

The  total  lengt,h  of  navigable  water  to  be  found  in  this  distance  of 
siity -eight  aiid  a  half  miles  is  about  thirty-three  miles,  broken  up  iiito 
stretches  varying  in  length  from  COO  yards  to  six  miles,  and  varying  in 
depth  from  6  feet  to  60  feet. 

The  intervening  shoals  vary  from  single  reefs  a  few  yards  long  in  the 
direction  of  the  current,  and  extending  from  bank  to  bank,  to  long  series 
of  shoals  from  a  thousand  yards  to  twelve  miles  in  length.  These  ob- 
structions consist  almost  entirely  of  rock,  very  little  gravel  being  found. 

The  average  width  of  the  river  is  from  800  to  1,000  feet,  though  at 
"TheNarrows"  below  WednskaShoals,  fifty-three  miles  above  Wetiimpka, 
it  contracts  suddenly  to  a  width  of  390  feet,  while  just  below  and  above 
that  point  it  is  1,800  feet  and  2,i(00  feet  wide  respectively,  and  on  Tuck- 
a-leagne  Shoals,  at  a  point  a  little  below  "  The  Butting  Bam,'^  it  widens 
to  3,500  feet. 

XJp  to  "Wetumpka  the  river  is  comparatively  free  ftx)m  obstructions, 
and  is  navigable,  whenever  the  Alabama  is  navigable,  to  Montgomery, 
between  thirty  and  forty  miles  below. 

OBSTRUCTIONS. 

Wetumpka  Rapids,  extending  from  a  little  below  the  bridge  connect- 
ing East  and  West  Wetumpka  to  a  point  1,400  yards  above,  with  a  fall 
of  over  14  feet.  This  would  have  to  be  passed  by  a  canal  with  two  locks 
of  about  7  feet  lift  each,  and  with  a  dam  at  the  upper  end. 

Com  Creek  ShoaU,  beginning  one  and  a  half  miles  above  Wetumpka 
Shoals,  near  the  mouth  of  Corn  Creek.  Length,  1,200  yards;  fall,  G% 
feet  A  dam  and  lock,  with  the  removal  of  some  rock  from  the  channel- 
way,  would  here  be  rer|uired. 

Keef»  one  mile  above  Corn  Creek  to  be  bla.sted  out. 

Rose's,  or  Qreifs  Islands  Shoals,  beginning  1,400  yards  above  Corn 
Creek  Shoals,  a  little  over  one  mile  in  extent.  Two  dams  and  locks  re- 
quired, and  the  removal  of  some  rock. 

Mixf  two  miles  above  and  1,300  yawls  below  the  month  of  the  Salka- 
hatchee  reqnires  blasting. 

Then,  after  a  mite  of  good  water,  comes  the  longest  series  of  shoals 
without  navigable  water  to  be  found  on  the  river,  extending  from  sta- 
tion 462  to  station  l,0i)4,  a  distance  of  twelve  miles,  with  a  fall  of  over 
62  feet.    The  obstacles  encountered  in  this  distance  are  as  follows : 

Jiee/a,  near  foot  of  shoal,  to  be  blasted.  Buyck^s  oUl  landing,  shoals  to 
be  overcome  by  dam  and  lock  with  some  blasting. 

Reefs,  Staircase  I*'all,  between  the  mouths  of  Town  Creek  and  Welo- 
ney  Creek,  three-quarters  of  a  mile  long,  to  be  blasted. 

Ree/s,  two  miles  abo\e  the  mouth  of  Weloney  Creek.  Dam,  lock,  and 
blasting. 

Then  comes  good  water  until  we  reach  a  reef  cue  and  a  half  miles 
above  the  mouth  of  rinchoulee  Creek,  with  a  fall  of  10  feet  in  a  mile, 
where  a  dam,  lock,  and  bliisting  must  be  resorted  to. 

A  small  gravel-bar  near  the  mouth  of  Chestnut  Creek  needs  removal. 

Fish-Trap  Shoals,  two  and  a  half  miles  above  the  month  of  Pinchou- 
lee  Creek,  has  a  fall  of  6  leet  in  l,8(J0feet.  Here  a  dam  and  lock  would 
be  needed,  and  a  quantity  of  rock  should  be  blasted  out. 

Duncan's  Riffie,  beginning  five  aud  a  half  miles  above  the  month  of 
Pincboulee  Creek,  is  regarded  by  boatmen  as  the  worst  and  most  danger- 
ous place  between  Staircase  Fall  below,  and  Weduska  Shoals  above. 
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Ita  length  is  2,600  feet,  in  wbicli  it  falls  S  feet.  The  danger  results  from 
the  contraction  of  tlie  low-water  channel- way  to  a  width  of  120  feet, 
through  which  the  water  rnshes  with  great  violence  in  a  very  irreguliir 
course,  with  Jagged  rocks  lying  in  nJl  directions.  To  overcome  this 
obstacle  a  dam  and  lock  would  have  to  be  constructed  at  great  expense, 
and  a  large  quantity  of  rock  would  have  to  be  removed. 

From  this  point  to'  the  foot  of  Iloase's  Island,  just  above  Zimmer- 
man's Ferry,  a  distance  of  five  and  a  half  miles,  the  river  is  deep,  with- 
out obstructions,  and  from  .SOO  to  1,000  feet  in  width.  A  slight  gravel- 
bar  opposite  the  ferry  would  require  some  dredging. 

At  the  head  of  House's  Island  a  dam  and  lock  would  be  required, 
which  would  back  the  water  up  to  the  foot  of  Tuck-a-league  Shoals. 
Some  blasting  would  also  need  to  be  done  in  the  channel-way  from  the 
head  to  the  foot  of  House's  Island. 

Tuckalcagiie  Skoals  begin  about  two  miles  above  Zimmerman's  Ferry, 
and  extend  to  near  the  foot  of  Johnson's  Island,  a  distance  of  live  and 
one-fourth  miles,  with  a  fall  of  39  feet. 

To  overcome  the  obstructions  met  with  ■  in  this  distance,  four  dams, 
with  locks,  would  be  required,  one  at  the  foot  of  the  shoals,  one  about  a 
mile  higher  up,  one  at  the  foot  of  Sauley's  Island,  and  one  abreast  of 
Pate's  Island,  while  Sauley's  and  Pate's  Islands  should  be  connected  by 
&  dike,  and  a  wing-dam  should  be  thrown  across  from  the  head  of  Pate's 
Island  to  the  eastern  bank  of  the  river ;  upward  of  40,000  cubic  yards 
of  rock  would  also  have  to  be  removed  from  the  channel-ways  and  in  the 
excavation  for  the  locks. 

A  mile  above  the  head  of  Tuck-n-league  Shoals,  at  the  mqjith  of  Yel- 
low Leaf  Creek,  is  a  ledge  of  rocks  through  wbicli  a  channel  would  have 
to  be  blasted. 

Beginning  at  the  month  of  Yellow  Leaf  Ore^k,  eight  and  one-third 
miles  above  Zimmerman's  Ferry,  and  extending  to  the  head  of  Wedua- 
ka  Shoals,  seven  and  one-third  miles  above,  with  a  fall  of  55f  feet,  the 
river  is  one  mass  of  shoals,  rapids,  reefs — filled  with  rocka,  islands,  grass, 
and  willows  growing  in  the  water,  and  varying  in  width  from  one  thou- 
sand feet  to  eighteen  hundred  feet  In  this  distance.  Paint  Creek  comes 
in  from  the  east,  and  the  Waxahatchee  from  the  west.  It  was  between 
these  two  points,  and  between  the  head  of  the  cleared  island,  one  and 
one-half  miles  below  the  mouth  of  Waxahatchee  Creek  and  the  west 
bank,  that  Mr,  Fillebrown  was  drowned. 

To  render  this  portion  of  the  river  navigable,  eight  dams  and  locks 
would  be  needed.  The  first,  just  above  the  month  of  Yellow  Leaf  Creek; 
the  second,  a  thousand  yards  below  the  mouth  of  Paint  Creek ;  the 
third,  800  yards  above  that  month  ;  the  fonrth,  about  the  middle  of  the 
large  island  above;  the  fifth,  at  its  head;  the  sixth,  at  the  Waxahatchee 
Shoals,  near  the  mouth  of  the  Waxahatchee ;  the  seventh,  about,  1,600 
yards  above  the  mouth  of  the  Waxahatchee ;  and  the  eighth  at  the  foot 
of  Wednska  Shoals,  just  above  "The  Narrows,"  where  the  river  sud- 
denly contracts  to  a  width  of  390  feet. 

From  this  i>oiut  to  Peckerwood  Shoals,  nearly  seven  miles  above,  tlie 
river  is  very  deep,  {from  40  to  00  feet,)  free  from  obstructions,  and  from 
600  to  1,000  feet  broa<l. 

At  Peckerwood  Shoal  a  dam  and  lock  would  have  to  be  constructed, 
which  would  gi\e  good  water  up  to  Fort  William  Shoals,  two  and 
one-half  miles  above,  where  another  dam  and  lock  would  have  to  be 
constructed. 

■  Then  comes  a  stretch  of  deej*  water,  over  five  miles  in  length,  which 
carries  us  to  the  foot  of  Bullock's  Shoals,  four  miles  l>eIow  the  railroad 
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bridge,  wbere  the  last  dam  aud  lock  for  this  portion  of  tlie  rivfr  wonld 
be  required, 

I  append  hereto  estimates  of  the  coat  of  iniproviiiK  this  imrt  of  tlio 
river  as  suggested  in  this  rei»ort,  which,  it  will  he  perceived, 

Amounts  to  the  sum  of . 

Mr,  Fille brown's  eHtimate  for  iiiiprovijij;  that  }H)rtioii  of  the 

rivor  between  the  liridRe  awl  Ijreunsport,   Alabama,  (sve 

report  of  Cbief  of  Eujjineors  for  IrSil,)  was 

Itiitthe  prices  on  which  he  based  bis  euti mate  are  certainly 

GO  per  cent,  loo  low,  without  takinff  iuto  eon  si  deration 

the  peciiliur  ilangeni  to  which  this  kind  of  work  ia 

ject;  add  50  per  cent - 

Total  cost 2,310,746  75 

for  rendering  the  river  navigable  from  Greensport,  Alabama,  to  Wc- 
'  tumpka,  Alabama,  a  distance  of  one  hundred  and  thirty-four  miles, 
with  a  fall  of  3(ift  feet,  for  vessels  drawing  3  feet  of  water. 

The  dams,  and  portions  of  the  locks,  to  be  constmct«d  of  crib-work, 
tilled  with  stone  and  heavily  planked  over;  lock-chambers  to  be  200 
feet  between  miter-sills,  aud  40  feet  wide;  head  and  tail  bays  to  be  of 
masonry. 

The  dams  have  generally  been  taken  at  10  feet  height,  where  no  great 
injury  would  result  to  the  farming  lands  along  the  banks  of  the  river 
from  giving  them  such  a  height.  Where  such  injury  wonld  result,  a 
lesser  height  is  to  be  given.  Their  positions  are  given  approximately ; 
actual  surrey  may  demonstrate  that  these  may  be  altered  with  advan- 
tage. 

The  amount  of  blasting  indicated  is,  necessarily,  but  approximate, 
but  it  is  believed  to  be  sufficient. 


Wotunipka  Rapids : 

Maaonry,  15,000  cubic  vardB,  at^ f  120, 000 

Rock  excavation,  4,500  cubic  yards,  at  i'i 9,  OH) 

Crib-diun,  400  feet,  at  820 8,000 

Two  locks,  (stone,)  140,000 80,000 

3217,000 

Com  Creek  Shoals  and  rccfa  above : 

Dam,  750  feet  tone,  at  130 15,000 

Lock 25,00(1 

Rock  excavation,  5,200  cubic  yards,  at  82 10, 400 

r.o.  Aoo 

Bone's,  or  Oray's  Island  Shoals,  and  leef  al>ove: 

Dbu,  950  feet  long,  nt  820 10,000 

Dam,  540  fijet  long,  at 820 1I),SOO 

Two  locks 50,000 

Rock  excavation,  10,000  culiic  jards,  at  *2 20  000 

09,  mo 

Twelve  mites  of  shoats  and  reefs : 

Dam,  eOO  feet  long,  at  $20 10,000 

Lock 2ri,000 

Dam,  ^>0  feet  long,  at  830 17,000 

Lock;  (Staircase  Fall) 25,000 

Dam,  1,800  feetlong.... 3C,000 

Lock 25.000 

Canal,  600  feet  Ions 10,000 

Sock  excBTatioD,  7,200  cubic  yards,  at  82 14,400 

Dam  near  Town  Creek,  800  feet  long,  at  820 16,  OOO 

Lock 25,000 

Dam  near  Welouey  Creek,  900  feet  long,  at  820 18,000 

Look 25,000 

RockcK<.avatiou,e,000  cubic  yards,  at  83 16,000 

868,400 

,,,,  ...OO^^k 
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Reef  uoar  Pincbontee  Creek : 

Dam,  1,0«0  feet  long,  nt  tao JM.OOO 

Lock 25.000 

Hock  eKcavation,  1,500  cubic  yards,  attS 3,000 

Gravel  excavntion,  3,!i00  cubic  yards,  at  $1 3.500 

Fiah-Trap  Sboal : 

Dam,  1,150  feet  long,  at  JdO 23,  ("00 

Lock 21,000 

Hock  excavation,  3,80(1  cubic  yards,  at  $2 rLGOO 

Gravelexcavatiou,  3.UO0  cubic  yards,  at  $1 3,000 

Duncau'B  RitUc : 

Dam,  920  feet  long,  at|20 If..  400 

Lock ,' as,  (WO 

Book  BxcavatioD,  a!<(>0  pubic  yards,  at  $2 13,  BOO 

Zimmermau's : 
Gravel-bar,  700  cubic  yards,  at  91 

Honee'e  Island : 
im,  1,050  feet  long 

wk 

Rock  excavation,  3,300  cubic  yards,  at  (3 


Dbdj,  1,050  feet  long,  at  t20 21,00(1 

Look 35,000 


Tack-a-leagiie  Sboale : 

Dam,  730  feet  long,  at  $20 H,600 

Lock 1 25,000 

Dam,  1,150  feet  long,  at  faO 23,000 

Lock 25,000 

Dam,  600  foet  long,  at  920 16,000 

Look,  (Sanley'a  Wand) ^.,000 

Dam,  »20  feet  long,  at  130 10,40(1 

Lock,  (Pate's  Island) 2r>.000 

Dike,  320  feet  loug,  at  SSO 6,*I0 

Wing-dam,  530  fcut  loni!,  at  830 I0.<(« 

Rock  excavation,  40,0(H>  cul.ic  yanls,  at  83 Wl,  OOO 

Yellon'  Leaf  C'ret'k : 
Rock  excavation,  3,200  cubic  yards,  at  S2 - - 

Shoals  to  beail  of  Wediiska; 

Eigbtdams,  10,:MiO  f.iet  in  lengtb,  at  S20 20ii,(iiW 

Eigbt  locks.  atfJ.VflOO 2<W.li*V 

Bock  eicavatiou,  30,(KKI  cubic  yards,  at  }2 40.  (Kl) 


reckcrn'oo<l  Sboals : 

Dam,  1,500  feet  long,  at  tJO S:H),00>' 

Lock -r.-O"" 

Rock  excavation.  1,000  cubic  yards,  at  §3 3,000 


Fort  William  SboalH: 

Dam,  l.(iOO  feet  long,  at  S30 m.im\ 

Lock a.*.,  000 


by  Google 
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Bollock's  ShottlB: 

Dam,  1,800  fe«t  long,  at  J20 |36,000 

Look 25.000 

Bock  excavation,  3,000  cubic  yards,  at  t2 4,000 

$65,000 

Total 1,748,200 

CoDttngcDcieB,  10  per  cent 174,820 

Total,  incladiiig  contin^rencics 1,923,020 

for  that  portion  of  the  river  lying  between  Wetumpka,  Alabama,  aud 
the  bridge  of  the  Selma,  Rome  and  Ualton  Eailroad. 

The  prices  above  given  are  considerably  below  the  contract  prices  for 
work  on  the  Tentieasee  River,  but  could  be  very  mncli  more  reduced  by 
the  employment  of  hired  labor  instead  of  the  contract  system.  Abun- 
dance of  good  material,  wood  and  stone,  can  be  bad  in  the  \'icinity  of 
every  point  where  improvements  have  been  proposed. 

The  region  passed  tlirougli  by  this  portion  of  the  river  is  very  rich  in 
coal  and  iron,  the  production  of  which  could  not  fail  to  be  greatly  en- 
coaraged  by  the  prosecution  of  the  improvements  herein  suggested. 
Two  maps  of  this  portion  of  the  river  are  transmitted  herewith. 
Very  respectfnllv,  yo«r  obedient  servant, 

WALTER  McFABLAND, 

^fajor  of  Engineers. 
Brif^ier-Geueral  A.  A.  Humphreys, 

Chief  of  Engineers,  Washington,  D.  C. 


Ms. 

■ex\ml\ation  of  the  oostenaula  kiver. 

Chattanooga,  Tennessee,  May  15, 1872, 
Sib  :  1  have  the  honor  to  present  the  following  report  on  the  recon- 
naissance of  the  Oostenania  River,  made  in  accordance  with  your  written 
iostnictions,  dated  March  11, 1872, 

The  Oostenania,  heading  in  the  Blue  Eidge  more  than  one  hundred 
miles  aboveRome,flowsin  a  southeasterly  direction,  crossing  theWestem 
and  Atlantic  Railroad  at  the  small  town  of  Resaca.  From  this  point 
the  reconnaissance  was  made  in  a  skiff  procured  for  the  purpose,  and 
the  following  are  the  field- notes  recorded  during  the  examination : 

report  on  the  EECONNAISSANrE   OF    THE  OOSTENAULA    RIVER. 

Beginning  at  Eesaca,  the  grade  of  railroad  bridge  is  34J  feet  above 
water:  river  two  feet  higher  than  low  summer  water ;  width  of  river, 
Irom  80  to  90  yards ;  water,  from  7  to  10,  and  more  feet  deep. 

Fonr  miles  below  Resaca,  a  shoal,  extending  across  the  river  100  yards 
long,  and  20U  yards  additional  of  shoal  water  only  from  4  to  5  feet 
deep.  One  to  one  and  a  half  miles  farther,  the  same  condition  of  the 
channel  as  above,  from  200  to  300  yards;  the  bottom,  however,  is  gravel, 
and  the  channel  could  easily  be  deepened.  Rocky  bluffs  frequently 
close  in  on  the  river,  first  on  one  side,  then  on  the  opposite.  Two  t^ 
three  miles  farther  on,  a  light  bar  50  to  00  yards  long,  with  4  to  C  feet 
water,  and  river  70  to  SO  yai-ds  wide.  Two  miles  farther,  a  small  shoal 
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extoiidiug  across  the  hiilf  wiiltli  of  tbe  river,  iind  uot  more  than  1(K)  feet 
long.  Above  and  below  this  shoal,  for  from  400  to  500  yards,  only  5 
feet  depth  of  water,  with  gravel  and  Rand  bottom.  The  rocky  blnfl's 
disappear  or  set  back  from  the  river,  which  now  is  70  to  SO  yards  wide. 
Two  miles  farther,  at  the  Calhoun  Bridge,  a  heavy  bnt  short  shoal, 
extending  across  the  river,  with  deep  water  above  and  below.  One  to 
one  and  a  half  miles  farther.  Tanner's  I'erry,  and  one  qnarter  mile 
below  that,  a  short  shoal.  Theneo  good  water  to  Dobbiiis'a  Ferry. 
Water  uear  Dobbins's  Ferry,  4J  to  S  feet  deep,  and  can  be  forded  in 
summer,  but  the  bottom  is  gravelly.  A  short  distance  farther,  good 
water,  with  average  width  of  river  from  00  to  80  yards,  we  reach 
GriBin'a  Ferry,  being  still  in  deep  water.  Half  a  mile  below  Griffin's 
Ferry  a  light,  short  shoal,  and  100  yards  below  this  shoal,  water  de^ 
enough  ou  the  left  bank,  and,  on  the  right,  a  like  shoal,  only  ii  to  di 
feet  water,  with  gravel  bottom,  and  width  of  river  60  to  70  yards.  About 
three  quarters  of  a  mile  fiirther,  a  light  shoal,  with  5  feetwater,  and  width 
of  river  40  to  50  yards.  Four  to  five  miles  farther,  Miller's  Ferry,  and,  150 
to  200  yards  below  it,  a  heavy  shoal  from  100  to  150  yards  long.  Three 
miles  farther,  a  light  shoal  50  to  60  yards  long,  with  gravel  bottom,  and 
width  of  river  70  yards.  We  next  reach  Bell's  Ferry.  Bottom  of  river 
consists  mostly  of  gravel  and  saod,  and  width  from  70  to  80  yards. 
Valley  at  some  places  very  narrow,  the  rocks  coming  in  close  to  the 
waters  edge.  Fifty  yards  below  Bell's  Ferry,  a  small  shoal  extruding 
half  way  across  the  river,  and  40  to  50  yards  long.  From  ten  to  twelve 
miles  farther^  a  light  shoal  60  to  80  yards  long,  with  only  3  to  4  feet 
water,  and  width  of  river  60  to  70  yards.  From  one  to  one  and  a  half 
miles  farther,  another  light  shoal,  the  same  in  character  to  tbe  one  first 
above. 

From  Besaca  to  Bome  the  distance  is  from  forty-eight  to  fifty  miles. 
The  grade-line  of  railroad  at  Kome  is  5^2.2  feet  above  tide,  and  the 
surface  of  water  about  ^0  feet  lower,  or  512.0  feet  abo^e  tide-water. 
Boats  of  18  inches  dranght  have  navigated  the  Ooatenaula  as  far  as 
Besaca  in  low  summer  water.  Such  are  tbe  notes  made  ou  the  recon- 
naissance of  the  Ooatenaula.  I  will  nest  present  the  statement  kiudly 
furnished  by  Captain  F.  M.  Coulter,  who  navigated  for  some  time  the 
Ooatenaula  from  Bome  to  Besaca. 

Captain  Coulter's  metttoranda  of  the  obatructions  in  the  Ooatenaula, 

Ixt.  Below  ReancB  is  shallow  watpr,  about  3  feet  iteep  for  tbree-qnnrlerB  of  ft  mile. 

M.  liockf  BbooIsalKiut  thiee-eiglitbs  of  amile  long;  loweat  water  about  28  iiictw*; 
rocks  easy  to  break  up. 

3d.  Ledge  extendiog  Bouarc  across  tho  river,  dippioR  to  tbe  east.  Wat^r  on  e»9t 
'  aide  20  iuclies,  with  gravel  bottom,  ami  bluff  on  tbe  V!a»t  side. 

4tb.  Detached  rocks,  with  blalf  on  the  east,  Aud  gravel  and  alluvial  Dc-diment  on  Ibe 
we^.  side,  aud  1)  feet  depth  of  water. 

5th.  Bluff  on  tho  east  aide,  with  short  bond,  and  rock  reef  estendiug  two-lbiid* 
across  the  river,  and  4  feet  depth  of  water.  Leaning  timber  to  be  cut  on  jwint  opposjle 
reef,  and  just  below  shallow ;  only  3)  feet  water  for  quart«r  of  a  mile. 

6th.  Loose  rock  In  upper  end  of  aboal,  with  3  feet  water  and  gravel  io  lower  part, 
vrith  only  SO  inches  water,  but  believes  that  the  gravel  is  underlaid  witb  rock. 

7th.  At  Calbonn  Kock  Hccf,  witii  bluff  on  east  side,  aud  water  ,1  feet  deep  on  w«» 

8th.  Gravel  for  75  yards,  with  3i  feet  of  water. 

9th.  Itock  ledge  ou  east  side,  75  yards  long,  witb  3  feet  water,  and  bluff  on  wen 


latli.  For  75  yards,  3i  feet  wal 

LMiJibyGoogk' 
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i:)th.  For  :200  .Tarda,  4  feet  nater,  nitli  gravel  bottom. 

14lh.  For  TO  yard*),  30  iachea  water,  with  gravel  bottom. 

I5tl>.  For  one-<juarti!T  mile,  4  feet  water,  witL  gravel  bottom. 

Itith.  For  150  jnnli)  gravel,  unilerluiil  with  rock,  aud  15  indioe  dc|)tb  of  water,  aiiil 
for  one  half  mile  farther,  4  feet  water. 

ITth.  Slaty  leitK^  half  way  acroHH.  Length,  350  yards,  and  2  feet  water.  Some  aioall, 
loose  roek,  aud  bUiff  ou  the  eaat. 

19th,  Sliandly  Shoal,  150  yards  long,  30  inches  water,  and  looM  gravel  bottom. 

I9th.  SheUy  Kocks,  S&O  yards  long,  and  30  inches  water;  then,  for'  aue  half  mile, 
3  feet  water. 

tOik.  Detached  rocks  on  the  west  side,  and  limbs,  logs,  and  seiliiueiit  on  the  east, 
with  3  feet  depth  of  water. 

!2lat.  Staty  rocks  and  gravel,  l.'iO  yarila  long,  with  30  inches  water. 

■Kd.  Oravct,  150  vanla  long,  and  'JO  inches  of  water. 

23d.  Gravel,  100  yorde  long,  and  3  foot  of  water. 

'.Mtb.  Flat  rocka  on  went  (jidt>,  and  gravel  ou  east,  200  yards  long,  and  30  inches 

25tb.  Ships  Island,  narrow  zigzag  chute,  400  yards  long,  2  feot  water,  and  cnarse 
gravel  boltom. 

26th.  GraTel,  SjO  yariU  long,  and  30  inches  wat^r. 

27th.  Gravel,  250  yards  long,  and  30  incbee  water. 

2Sth.  Gravel,  400  yards  long,  and  30  inches  ■water. 

29th.  Rock  ledge,  40  feet  thick,  aud  15  inches  watur. 

30th.  For  one-hulf  mile,  30  inches  of  wat«r. 

31st.  Qravel,  100  yards  long,  and  30  inches  of  water, 

:i2d.  Slaty  rocks,  250  yards  long,  and  3  feot  water. 

:t3d.  Gravel,  100  vards,  with  20  inches  water. 

;t4th.  Gravel,  200  yards,  with  S  feet  water, 

35tb.  Kocks  on  west  side,  and  gravel  und  aediniout  ou  the  east,  350  yards  lung,  with 
3  feet  of  water. 

36tli.  Kocks  OD  the  east,  and  gravel  on  the  west,  one  mile  above  Rome. 

This  closes  the  descriptiou  of  the  Oostenaula,  as  given  by  Captain 
GoDlter,  and  I  rely  more  upon  his  statements  than  upon  my  reconnais- 
sance, for  the  reason  that  his  was  the  resnlt  of  experience  obtained 
when  the  water  was  low,  while  my  notes  were  macie  when  the  water  was 
at  least  2  feet  higher  than  extreme  low  water.     Captain  Coolter  adds; 

The  depths  of  water  given  are  the  least  depths  at  the  given  places,  the  average 
depth  being  miich  more;  eometiinea  a  few  feet,  and  again  a  few  yards,  being  the 
highest  points  of  the  bars  and  rocks. 

It  will  be  observed  that  one-third  of  the  shallow  places  have  3  feet  of 
wttt«r  in  dry  summer  weather,  while  the  remaining  24  points  can  be 
made  the  same  depth  at  very  small  cost. 

From  ten  to  twelve  thousand  dollars  will  probably  be  snfBcient.  The 
distance  from  Resaca  to  Rome  by  river  is  forty-eight  miles,  and  the  fall 
m  feet ;  the  elevation  of  river  above  tide  at  Kesaea  being  62;s  feet,  and 
at  Rome,  512  feet. 

Very  respectfully,  your  obedient  servant, 

R.  C.  McCALLA, 

Civil  Engineer. 

Major  Walter  McFarland, 

United  StaUis  Mntjinecr  Corpt, 


United  States  Emgiubee  Office, 
Chattanooga,  Tennessee,  May  25, 1872. 
Ggnebal:  I  have  the  honor  to  transmit  herewith  my  report  upon  the 
prtqiosed  Hdo  of  water-commnnicatioD  between  tbe  Mississippi  River 
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and  the  Atlantic  Ocean,  by  -way  of  the  Ohio,  Tennessee,  Coosa,  Etowah, 
Ocmulgee,  and  Altamaha  Kivers,  and  canals  from  the  Tennessee  to  the 
Coosa,  and  from  the  Etowah  to  the  Ocmolgee;  which  includes  reports 
upon  the  foUowingexaminationsandsurveys  ordered  by  act  of  Congress 
of  March  3,  1871,  viz  : 

Ist.  For  a  gnrve;  beginmng  at  or  nr.ir  niinti^ntville,  on  the  Tennessee  River,  to  the 
heail-watera  of  the  Warrior  aiid  Coos»  Rivi;rB,  AUbntniv,  with  the  view  of  determiiiiaK 
the  practicuhility  of  iioitins  the  waters  of  tlio  Teunijsaeefi  River  with  the  waters  of" 
the  Warrior  or  Coosft  Rivor,  tor  the  pnrposes  of  navigation,  and  estimates  for  DecesBar7 
locks  and  dams  to  eitvnd  the  navigatiou  on  said  river  to  the  last-named  place. 

!id.  For  exumiaatiou  aud  survey  of  the  Ktuwah  Uivur,  from  its  uouth  up  to  Carters- 
ville,  Cieorgia. 

ad.  TLu  rosurvey  of  tlie  Tonnessee  River  from  Brown's  Ferry  to  Florence,  Alabama . 

And  also  by  Senate  resolution  of  March  30, 1871,  which  is  as  follows : 
4th.  Setolced,  Thatthe  Secretary  of  War  be,  and  he  iaherebj,  reqaeated  to  Cftase  th* 
Engineer  Department  of  the  United  Stat«a  to  extend  the  survey  ol  the  Etuwoh  River 
(already  ordered)  so  aa  to  embrace  estimates  for  a  canal  connecting  aaid  river  with  the 
OcmulgM  River,  with  a  view  to  opening  a  direct  and  unobstructtS  water  DommnDieA- 
tion  betweuo  the  waters  of  (he  Missiusippi  aud  the  Atlantic  Ocean,  and  to  report  to  the 

Which  orders  and  resolutions,  as  well  as  their  object,  were  commuoi- 
cated  to  me  by  your  1etU>.rs  of  ^larch  2:^  aud  April  3, 1871,  accompanied 
by  a  map  containing  a  sketch  of  the  proposed  route. 

The  work  of  the  survey  was  begun  in  June  by  the  organizing  of  a 
party  under  Lieutenants  James  F.  Gregory  and  Benjamin  D.  Greene, 
of  the  Corps  of  Engineers,  for  the  "  resurvey  of  tlieTennessee  River,  be- 
tween Brown's  Ferry  and  Florence,  Alabama,"  which  includes  the 
obstacle  known  as  the  Muscle  Shoals. 

This  survey  was  begun  in  June  and  finished  in  September,  and  it  bad 
been  my  intention,  upon  its  completion,  to  seud  the  same  party  to  make 
the  canal  surveys  from  the  Tennessee  totheGoo9a,andfrom  the  Etowah 
to  the  Ocmulgee.  But  the  season  had  been  a  trying  one,  and  officers  and 
men  alike  were  prostrated  by  the  heat  and  the  malaria,  aud  I  found  it 
necessary,  therefore.,  to  organize  two  other  parties,  one  of  which,  under 
Mr.  J.  C,  Long,  civil  engineer,  who  had  done  good  service  in  the  Muscle 
iShoals  survey,  was  to  seek  for  a  practicable  route  from  the  Tennessee 
to  the  Coosa,  across  the  Sand  Mountaiu ;  and  the  other  nnder  Mr.  R. 
C.  McGalla,  civil  engineer,  the  former  able  chief  engineer  of  the  Ala- 
bama and  Chattanooga  Railroad,  was  to  survey  the  route  from  the 
Etowah  to  the  Ocmulgee. 

Both  parties  took  the  field  in  October,  and,  after  a  season  of  unusually 
severe  winter  weather,  brought  their  outdoor  labors  to  a  close  in  the 
February  following.  The  detailed  reports  of  the  chiefs  of  these  parties 
are  appended  hereto.  The  maps  of  their  surveys  will  be  forwarded 
when  completed.  The  detailed  report  upon  the  Muscle  Shoals  survey 
and  its  accompanying  maps  were  transmitted  to  you  on  the  twenty-third 
of  March  The  route,  as  proposed,  beginning  at  the  mouth  of  the  Ohio 
River,  is  as  followsj  viz :  Up  the  Ohio  to  the  Tennessee ;  up  the  Tennes- 
see, passing  Muscle  Shoals,  to  the  mouth  of  Short  Creek,  two  miles  and 
a  half  below  Guntersville,  Alabama,  from  the  mouth  of  Short  Creek,  by 
canal  and  slackwater  navigation,  across  Sand  Mountain  &nd  down  the 
valley  of  Well's  Greek,  to  its  J  unction  with  the  Cooaa,  two  miles  and  a 
half  below  Gadsden }  up  the  Coosa  to  Itome,  Georgia ;  from  Borne,  by 
canal  and  slack-water  navigation,  np  the  valley  of  the  Etowah  and  Little 
Rivers,  across  the  Chattahoochee  plateau,  down  the  Yellow  aud  Ocnial- 
gee  Givers  to  Macon ;  thence  continuing  down  the  Ocmulgee  to  the 
Altamaha,  and  down  the  Altamaha  to  the  sea,  a  total  distance  of  thir- 
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tecQ  huDdred  aod  tbirty-three  miles,  one  thousand  aud  thirty- tliree  of 
which  is  by  rirer  and  the  reinaioiag  thiee  hundred  by  caoal  und  slack- 
vater  navigation. 

The  canal  around  Muscle  Shoals,  apart  from  the  duty  which  it  is  in- 
tended to  perform  as  a  link  in  the  proposed  chain  of  \vuter-coiiimunica- 
tiou  between  the  Mississippi  Biver  aud  the  Atlantic  Ocean,  is  designed 
to  overcome  the  great  obstacle  which  these  shoals  interpose  to  the  free 
uavigatiou  of  the  Tennessee,  and  should  therefore  be  adapted  to  the 
pa-ssage  of  the  largest  steamers  ever  likely  to  bo  employed  upon  it,  in 
order  that  the  valley  of  the  Upper  Tennessee,  bo  rich  iu  agricultural 
and  mineral  resources,  may  no  longer,  for  want  of  cheap  and  easy  water- 
communication  with  the  great  centers  of  wealth  and  population  in  the 
Mississippi  valley,  be  hindered  in  its  development  aud  deprived  of  the 
advantages  enjoyed  by  the  regions  watered  by  all  the  other  great  tribu- 
taries of  the  Mississippi. 

The  proposed  canal  between  the  Tennessee  and  the  Coosa  Rivers  will 
also,  besides  serving  as  a  link  iu  the  same  great  chain,  have  another  duty 
to  perform ;  for,  iu  connection  with  the  improvement  of  the  Coosa,  it 
will  open  direct  communication  between  the  valley  of  the  Tennessee 
and  the  rich  cotton  and  mineral  regions  of  Central  and  Korthem  Ala- 
bama, and  will  furnish  a  short  and  easy  water-route  from  Eastern  Ten- 
nessee aud  Northern  Georgia  aud  Alabama  to  Mobile  and  the  Gulf  of 
Mexico. 

For  this  reason  this  also  should  be  adapted  to  the  passage  of 
steamers,  but-,  unfortunately,  the  narrowness  aud  crookedness  of  the 
rocky  valleys  through  which  this  canal  must  pass  render  this  impracti- 
cable, except  at  a  cost  out  of  all  proportion  to  the  advantages  to  be 
gained  by  its  accomplishment,  aud  we  are  compelled,  therclbre,  to  re- 
strict the  dimensions  of  the  canal  to  such  as  seem  best  adai)tetl  to  the 
service  of  the  trade  which  is  likely  to  seek  it,  and  to  the  character  of 
the  boats  which  theuatureof  the  river-portions  of  the  route  may  compel 
a  resort  to. 

The  traffic  over  this  route  would,  of  necessity,  be  chiefly  in  bulky  and 
weighty  articles — grain,  ores,  coal,  lumber,  aud  salt  provisions — aud 
the  boats  for  conveying  these  should  be  as  large  as  possible.  It  is  de- 
sigued  to  improve  the  river-portions  of  the  route  so  that  during  the  dry 
season,  or  season  of  lowest  water,  say  from  July  to  October,  3  feet  water 
may  always  be  found  at  the  bars  and  shoals.  During  the  remainder  of 
the  year  there  will  be  no  dilHculty  iu  carrying  5  or  6  feet  over  the  same 
portions,  and  this  euables  us  to  fix  the  dimensions  of  the  canal.  By 
making  it  7U  feet  wide  at  tlie  water-surface,  and  5  feet  deep,  with  lock- 
chambers  30  feet  widfi  and  120  feet  long  between  miter -sills,  we  permit 
the  passage  of  boats  112  feet  long  by  28  feet  beam.  Supposing  they 
draw  15  inches  when  empty,  they  will  have  a  capacity,  when  loaded 
down  to  4  feet  6  inches,  of  300  tons=10,000  bushels  of  grain ;  and  during 
the  season  of  low  water,  when  they  can  be  loaded  down  to  only  3  feet, 
their  carrying  capacity  will  be  about  170  tous=about  5,600  bushels  of 
grain. 

Tbe  smaller  grain-barges  mH<le  use  of  on  the  Upper  Mississippi  have 
an  average  capacity  of  about  ioO  tons  each,  and  are  'JG  feet  beam  by  150 
feet  in  length,  with  a  draught  of  about  5^  feet  wben  loaded  to  their  full 
capacity.  These  barges  are  commonly  lashed  alongside  their  tow-boats; 
and  as  many  of  the  low-water  channels  of  the  Upi)er  Mississippi  are 
but  60  feet  wide,  no  greater  beam  can  be  given  to  the  barges,  and  their 
great  capacity  is  gained  by  giving  them  gre^it  length.  It  would  be  very 
desirable  to  give  to  the  canals  now  under  discussion  such  dimensions  as 
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■would  admit  of  tbe  paas-ige  of  tbese  Upper  Mississippi  baryes,  but  the 
excessive  crookedness  of  their  course,  before  referred  to,  iuvolviog  nu- 
merous comparatively  sharp  turns,  malies  it  necessary  to  reduce  the 
length  of  tbe  boats  as  much  as  ixissible ;  and  to  give  them  the  necen- 
sary  capacity  their  beam  has  been  increased  accordingly.  Steamboat- 
men  assure  me  that  this  change  of  sbai)e  will  ofi'er  no  binderanee  to  their 
easy  management  in  tows,  which  is  tbe  method  by  which,  in  groups  of 
six  or  seven,  they  would  commonly  pass  over  the  river  portions  of  the 
route. 

Tbe  difficulty  which  boats  would  experience  in  passing  each  other  by 
the  ordinary  method  in  the  cnrved  portions  of  this  canal  makes  it  necos- 
eary  to  construct  two  toicpatks — one  to  be  restricted  to  the  use  of  boats 
moving  toward  tbe  sea,  aud  tbe  other  to  tbe  use  of  boat!<  passing  in  the 
contrary  direction. 

The  Etowah  Itiver,  from  Rome  to  Carteisville,  besides  being  fitted  for 
tbe  passage  of  such  vessels  as  might  pass  through  the  proposed  canal,  be- 
tween the  Tennessee  and  the  Coosa,  should  be  adapted  also  to  the  pas- 
sage of  such  steamers  as  ply  now  u^kiu  the  Coosa,  below  Rome.  It  han 
not  been  definitely  ascertained  whether  this  can  be  best  accomplished 
by  the  construction  of  a  canal,  or  by  a  resort  to  slackwater  navigation. 
The  diflerence  of  cost  of  the  two  methods,  however — because  of  the  ex- 
tent of  tbe  obstructions  in  tbe  stream — cannot  be  very  great ;  and  the 
estimate,  therefore,  is  for  a  canal  over  this  portion  of  the  route  similar 
to  that  proposed  for  connecting  the  Tennessee  and  the  Coosa,  with 
lengthened  locks  if  necessary.  A  dam  and  outlet-lock  at  Cartersville 
would  enable  steamers  to  load  and  unload  at  that  place,  making  use  of 
the  canal  in  their  trips  between  Cartersville  and  Rome. 

The  caual  between  Cartersville  and  Macon,  on  tbe  Ocmulgee,  shonlil 
be  of  the  same  character  as  the  two  portions  last  mentioned,  i,  e.,  snitetl 
to  barge  navigation ;  for  barges  probably  for  many  years  to  come  will 
Hufflce  for  all  the  traffic  likely  to  take  place  by  this  route  between 
Xorthem  and  Central  Alabama  and  Georgia. 

I  shall  now  proceed  to  describe  in  detail  the  various  divisions  of  the 
route,  in  the  order  previously  mentioned,  giving,  as  nearly  as  it  could 
be  obtained  from  what  is  essentially  merely  a  preliminary  examination 
and  survey,  the  probable  cost  of  fitting  them  for  the  passage  of  sueb 
boatH  as  have  been  described. 

Ohio  divmoH. — From  Cairo,  on  tbe  Mississippi,  at  the  mouth  of  the 
Ohio,  up  the  Ohio  to  Paducnh,  Kentucky,  at  the  month  of  tbe  Tennes- 
see; distance,  fifty  miles,  steamboat  measurement. 

By  Major  Merrill's  report  of  October  1,  1870,  to  be  found  iu  tbe  re^ 
port  of  the  Chief  of  Engineers  for  187ft,  the  worst  places  in  this  division^ 
ueetling  immediate  improvement,  are  the  Little  Chain,  Grand  Chain, 
and  Cache  Island,  distant  fourteen,  twenty-three,  and  thirty-eight  miles 
respectively  from  Paducah.  The  cost  of  their  improvement  is  given 
approximately  at  $45,000. 

Tettneiaee  dirisinn. — From  Padncah,  Kentucky,  at  the  mouth  of  the 
Tennessee,  up  that  river  to  Florence,  Alabama,  at  the  foot  of  Muficle 
Shoals;  distance,  two  hundred  and  fifty-five  miles.  Coast  Survey  meas- 
urement. 

The  greater  portion  of  this  division  fnmishes  depth  enough  for  the 
passage  of  any,  boat  that  floats  on  tbe  western  waters,  but  scattered 
along  the  line  are  numerous  reefs  and  bars  on  which,  during  the  seasoD 
of  lowest  water,  less  than  3  feet  water  is  to  be  bad,  while  the  channel- 
ways  of  many  others,  though  sufficiently  deep  at  low  water,  are  so 
crooked  and  narrow  that  it  would  be  impossible  for  tows  to  pass  tbem, 
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and,  therefore,  need  to  be  improved  before  they  can  be  used  for  tbe  pur- 
pose now  under  discussion. 

Tbe  most  serious  of  these  obstractions  is  tbe  group  of  reefs  and  bars 
kuowu  as  Colbert  SLoals,  about  seventeen  miles  below  Florence,  Ala- 
bama, vbich,  next  to  the  Muscle  Shoals,  constitute  the  most  serious 
obstacle  to  be  met  with  on  the  whole  line  of  tbe  river. 

In  the  same  vicinity  are  the  obstructions  at  Seven  Mile  Island  and 
Buck  Island,  a  few  miles  above  Colbert  Shoals,  and  those  at  Bee  Tree 
Island,  a  few  mites  below  Colbert  Shoals. 

The  water  at  these  obstructions,  during  the  lowest  stage  of  the  river, 
is  &om  12  to  20  inches  in  depth,  and  all  communication  by  boat,  be- 
tween Florence  and  the  lower  fiver,  is  cut  off,  steamers  being  nuable  to 
ascend  beyond  Eaatport  and  Waterloo,  about  thirty  miles  below  Flor- 
ence- Attempts  have  been  made,  within  the  past  four  years,  under 
congressional  appropriations,  to  improve  the  river  at  these  poiuts  so 
that  3  feet  water  might  be  carried  over  them  at  the  lowest  stage;  but 
the  incompetence  of  the  contractor  who  had  undertaken  the  work  has, 
HO  far,  prevented  tbe  accomplishment  of  this  design.  It  is  hoped,  how- 
ever, that  the  balance  yet  unexpended  will  enable  us  to  get  the  desired 
depth  before  tbe  beginning  of  the  low-water  season  of  1872.  To  secure 
5  feet  depth  of  water  over  this  obstacle  during  the  remainder  of  tbe 
year  may  require  the  construction  of  a  short  section  of  canal  with  a 
lock,  the  cost  of  which  cannot  be  determined  without  a  minute  survey, 
but  which  may  be  set  down  at  not  less  than  8300,O0U. 

Descending  the  river,  we  find  that  improvements  of  some  kind  or 
other — removing  rock  or  gravel,  or  constructing  wing-dams,  in  order  to 
straighten  or  widen  the  channels,  or  to  give  them  suflicient  depth — will 
l>6  retiaired  at  the  following  points,  viz:  Bear  Creek  Shoals,  Indian 
Creek,  Big  Bend  Shoals,  Diamond  Island,  Wolf  Island,  Chalk  Bluff, 
Beech  Creek  Shoals,  Buflalo  Shoals,  Armstrong's  Tow-head  Bridge,  at 
Johnsonville,  Duck  River  Shoals  and  Suck,  Turkey  Island  Shoals,  White 
Oak  Island,  Harrican  Island,  Leatherwood  Shoals,  Sandy  Island,  Pan- 
ther Creek  Island,  McCuIiough's  Bar,  Blood  Uiver  Island,  Pentecost 
Tow-head,  Widow  Beynolds's  Bar,Grubb'8  Tow-bead,  Little  Chnin,  and 
(irand  Chain. 

At  most  of  these  points  but  a  small  amount  of  work  would  he  lerjuired 
to  make  the  low-water  channel  sufficiently  broad  and  deep.  As  an 
accurate  estimate  cannot  be  given  without  an  accurate  survey,  I  have 
roughly  fixed  the  probable  average  cost  of  improving  these  points  at 
S5,000  each,  except  Big  Send  Shoals,  which,  being  over  three  miles  in 
length,  will  cost  a  large  amount.  This  and  Duck  Biver  Shoals  are  the 
two  most  troublesome  points  below  Colbert  Shoals.  During  tbe  greater 
jiortion  of  the  year  d  feet  water  may  be  carried  over  either,  but  during 
the  low-water  season  they  have  been  known  to  have  as  little  as  22  inches 
over  them,  though  it  seldom  falls  below  30  inches.  The  entire  cost  of 
xecnriiig  3  feet  deptli  over  the  whole  distance  during  the  low-water 
Heason,  and  u  feet  depth  during  the  onlinary  stage  of  water,  may  be  set 
down  as  not  less  than  $500,000. 

Most  of  these  obstructions  are  not  such  as  to  materially  interfere 
with  the  passage  of  the  small  steamers  now  employed  on  the  Tennessee, 
bat  they  would  become  serious  obstacles  to  tows,  which,  in  tbe  event  of 
the  opeuiug  of  this  route,  would  constantly  pass  up  and  down  the  river; 
for,  to  admit  of  the  passage  and  easy  management  of  a  steamer,  with  a 
barge  oa  each  side  of  her,  the  chanuel-ways  would  all  have  to  be 
ittraighteueil  and  widened  to  not  less  than  loO  feet. 

Miucle  mhoats  titviston. — Extending  from  Florence,  AlabOQta,  up  tiib 
33E  ,,,_,  ,,.;,G00^^lc 


514  REPORT   OF    THE    CHIEF   OF    F.NGINEEHS. 

Tennessee,  pasaiiif!  Little  Sluscle  Sboals,  Big  Muscle  Sboals,  and  Elk 
JUver  Sboiils,  to  Browu's  Veny,  Alabama,  a  distance  of  thirty-eight 
miles  b,T  survey,  wliich  would  have  to  be  passed  entirely  by  canal ;  ami, 
for  reiisoiis  stated  in  an  enrlier  part  of  this  report,  this  canal  should  be 
constructed  for  the  passage  not  only  of  sucli  boats  as  may  be  desigiietl 
tn  pass  over  tbe  remaining  portions  of  the  Tout«,  but  also  for  the  largest 
steamers  ever  likely  to  be  employed  in  the  Tennessee  River  trade. 

The  survey  of  this  division  was  begun  in  June,  under  Lientenantit 
James  F,  Gregory  and  Benjamin  D.  iJreene,  of  the  United  States  Corps 
of  Engineers,  and  was  finished  in  September,  and  my  report  tbereoa  and 
the  accompanying  maps  were  transmitted  to  the  Chief  of  Engineers  on 
the  23d  of  March  last. 

The  dimensions  proposed  for  this  canal  were  as  follows,  viz:  100 
feet  wide  at  water-suri'aceand  6  feet  deep ;  lock-chambers,  CO  feet  widf 
by  .300  feet  between  mit«r-sills ;  and  its  estimated  cost  was  $3,676,0OU. 
For  fuller  details  see  my  report,  a  eopy  of  which  is  appended  hereto. 

Alabama  iliriiiion. — Extending  from  Brown's  Ferry,  at  the  bead  of 
Muscle  Shoals,  u])  the  Tennessee  to  the  mouth  of  Short  Creek,  two  miles 
iind  a  half  above  (Juntersville,  Alabama,  distance  seventy-flvc  miles  by 
steainlwat  measurement. 

This  jiortion  of  the  river  is  broad,  straight,  and  almost  free  from  ob- 
structions, with  nbinidant  water  except  at  Gunter's  Bar,  Guntet's 
lieef,  P'lint  Kiver,  Tow-head,  Wbitesburgh-Shoals  and  Beet^,  and  Limr- 
stone  Shoals,  where,  during  the  lowest  stage  of  the  river,  the  depth  of 
water  varies  from  30  to  20  inches. 

Here,  too,  in  the  absence  of  an  accurate  survey,  we  arc  compelled  to 
depend  upon  an  approximate  estimate,  which  I  put  at  $75,000,  to  insore 
.'!  feet  depth  at  the  lowest  stage  of  the  river,  and  5  feet  at  the  ordinarj- 
stage,  with  chanuel-ways  not  less  than  1.50  feet  in  width. 

^ttd  Mountain  dicmon. — Extending  from  the  mouth  of  Short  Ore«k. 
two  and  a  half  miles  above  Guntersvillc,  on  the  Tennessee,  by  canal 
and  slackwater  navigation  across  Snnd  Mountain,  and  down  the  valley 
of  Wills  Creek  to  its  junction  with  the  Coosa,  two  miles  and  a  lialf 
below  Gadsden,  Alabama^  distance,  fifty  and  one-half  miles,  of  wbieli 
thirty-three  is  by  canal  and  seventeen  and  a  half  by  slack-water. 

The  sui'vey  of  this  division  was  made  under  the  act  of  Congresw 
ordering  "  a  survey,  beginning  at  or  near  Guntersville,  on  the  Tennes- 
see lliver,  to  the  headwaters  of  the  Warrior  and  Coosa  Kivers  in  Ala- 
bama, with  the  view  of  determining  the  practicability  of  uniting  the 
waters  of  the  Tennessee  River  with  the  waters  of  the  Warrior  or  Coosa 
River,  for  the  purposes  of  navigation,"  &c. 

This  was  altogether  the  most  difficult  i>oiut  to  determine  iu  the  whole 
survey,  and  the  success  of  the  whole  scheme  depended  upon  whether  .i 
practicable  canal-route  could  be  found  by  which  the  two  rivers  might  be 
connected.  The  Tennessee  and  the  Coosa,  in  the  vicinity  of  Gonters- 
ville,  approach  within  thirty-five  miles  of  each  other  before  taming,  tin' 
one  in  a  northwesterly  and  northerly  direction  to  join  tbe  Ohio,  and  the 
otlier  in  a  westerly  and  southerly  direction,  to  join  the  Alabama  on  its 
way  to  the  Gulf  of  Mexico.  And  they  are  here  sepatTited  by  Sand 
Mountain,  a  spur  of  the  Cumberland  range,  which,  after  leaving  the 
Tennessee  at  Chattanooga,  runs  for  a  hundred  and  fifty  miles  or  more  in 
a  southwesterly  direction,  with  a  gradually  faUing  crest,  tvhich,  on  tbi' 
division  now  being  described,  is  but  400  feet  above  low  water  of  the 
Tennessee  at  Guntersville,  and  4C4  feet  above  low  water  of  the  Coosa, 
at  Gadsden. 

Tt  wn.'i  generally  Iwlieved  that  the  rugged  character  of  this  obstacle. 
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and  tbc  difScuIty,  if  not  impossibility,  of  obtainiDg  a,  water  supply,  ex- 
cept atan  enormous  nud  aowarrantable  cost  for  tuDneling,  would  efi'ect- 
uafly  prevent  tlie  connection  of  tbese  two  rivers  by  canal,  at  least  at 
tliia  point.  The  resnjtsof  Mr.  Long's  survey,  however,  abow  that  there 
are  two  practicable  routes  across  it,  the  one  passing  up  the  valley  of 
i3bort  Creek,  the  other  up  the  valley  of  Town  Creek ;  on  either  of  which 
;in  abundant  supply  of  water  for  the  service  of  the  canal  can  be  ob- 
tained dtiiing  eight  months  of  the  year,  while  during  the  remaining  four 
inoDtbs,  by  resorting  to  the  use  of  storage  reservoirs,  a  sufficient  supply 
may  be  obtained. 

in  my  preliminary  report  dated  March  28, 1  stated  that  the  question 
of  water  supply  made  it  probable  that  the  Town  Creek  route  would  be 
the  preferable  one.  Information  since  obtained,  however,  show  that  a 
fee<l*'r.  fifteen  miles  in  length,  can  be  run  from  Town  Creek  to  the  JSbort 
Creek  roate,  and  as  this  is  the  short«r  by  thirty  miles,  and  the  cheaper 
by  $1,000,000, 1  have  adopted  it  as  the  proper  route. 

Town  Creek,  which  runs  npon  the  top  of  Sand  Mountain,  is  some 
sixty  or  seventy  miles  in  length,  and  at  the  time  Mr.  Long  examined  it, 
funiislied ,  according  to  his  report,  a  supply  of  36,000  cubic  feet  of  water 
Iter  minute.  This  result,  however,  was  attained  by  assuming  the  sur- 
(iice- velocity  as  the  average,  and  should  be  reduced,  therefore,  by  two- 
tenths,  which  fixes  the  supply  iit  2S,800  cubic  feet  per  minute,  and  a.s 
we  cannot  count  upon  saving  more  than  one-half  of  this  amount  in  its 
passage  through  fifteen  miles  of  feeder,  14,400  cnbic  feet  per  minute  is 
the  sujiply  which,  in  the  best  season,  wo  have  t«  depend  npon  for  the 
service  of  the  canal,  whicli  amounts  to  20,736,000  cubic  feet  per  day. 

The  allowance  for  evaporation  and  filtration  given  in  Mr.  Loughs 
report,  /.  e.,  one-sixth  of  a  foot  in  depth  per  day,  is  taken  from  no- 
fessor  lEankin's  estimate  for  English  canals,  and  is  far  exceeded  in  many 
of  our  American  canals,  as  in  some  of  the  ^ew  York  and  Pennsylvania 
canals,  wlicre,  including  leakage,  it  rises  as  high  as  6  and  8  inches  per 
day.  As  we  cannot  be  certain  of  attaining  any  better  results  than 
have  there  been  attained,  I  think  it  best  to  estimate  the  loss  from  these 
causes  at  0  inches  in  depth  per  day,whtcb  would  amount  t«  6,008,400  cubic 
feet  per  day.  This  leaves  a  balance  of  14,637,600  cubic  feet  of  water 
per  day  available  for  lockage;  which,  upon  the  hypothesis  that  one- 
half  tlie  boats  are  laden  and  the  other  half  empty,  and  that  two  prisms 
of  lift  are  required  for  the  passage  of  each  boat,  would  be  suflicient  for 
the  aer\'ice  of  two  hundred  and  tburteen  boats,  passing  through  a  lock 
of  12  feet  lift ;  and  this,  on  the  supijosition  that  it  takes  seven  minutes 
for  the  passage  of  a  single  liont,  is  bnt  eight  boats  in  excess  of  the  fnll 
capacity  of  the  canal. 

It  is  plain,  then,  that  as  there  is  so  little  exeess  of  water,  some  other 
means  must  be  adopted  for  the  service  of  the  canal  during  the  dry 
season,  and  the  expedient  recommendetl  is  the  constrnction  of  several 
storage  reservoirs. 

Their  capacity,  however,  should  be  made  two  or  three  times  greater 
than  those  alluded  to  in  Mr.  Long's  report,  and  estimated  for,  which 
can  be  accomplished  by  increasing  the  dimensions  of  the  dams  proposed. 

The  priees  given  in  this  estimate  are  very  fair,  bnt  I  think  that  in 
the  estimates  of  the  amount  of  work  to  be  doue  on  this  division,  a  suffi- 
ciently large  margin  is  not  allowed  for  the  rectification  and  adjustment 
of  the  exceeilingly  crooked  course  pursued  by  the  line,  to  the  necessi- 
ties of  canal-navigation.  Many  of  the  turns  to  be  encountered  are  so 
sharp  that  heavy  cuttings,  and  perhaps  tunneling,  will  have  to  be  made 
through  the  intervening  rocky  points. 

..ogle 
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Mr.  Long  estimates  the  cost  of  constructing  this  rout«,  ioclDdinf; 

canal,  slackwater  navigation,  and  feeder,  at $9, 518, 415 

Cost  of  storage  reservoirs 653, 192 

Total 10, 070, 607 

To  this,  I  think  it  necessary  to  add,  for  increasing  the  size 
of  the  storage  reservoirs  and  rectifying  the  coarse  of  the 
canal 1, 500,  GOO 


11, 570, 607 
which  is  the  total  estimated  cost  of  this  division.  Ko  work  whatever 
should  be  begun  on  this  division  until  a  careful  gauging  of  Town  Creek, 
continaed  throughout  the  dry  season,  shows  what  water  supply  it  is 
then  able  to  give. 

The  report  of  Mr.  Long,  who  has  my  commendation  for  the  zeal  and 
vigor  displayed  by  biui  in  the  conduct  of  this  survey,  is  appended 
hereto. 

Coosa  division, — Extending  from  the  mouth  of  Wills  Creek,  two  and  a 
half  miles  below  Gadsden,  on  the  Coosa,  up  that  river  to  Rome,  Georgia, 
at  the  junction  of  the  Etowah  and  Ooatenaula ;  distance,  one  hundred 
and  fifty -three  and  a  half  miles,  by  stenmboat  measurement. 

This  portion  of  the  route  is  now  navigable  at  all  seasons  of  the  year 
for  vessels  drawing  2J  feet  water.  In  the  absence  of  a  detailed  sur- 
vey of  the  obstacles  which  prevent  the  passage  of  vessels  drawing  iJ 
feet  water  over  this  route  during  the  season  of  lowest  water,  I  have 
made  upro  rata  comparative  estimate  for  the  improvement,  taking  as  a 
b^is  the  cost  of  improving  the  Tennessee  between  Fiorence  and 
Paducah — the  two  rivers  being  entirely  similar  in  character — and  I  put 
the  cost  of  improving  this  division  at  $100,000. 

Georgia  division. — From  Home,  Georgia,  at  the  mouth  of  the  Etowah^ 
up  that  river  to  a  point  a  short  distauco  above  Cartcrs%-ille ;  tbencu 
across  the  country  to  Macon,  on  the  Ocmulgee  Eiver;  distance,  two 
hundred  and  eleven  and  a  quarter  miles,  by  actual  survey  and  estimate. 

The  survey  of  this  route  covers  the  requiremeuts  of  the  Senate  resolu- 
tion of  March  30,  1871,  given  on  page  '2  of  this  report. 

Mr.  B.  C.  McCalla,  civil  engineer,  the  engineer  to  whom  I  intrusted 
the  survey  of  this  division,  has  made  so  full  a  report  that  little  further 
need  be  said  upon  the  subject.  The  route  follows  as  much  as  i>ossible 
the  valleys  of  the  creeks  flowing  into  the  Etowah  and  Ocmulgee  Bl  vers, 
and  crosses  the  Chattahoochee  by  an  aqueduct  117  feet  above  the  level 
of  the  river.  The  broken  and  rugged  character  of  the  country  makes  a 
portion  of  the  route  quite  crooked,  and  caused  some  delay  in  finding  a 
satisfactory  route  across  it,  but  there  are  no  real  enginecrijig  difficulties 
in  the  way  of  its  construction.  The  summit-level,  thirty-three  miles  iu 
length,  passes  through  a  tunnel  3,200  feet  in  length,  and  then  over  the 
aqueduct  before  mentioned,  and  is  supplied  from  the  Chattahoochee 
itself  by  a  feeder  forty  miles  in  length. 

Mr.  McCalla's  estimate  of  the  cost  of  constructing  this  division  is 
$20,435,684,  which  is,  I  think,  very  fair.  Ilis  report,  to  which  I  invite 
attention,  is  appended  hereto. 

The  Attamaka  division. — From  Macon,  on  the  Ocmulgee,  down  that 
river  and  the  Altamaha,  into  which  it  empties,  to  Darieu,  Georgia,  a 
distance  of  five  hundred  miles,  steamboat  measuremeut ;  with  a  branch 
either  to  Savannah  or  to  Brunswick,  Georgia.  No  survey  or  cvamina- 
tion  of  this  portion  of  the  route  has  been  made,  and  all  the  informa- 
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tion  I  bave  coDceruing  it  lias  beeu  furnished  me  by  steatnboat-meu, 
engineers,  and  other  citizens  resident  in  the  vicinity  of  the  river.  Mr. 
Batts,  compiler  of  a  map  of  the  State  of  Georgia,  and  Captain  William 
Taylor,  of  Hawkinsville,  Georgia,  who  boated  on  these  rivers  from  1830 
to  1866,  agree  as  to  the  distance  by  river  from  Macon  to  Darien  given 
above. 

Captain  Taylor  states  that  daring  the  lotr-water  season,  which  lasts 
three  or  foar  months,  from  2^  to  3  feet  water  can  be  carried  over  this 
entire  distance ;  and  during  the  remainder  of  the  year  6  or  7  feet.  He 
states  also  that  there  is  no  point  on  the  river  below  which  a  depth  of 
S,  4,  or  3  feet  can  be  had  all  the  year  ronnd ;  that  there  are  many  bars 
aad  shoals,  very  few  of  which  are  shifting ;  that  they  are  formed  by 
Hand,  rock,  and  fallen  trees;  that  there  are  no  rapida  on  the  river  except 
at  a  very  low  stage  of  the  water,  and  that  the  river  rises  dnring  freshets 
from  S  feet  at  Darien,  to  25  feet  at  Macon ;  and  he  thinks  much  tronble 
-would  be  saved  by  carrying  the  canal  to  some  distance  below  Macon. 

President  Hazlehnrst,  of  the  Macon  and  Brunswick  Hailroad,  who  is 
an  engineer  by  profession,  and  who  is  perfectly  familiar  with  the  whole 
region  through  which  his  road  runs,  tells  me  that  he  does  not  think 
that  more  than  20  inches  can  be  depended  upon  between  Macon  and 
Hawkinsville  during  the  dry  season,  nor  more  than  3  feet  dnring  the 
remainder  of  the  year. 

The  testimony  shows  clearly  enough  that  both  rivers  are  very  greatly 
obstructed,  and  if  Mr.  Hazlehurst's  opinion  is  correct,  it  is  probable  that 
the  only  way  to  insure  a  draught  of  3  feet  at  low  water,  and  5  feet  at  the 
ordinary  stage  of  water,  between  Macon  and  Hawkinsville,  would  be  to 
extend  the  canal  to  the  latter  point,  a  distance  of  about  forty-five  miles 
by  mil,  which  at  $50,000  per  mile  would  cost  12,250,000.  The  cost  of 
improving  the  remaining  four  hundred  miles  of  river  can  only  be  sur- 
mised ;  but  if,  as  Captain  Taylor  says,  there  is  no  point  oa  the  river 
below  which  3  feet  depth  can  be  had  all  the  year  round,  the  probable 
cost  of  improving  it  will  not  fall  short  of  $:J50,000,  and  the  total  cost  of 
adapting  this  section  to  the  purposes  of  the  canal  wonld  be  $2,500,000. 

As  the  month  of  the  Altamaha  furnishes  but  a  poor  harbor  for  sea- 
going vessels,  it  would  be  necessary  to  make  either  Savannah  or  Bnins- 
wick  the  terminus  of  the  route,  in  order  that  the  barges  arriving  from 
the  West' may  discharge  their  cargoes  of  grain  directly  into  the  vessels 
by  which  it  is  to  be  conveyed  to  Europe.  The  distance  from  Darien  to 
Savannah,  inside  of  the  Sea  Islands,  is  one  hundred  and  fifty  miles ; 
from  Darien  to  Brunswick,  perhaps  twenty  miles.  On  either  route  a 
certain  amount  of  canal  would  have  to  l>e  built,  the  cost  of  which,  in 
the  absence  of  a  detailed  survey,  it  is  not  possible  to  give  accurately, 
bot  which  may  be  assumed  at  $50,000  per  mile. 

This  completes  the  detailed  description  of  the  features  of  this  scheme. 
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KECAPITULATION. 

Kilimalcd  cost  of  opaiing  a  tine  of  icafer-Ainimunieiilion  /rom  Cairo,  Illinois,  on  Mc  Jfimu- 
Jitf>pi  Aitwr,  to  ifi'uniificik,  Gmrgia,  on  lAe  ^llanJic  toatt,  by  lAeuay  i)/*!)^  (JAio,  Tatnaaa, 
Cooaa,  Ktoaah,  Ocmulgee,  and  AltamahaBitcrt  and  oanntctntg  ca*al»,  miUiblB  for  tiitfai- 
nage  aj  bargta  corryino  170  long  of  freight,  ditring  tlm  tauoa  of  Icweil  water  on  tho*t  riiwji, 


and  300  tent  during  the  ordinary  atagtt  of  the  i 


Ohio  dlvuion M     f4j,0m 

TenneMMdiiialou !tjj    ' MO,«W 

MuBclo  Shoiils  division '              38  3. 678^  000 

A  lilmm*  division i              TO     '  TSiOM 

Sftud  MonnUin  diTirtDn ' SO)  n,:,v>,tm 

CoDUdlTlalon 1S3|    100, €00 

D sm  30,  «3i6M 


I  1  oiai  lenyiD,  IIUII14I i.-joa 

The  argumeuts  and  reasons  wLieh  may  be  advaDced  in  favor  of  oi>cn- 
iDg  this  route  need  scarcely  be  more  than  alluded  to  here,  for  they  have 
a  common  application  to  all  the  routes  which  have  been  or  can  be  sag- 
gested  for  connecting  our  fjreat  grain-prodncinff  regions  with  our  sesi- 
t)orts,  have  formed  a  certain  and  unfailing  subject  of  discussion  at  all 
the  commercial  conventions  which  have  been  held  in  this  country  for 
years,  and  have  Attracted  the  attention  of  nearly  every  board  of  trade 
and  chamber  of  commerce  of  any  consequence  in  the  land. 

This  is  quite  sufficient  to  show  that  it  is  a  real  necessity  which  under- 
lies this  movement;  a  necessity  bom  of  the  fact  that  the  enormous  in- 
crease of  population  in  the  valleys  of  the  Mississippi  and  its  tributaries 
has  caused  the  production  of  grain  to  far  outstrip  the  means  of  its 
transport.  The  old  routes  by  water  and  rail  are  crowded  to  their  fullest 
capacity,  and  either  new  routes  must  be  found  or  the  results  of  Uie 
tiarmer's  labor  must  remain  uselessly  on  his  hands. 

Beyond  certain  distances  the  cost  of  transportation  to  n  market  eat.-* 
up  the  producer's  profits  and  makes  it  useless  for  him  to  ship  his  crops. 
This  occurs  much  more  quickly  by  rail  than  by  water,  the  costof  trane- 
portation  by  rail  being  from  five  to  six  times  as  much  as  by  river,  and 
about  three  times  as  much  as  by  canal.  In  looking  for  new  outlets  for 
the  grain-crops,  then,  water-routes  are  to  be  preferred. 

The  only  water-outlets  which  the  Mississippi  Valley  now  hiis  ai-e  the 
river  itself  and  the  canals,  which  connect  it  with  the  great  lakes.  The 
geographical  positions  of  the  Ohio  arid  Tennessee  Rivers,  in  relation  to 
the  rivers  which  flow  into  the  Atlantic,  will  afford,  however,  at  a  com- 
paratively moderate  expenditure,  two  other  outlets  more  direct  than 
those  by  the  Mississippi  and  the  lakes,  and  possessing  other  advantages 
not  enjoyed  by  either  of  these. 

It  is  with  the  latter  only  that  this  report  is  concerned,  and  it  may  be 
said  for  it  that  while  it  enjoys  every  advantage  itoBsessed  by  the  others, 
it  is  superior  to  them  all  in  this,  that  it  will  never  be  obstructed  by  ice ; 
will  never  be  rendered  impassable  by  drought ;  does  not  descend  suffi- 
ciently low  into  the  heated  region  to  have  itscargoes  injured  by  heat  or 
moisture ;  will  require  no  rehandling  of  cargo  between  the  points  of 
shipment  and  discbarge,  and  will  cost  but  little  more  than  the  ISrm 
Canal  enlarged,  while  its  capacity  will  be  greater,  and  no  doubt  it  will, 
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like  ite  Erie  Uunal,  |)ay  for  origiual  outlay,  inteiCMt,  t-speiisua  of  n-iiiiir, 
jind  servioc,  witli  a  large  balance  to  its  credit,  in  tlie  course  of  thirty 
years. 

TakiDj;  Saint  Louis  (which  has  become  and  is  litvely  to  remain  the 
coDter  of  trade  of  the  Mississipiii  Valley)  as  a  staitiu};  point,  the  dis- 
t.tDce  by  this  route  to  an  Atlantic  shipping-port,  Brunswick,  G<-orgia, 
i^i  fifteen  hundred  and  eight  miles  by  careful  measurement,  three  hun- 
dred and  sixty-tive  miles  of  which  consist  of  canal  and  slackwater  navi- 
piUon,  and  the  remaining  eleven  hundred  and  forty-three  miles  of 
river  navigation. 

From  Saint  Louis  to  Xew  York,  by  way  of  the  Illinois  and  Michigan 
and  Erie  Canals,  is  nineteen  hnudred  and  sisty  miles ;  and  by  way  of  the 
rort.smoath,-Ohio,  and  Erie  Canals,  it  is  eighteen  hundred  and  thirteen 
miks.  These  two  distances  are  taken  from  the  ''Iteportof  theoommittee 
I'f  the  National  Board  of  Trade  on  a  continnons  water-line  of  transport- 
atinu  through  Virginia;"  printed  at  Richmond,  Virginia,  in  186!). 

The  difference  of  distance  in  favor  of  the  Brunswick  route  to  a  port 
is  tliree  hnndred  and  live  miles,  about  one-sixth  of  the  whole  distance 
to  Sew  Y'ork,  and  as  the  saving  in  distance  is  entirely  by  river,  over 
A'faicb  the  actual  cost  of  transporting  freight  is  about  three  mills  per 
ion  [RT  mile,  the  saving  of  cost  from  this  canse  alone  e<]ua1s  !)1^  cents 
jKTtuii.  Three  transfers  of  cargo  are  saved,  which  amounts  to ^6 cents 
a  ton  more  j  and  as  the  Ohio  route  includes  nliont  three  hundred  miles 
!uore  of  aiual  than  the  Brnnswiek  route,  over  which  the  diffeiem-e  of 
cijst  of  transiMirtation  is  not  less  than  two  mills  per  ton  per  mile  =  Olt 
<'ent3,  the  total  saving  in  cost  by  the  Itrnnswiek  route,  is  81..SU  per 
Ion,  or  about  ijj  cents  per  bushel. 

Ihave  not  thought  it  necessary  to  enter  into  any  elaborate  compari- 
wiisufcost  by  Che  varions  routes,  partly  because  I  cannot  be  certain  of 
river  distances,  map  measurements  being  exceedingly  deceptive,  and 
iuvariably  falling  far  short  of  the  real  distances ;  as,  lor  instnuce,  in  the 
mute  under  discussion,  from'Saiut  Louis  to  Brunswick,  which  has  here- 
tiifore  been  i-eekoned  at  one  thousand  eighty-eight  miles,  instead  of  one 
iboQsand  five  hundred  and  eight  miles,  as  it  is,  and  upon  which  a  num- 
'HT  of  calculations,  of  course  deceptive  in  character,  had  been  based. 

-Votbing  has  been  said  of  the  probable  effect  which  the  opening  of  this 
nrate  could  have  upon  the  development  of  the  exceedingly  rich  milieral 
n'^on  through  which  it  passes ;  nor  of  its  stimulating  effect  upon  the 
tnergies  of  the  people  who  have  been  impoverished,  and,  to  some  extent, 
•li-'-lieurtenefl  by  the  trials  of  the  late  war;  nor  of  the  induencc  which 
'■"iinmeree,  the  great  peace-maker,  would  surely  exercise  iii  i-emoving 
irimi  the  minds  of  citizens  of  different  sections  of  our  common  country 
«"  brought  into  contact,  the  feelings  of  prejudice  which  too  often  pre- 
n-nt  them  from  seeing  how  much  there  is  in  each  other  that  deserves 
atltuiration  and  respect. 

TbeHtt  are  matters  that  pertain  rather  to  the  province  of  the  states- 
ni»ii,  than  to  that  of  the  engineer,  and  to  the  statesman  1  leave  their 
•liwusHioii. 

1  had  hoped  to  incoriiorate  in  this  report  the  statistics  gathered  by  the 
W  reo BUS  bearing  u[>on  the  subject  of  interiml  water  communications, 
i'lit  I  have  not  yet  received  them.    I  hope,  however,  to  get  them  in  time 
'"  iusert  them  in  my  annual  report  for  this  year. 
■    Vfrv  respectfully,  your  obedient  servant, 

WALTEIt  M<;FAULAyU, 

Major  of  Eaijliu-'-r'. 
i'ri);Hdier-<'ieuer.vl  A.  A.  Humphreys. 

Vhicfof  Engineers,  WtLihinijtiin,  D.  C  .v>OqIc 
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canal  to  connect  the  tennessee  and  coosa  rivee8. 

Chattanooga,  Tennessee, 

March  30, 1872. 

Major  :  I  hare  the  houor  to  submit  the  following  report  ra  the  sar- 
rey  of  a  canal  to  connect  the  Teusessee  and  Coosa  Birers,  fr^  la  a  point 
near  Guntersville,  Alabama,  od  the  Tennessee  Hirer,  to  a  oiat  near 
Gadsden,  Alabama,  on  theCoosa  Eiver.  -^^rv-^  ~ 

The  field-work  of  the  sorvey  was  began  on  the  24th  of  October,  16't\, 
and  was  continued  tkroagh  tbe  succeeding  months  to  Febmaiy  Vi, 
1872.  Two  routes  were  Burreyed :  tbe  first  beginning  at  the  month  of 
Short  Creek,  on  the  Tennessee  Birer,  two  and  a  half  miles  abore 
Gnntfrsrille,  Alabama,  following  uji  that  stream  on  a  gradual  ascent  of 
Sand  Mountain  until  near  the  summit;  thence  across  tbe  summit  of  tbe 
mountain  to  the  head  of  Fisher's  Creek,  following  Fisher's  Creek  as  it 
descends  the  southeast  side  of  tbe  mountain  through  Fisher's  Gap. 
When  near  the  foot  of  the  mountain  the  line  leaves  Fisher's  Creek  and 
passes  along  the  slope  of  the  moantain  side  Ut  Sand  Yalley,  and  throngh 
Sand  Talley  to  Line  Creek;  thence  down  Line  Creek  nearly  parallel  to 
the  East  Alabama  and  CiucinnatiBailroad  to M'ills  Greek;  thence aloDg 
tbe  bank  ofWilla  Creek  to  its  junction  with  the  Coosa  Birer,  two  and 
a  half  miles  below  Gadsden,  Alabama. 

The  summit^leTel  of  canal  at  the  top  of  Sand  Moantain  is  9.S  miles  in 
length  and  400  feet  above  low  water  in  Tennessee  Birer  near  Gnnters- 
ville,  Alabama,  and  464  feet  abore  low  water  in  the  Coosa  River  near 
Gadsden,  AJabama. 

The  estimate  for  this  line  includes  the  following  general  items,  viz  : 
three  miles  of  slackwater  on  Short  Greek,  thirty-three  miles  of  canal 
from  slackwater  on  Short  Greek  to  slackwater  on  Wills  Greek,  fourteen 
and  a  half  miles  of  slackwater  on  Wills  Creek,  and  fifteen  miles  of 
feeder  from  Town  Creek  to  summit-lerel  of  canal.  The  line  of  levels  on 
the  two  routes  surveyed  demonstrates  that  Town  Creek  is  144  feet 
higher  than  snmmit-level  of  canal  on  the  Short  Creek  route,  and  that  a 
feeder  can  be  brought  across  the  mountain  from  Town  Greek.  Accom- 
panying this  are  tabular  statements  showing  the  various  items,  prices, 
and  the  estimated  cost  of  each  mile,  and  the  total  cost. 

The  surrey  of  the  second  route  commenced  at  the  mouth  of  Town 
Creek,  on  the  Tennessee  Birer,  two  and  three-fourths  miles  abore 
(runtersrille,  Alabama,  passing  up  Town  Creek  in  an  easterly  direction 
oQ  a  gradual  ascent  for  thirty-one  miles;  thence  learing  Town  Creek  and 
passing  across  the  summit  of  the  mountain  in  a  southeasterly  direction, 
descending  tbe  southeast  side  of  the  mountain,  through  the  Lebanon 
Gap'  and  Sand  Valley  to  Wills  Creek ;  thence  passing  along  the  bank 
of  Wills  Creek  to  its  mouth  on  the  Coosa  Biver,  two  and  a  half  milef 
below  Gadsden,  Alabama.  The  summit-lerel  of  canal  by  this  line  will 
be  four  and  a  half  miles  long,  extending  fVom  Town  Creek  across  the 
monntiiiti  to  Lebanon  Gap,  and  will  pass  throngh  a  tunnel  6,300  feet 
long.  The  elevation  is  544  feet  above  low  water  in  Tennessee  Biver 
near  Guntersville,  Alabama,  and  608  feet  abore  low  water  in  Cooea 
River  near  Gadsden,  Alabama.  Tbe  deration  above  summit-level  of 
canal  via  Short  Creek  is  144  feet.  The  estimate  for  this  line  inclndes 
the  following  general  items,  viz:  Ten  miles  of  slackwater  on  Town 
Greek,  tliirty-four  and  a  half  miles  of  canal  from  slackwater  on  Towu 
Creek  to  slackwater  on  Wills  Creek,  including  6,300  linear  feet  of  tunnel. 
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and  Ibrtj-oue  and  tUree-fourths  miles  of  slackwater  on  Wills  Creek. 
Tbe  accompanying  tabular  istntement  fibows  the  varioos  items,  prices, 
cost  of  each  mile,  and  tbe  total  cost. 

The  estimates  are  based  upon  a  canal  56  feet  wide  at  bottom,  TO  feet 
wide  at  top-water,  5  feet  least  depth  of  water,  two  tow-palhs  S  feot  wide 
on  top,  2  feet  above  water-surface,  and  locks  120 feet  longbetween  gates, 
and  30  feet  wide.  The  estimate  for  slackwater  inclndes  locks  of  first- 
class  masonry,  and  dams  of  rubble-masonrf  laid  in  cement,  and  a  tow- 
path  bnilt  along  one  bank,  12  feet  wide  on  top.  The  item  of  clearing 
inclndeK  grubbing  and  the  removal  of  snags  and  drift-wood  from  tbe 
streams  uben  slackwater  is  used. 

The  accompanying  maps  show  the  topography  on  both  sides  of  tbe 
line  so  far  as  the  transit-man  could  observe  in  passing  along  the  line. 
Having  no  topographer,  the  transit-man  combined  that  with  his  other 
duties.  The  profiles  show  the  surface  of  the  ground  on  the  lines  sur- 
veyed, tbe  sc^Cace  of  water  in  streams,  the  depth  of  water,  and  the 
grades  of  canal  and  location  of  locks. 

The  tabular  statements  show  the  cost  of  the  work  on  that  portion  of 
tbe  line  crossing  Sand  Mountain  to  be  mttch  greater  in  proportion  than 
tbe  rest  of  tbe  line ;  this  ia  due  to  the  great  elevation  to  be  overcome  by 
lockage,  and  tbe  heavy  excavation  which  is  for  the  most  part  in  hard 
sandBtoue  rock.  The  excavation  in  the  valley  will  generally  be  in  clay 
(toil,  easily  worked.  Rock  for  masonry  in  locks  can  be  obtained  in 
abundance  all  along  the  line,  and  is  of  the  best  quality.  Clay  for  pud- 
dling is  abundant  in  the  valley ;  but  on  the  mountain  it  is  not  so  abund- 
ant ;  it  is  there  to  be  found  between  ledges  of  rocks  and  will  have  to  be 
mined.  Xot  far  from  our  line  there  is  a  manufactory  of  earthenware 
that  uses  this  mountain  clay,  aud  they  say  it  is  entirely  free  fi'om  lime, 
aud  I  think  for  puddling  it  is  superior  to  the  clay  in  the  valleys. 

Of  the  two  routes  I  think  tbe  first  one,  via  Short  Oreek,  is  the  best  for 
several  reasons.  First,  it  is  shorter,  being  fifty  and  one-half  miles, 
a^inst  eighty-six  and  one-fourth  by  tbe  other  route.  Second,  there 
irill  be  no  tunnel.  Third,  there  will  be  144  feet  less  elevation  to  be 
overcome  by  lockage.  Fonrtb,  tbe  cost  is  less.  It  can  be  fed  by  bring- 
ing a  conduit  across  the  mountain  from  Town  Creek,  a  distance  of  about 
fifteen  miles.  To  be  certain  of  having  fall  enough  for  the  conduit  I  have 
laid  tbe  grade  of  the  summit-level  very  low;  and  a  careful  location  may 
uiake  tbe  cut  lighter  and  lessen  tbe  cost  of  the  work  materially. 

The  supply  of  water  in  Town  Creek,  for  feeding  the  canal,  I  found  by 
estimation  to  be  about  36,000  cubic  feet  per  minute,  or  51,840,000  per 
day  during  tbe  months  of  December,  January,  Februarj',  March,  and 
April.  The  surface  area  of  thirty-three  miles  of  canal  is  12,196,800 
fM]aare  feet.  Assuming  the  waste  of  water  by  eva^ioration,  leakage  of 
chsDoel,  and  repairs  to  be  one-sixth  of  a  foot  per  day,  as  laid  down  by 
Professor  Rankin,  tbe  quantity  would  be  2,032,800  cubic  feet.  The 
waste  by  current  from  the  higher  toward  the  lower  reaches,  prodaced 
by  leakage  at  tbe  lock-gates,  will  be  about  30,000  cubic  feet  daily.  Then 
the  total  waste  of  water  daily  would  be  2,062,800  cubic  feet;  subtract- 
ing this  from  tbe  daily  supply,  51,840,000  cubic  feet,  tbe  remainder  will 
be  49,777,200  cnbic  feet,  available  for  lockage.  A  lockfnl  of  water  is 
4.1,200  cnbic  feet ;  allowing  three  lockfuls  or  129,600  cubic  feet  for  each 
boat  pacing  through,  we  have  ^vater  for  384  boats ;  but  as  the  capacity 
of  a  canal  is  limited  to  200  boats  daily,  we  have  surplus  water  of  552 
lockfuls. 

Daring  the  mouths  of  Kovember,  May,  and  June,  tbe  water-supply 
will  be  about  one-half  what  it  was  during  the  winter  and  early  spring 
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months,  and  after  making  the  proper  deductions  for  evaj>oration,  leak- 
age, &c.,  the  available  supply  will  be  552  lockfuls,  and  allowing  tiiree 
lockfnlls  to  each  boat,  we  have  a  capacity  for  184  boats. 

Daring  the  remaining  four  months  of  the  year,  July,  August,  Septem- 
ber, and  October,  the  supply  will  be  very  uncertain,  probably  not  more 
than  enough  to  supply  the  waste  by  evaporation,  filtration,  &k.  To 
render  the  supply  certain  during  this  season,  it  will  be  necessary  to 
construct  store  reservoirs  to  retain  tlio  excess  of  wat-er  during  winter  Ut 
be  used  as  needed  in  summer, 

A  dam  SO  feet  high  and  700  feet  long  across  Town  Creek,  near  Smith's 
mill,  would  form  a  reservoir  of  iOOjIKIOjOOO  cubic  feet  capattity.  Tbe 
cost  would  be  about  $184,064.  Two  other  reservoirs  conld  be  con- 
structed of  about  tbe  same  capacity  and  cost  in  the  basiu  of  Sweet- 
water Creek,  a  branch  of  Town  Creek;  and  in  the  basin  of  Cross  Creek, 
a  branch  of  Short  Creek.  These  three  would  cost  $552,1  u:i,  and 
would  have  a  capacity  of  1,215,000,000  cubic  feet.  The  dry  season 
would  last  aboat  one  hundred  and  twenty  days,  the  daily  supply  would, 
then  be  10,125,000  cubic  feet,  or  234  lockfuls;  allowing  three  lockfala  to 
each  boat,  the  water  8u])ply  would  be  snfticietit  for  7S  boats  daily,  or, 
assuming  the  capacity  of  the  canal  to  be  200  boats  daily,  not  quite  oue- 
half  tbe  capacity  of  the  canal. 

I  have  not  considered  it  a  part  of  my  duties  to  report  u[K)u  the  com- 
mercial advantages  of  this  project,  but  have  confined  myself  strictly  to 
the  estimates  of  tbe  cost  of  construction.  Xo  estimate  has  been  made 
for  land  damages,  as  the  line  runs  a  large  part  of  the  way  through 
public  lands^  or  through  lands  of  little  value,  except  in  Wills  Valley, 
where  tbe  right  of  way  will  probably  be  donated  by  land-owners. 

I  am  indebted  to  my  assistant,  Mr.  Martin  Palmer,  and  my  leveler, 
Mr.  W.  A.  Toms,  foretticient  services,  both  in  the  field  and  in  the  office. 
I  have  the  honor  to  be  your  most  obedient  servant, 

JA8.  C.  LONG, 
Cieil  Engineer  in  Charge  of  Surrey. 

Major  Walter  McFari-and, 

Corps  of  Engineers,  United  Stale*  Army. 
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(iEOlJGIA  CANAL  SURVEY. 

CnAlTANOOGA,  TENNESSEE, 

May  1, 1872. 

^iit:  1  liuve  tlic  honor  to  preseut  tlte  following  report  on  the  Georgia 
Canal  survey,  made  in  obedience  to  your  letter  of  appointment  and 
accompanying  instructions  of  the  2  Jth  of  October,  1871. 

In  accordance  therewith  I  repaired  at  once  to  Atlanta^  and  began  the 
organization  of  a  party.  In  the  mean  time  I  called  upon  the  State 
engineer  and  Buperintendent  of  public  works,  (Colonel  B.  W.  Frobel.) 
who  kindly  furnished  me  with  all  the  information  in  his  office  toacbing 
upon  the  subject,  and  gave  me  complete  maps,  statistics,  &c.,  which 
were  very  important  in  aiding  me  to  determine  upon  the  general  plan  of 
suncy,  as  well  as  the  probable  route  to  be  examined. 

November  '2  I  began  the  reconnaissance  at  Du  Luth,  a  Citation  on  tlic 
Atlanta  and  Kichmond  Air-Line  Bailroad,  twenty-five  miles  east  of 
Atlanta,  and  proceeded  across  the  country  to  the  Etowah  River.  Estab- 
lishing the  initial  point  of  survey  on  the  Etowab,  at  the  mouth  of  a 
small  stream  called  Owl  Creek,  the  examination  was  conducted  uj)  the 
Etowah  Elver  to  the  mouth  of  Little  Itiver.  Thence  np  this  stream  to 
the  mouth  of  Merritt's  Creek,  (Rocky  Creek,)  to  the  summit  of  main 
ridge  dividing  the  waters  of  the  Etowab  from  those  of  the  Chattaboo- 
chee.  From  this  ridge  it  appeared  quite  apparent  that  no  definite  idea 
as  to  a  feasible  line  could  be  arrived  at.  except  by  a  tedious  instrumental 
examination,  as  a  broad,  broken  plateau  presented  itself  for  a  distance 
of  some  thirty  miles,  passing  across  it  diagonally,  as  it  seemed  necessary 
to  do  in  order  to  etfect  a  reasonable  crossing  at  the  Chattahoochee 
River,  which  lies  deeply  embedded  in  this  elevated  table-land.  Having 
decided  on  the  bne  A'om  the  Etowah  River  to  the  summit  of  the  dividing 
ridge  above  stated,  the  engineer  party  was  moved  to  the  vicinity  of  the 
mouth  of  Little  River,  and  the  instrumental  examination  began  at  the 
mouth  of  Owl  Creek,  in  Cherokee  Couuty,  on  the  10th  day  of  November. 
1S71.  From  this  point  the  adopted  line  passes  wp  the  immediate  valley 
of  the  Etowab  to  the  mouth  of  Little  River;  thence  up  Little  Elver  to 
the  mouth  of  Merritt's  Creek;  thence  up  Merritt's  Creek  to  station  051 
of  the  survey,  the  point  at  which  the  summit  level  of  the  canal-catting 
crossing  the  plateau  begins.  Tliis  portion  of  the  line  is  designated  as 
the  Little  River  section. 

The  distance  from  Owl  Creek  to  the  mouth  of  Little  River  is  4.11 
miles,  and  from  mouth  of  Ijttle  River  to  summit-level  is  16.91  miles, 
making  the  total  distance  of  this  section  31.03  miles.  The  canal-levei 
at  mouth  of  Owl  Creek  above  tide  is  708  feet,  and  at  summit-level  1,<W3 
feet,  leaving  a  difference  of  210  feet  to  be  overcome  by  locks. 

The  rivers  on  this  section  are  qnitc  tortuous,  the  valleys  narrow, 
and  frequently  closely  bounded  by  steep  i-ocky  cliffs,  with  frequent  long 
stretches,  however,  of  favorable  bottom,  low  table-land,  and  gentle  side- 
hill  sloiies.  The  soil  is  a  red-clay  base,  with  sand  and  gravel  on  top, 
and  generally  favorable  for  the  retention  of  water.  Stone  of  the  granite 
formation  will  be  found  in  sufilcicnt  quantities  for  the  demands  of  con- 
struction, and  it  appears  to  be  of  good  quality.  The  supply  of  watfr 
for  10.91  mile.1  of  this  section  will  be  afforded  by  Little  River  and  it;* 
tributaries,  wbieh  will  be  sufBcient.  except  in  summer  droughts,  when 
the  snpi>ly  for  tbe  summit-level  must  make  up  any  deficit,  or  reservoirs 
may  be  cheaply  constructed  at  a  number  of  points,  and  tbe  waters 
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t^thcrcil  iiiid  iield  iu  reserve  ill  »ia])le  «iuaiitities  to  meet  tbo  necessities 
of  Bucfa  a  coDtiD{;cncy. 

The  Etowah,  liavin^  its  sources  ill  the  Blue  Kidge,  from  seventy-five 
to  one  hundred  miles  nbovc  the  mouth  of  Little  Kircr,  and  draining  by 
its  many  tributaries  an  area  not  loss  than  one  thousand  square  miles, 
will  afford  at  all  seasons  au  abundant  supply  of  crater  for  the  canal  lyiofT 
conti^ons.  If  there  were  any  doubt  upou  tUis  point,  it  is  apparent, 
without  consuming  time  for  an  examination,  that  within  this  large  aifea 
must  be  many  favorable  points  for  the  construction  of  reservoirs  at  very 
ftmall  cost.  But  I  do  not  believe  the  necessity  for  this  is  likely  to  arise. 
This  fection,  tbeu,  of  21.03  miles,  is  estimated  to  cost  for  a  canal  TO  feet 
width  at  surface,  5G  feet  at  bottom,  and  5  feet  depth  of  wat«r,  with  tow- 
paths  on  each  side  S  feet  wide  at  top,  and  embankment  and  escavatiou 
slopes  of  IJ  feet  horizontal  to  1  foot  peri)eiidicnlar,  !fl,O5I,'HI0,  exclu- 
sive of  the  locks  only. 

CKATTAHOOCIIEi;  fiKC'lIOX,  S'.iMH  MILUS  LONti. 

>'est  ill  order  comes  the  Chattahoochee  section,  the  eanallevel  of 
which  is  1,008  feet  above  tide,  and  length  33.08  miles,  ending  at  station 
yo.2691  of  the  survey,  and  at  the  eastern  base  of  the  Peach-tree  Hidge. 
This  ridge  separates  the  Onlf  from  the  Atlantic  watei'S,  and  presents  a 
favorable  location  for  the  Atlanta  and  Bichmoud  Air-Line  Railway. 

The  Chattahoochee  section  presented  by  far  the  most  formidable  diffl- 
culties  to  the  survey,  as  no  line  could  bs  indicated  from  the  reconnais- 
tiance.  Hence  we  had  to  feel  our  way  across  this  nigged  plateau  with 
our  instruments,  and  the  result,  while  it  has  demonstrated  that  a  feasible 
line  exists,  proves  conclusively,  too,  that  it  must  be  obtained  at  heavy 
cost,  and  yet  probably  not  beyond  what  might  reasonably  be  expected 
from  au  inspection  of  the  topography  of  the  country.  This  section  from 
a  point  near  its  beginning  pierces  the  ridge  dividing  Etowah  and  Chat- 
tahoochee Bivers,  at  Mrs.  Alberson's,  in  Milton  County,  with  a  tunnel 
.",200  feet  long,  with  the  base  110  feet  below  the  crest  or  summit,  and 
heavy  approaches,  GO  feet  in  depth  at  the  portals.  The  line  thence 
emerges  npon  the  waters  of  the  Chattahoochee,  following  a  small  branch 
abont  one  and  a  third  miles  to  Fanguilla  Creek;  tlieuce  down  Fangoilla 
one  and  a  half  miles,  where  it  leaves  this  stream  and  crosses  the  ridge 
to  Smith's  Creek ;  tlieuce  down  Smith's  Creek  a  short  distance,  when  it 
leaves  it  and  makes  pretty  directly  for  the  crossing  of  Vickery's  Creek 
at  a  iH)int  oue-half  to  three-fourths  of  a  mile  abo^e  the  month  of  Long 
Indian  Creek.  The  caual-level  or  bottom  of  aqueduct  at  Vickery's  Creek 
is  .12  feet  above  surface  of  water.  Cutting  40  feet  at  the  gap  in  the 
ridge  at  Webb's,  wo  pass  to  the  geatic  slope  of  Long  Indian  Creek,  and 
Roiitinuing  up  it  passes  through  the  ridge  dividing  Long  Indian  from 
John's  Creek  at  a  low  gap  at  Esquire  Pates's.  Low,  apparently,  as  is 
this  gap,  the  depth  of  cutting  {at  summit)  is  6!)  feet.  Continuing,  it 
passes  along  the  spurs  of  a  deep  gorge  to  the  slope  of  John's  Creek, 
crossing  the  Du  Luth  and  Alpharetta  road  at  William  Martin's.  Ascer- 
taining here  that  our  elevation  is  100  feet  or  more  above  the  water  of 
John's  Creek,  and  the  valley  broad,  we  are  forced  to  continue  up  John's 
Creek,  crossing  the  unnierous  spurs  and  ravines,  until  we  eftect  an 
eligible  crossing  of  the  sanfe  at  Abbott's  mill,  i'J  feet  above  the  water. 

Tlie  line  continues  on  the  left  slope  of  the  high  grounds  on  the  right, 
and  crosses  a  spur  of  the  main  ridge,  and  the  Atlanta  and  Dah- 
lonega  road  one-half  mile  south  of  Mrs.  Taylor's,  and  crossing  a  small 
branch  passes  through  the  main  ridge,  dividing  the  waters  of  John  s 
</reek  and  the  Chattahoochee.    The  cutting  at  this  summit  is  .'>0  feet. 
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Having  passed  this  ridge  we  stand  apon  t)ie  immediate  slt^  of  the 
Cbattahoochee  some  two  miles  distant  from  the  stream,  and  at  an  eleva- 
tion of  not  leas  than  130  feet  aboveita  water.  The  valley  is  wide,  and 
no  high  natural  approaches  by  which  we  can  reiush  it.  Bat  one  alter- 
native remains.  We  must  and  do  ascend  the  rugged  Bloi>e,  cnitiiig 
through  the  heavy  spurs  and  filling  the  deep  gorges  and  small  streamii 
until  we  approach  the  river,  one-quarter  mile  above  Terry's  FeiTy.  In 
the  mean  time  we  have  crossed  Dick's  Creek,  near  ]tIoore's  mill,  70  feet 
above  the  water,  and  made  three  heavy  cattiugs.  The  first,  near  Kel- 
ley's,  is  59  feet  in  depth  at  summit  and  2,200  feet  long.  The  second,  at 
Harris's, is  CO  feet,  andl,500  feet  loDg.  The  third,  neiir  Mrs.  Jackson's,  is 
77  feet  at  summit  and  2,600  feet  long.  The  depth  of  these  cuttings,  as 
above  stated,  is  the  deepest  point  in  the  excavation,  and  gradually  di- 
minishes on  either  side  until  they  pass  into  the  embaukment. 

Having  approached  the  Chattahoochee,  one-quarter  mile  above  Terry's 
Ferry,  a  thorough  reconnaissance  has  determined  that  we  have  reached 
the  most  favorable  point  at  which  to  efieet  a  crossing.  The  heights  ou 
the  western  slope  are  particularly  favorable,  while  ou  theoppositebank 
the  hills  recede.  An  admirable  solid-rock  bottom  stretches  entirety 
across  the  stream,  affording  an  unyielding  and  imperishable  foundation 
for  the  masonry  of  the  heavy  aqueduct  to  be  constructed. 

We  cross  then  the  Chattahoochee  at  this  point,  and  find  our  canal- 
level  on  the  topmost  points  of  the  heights  iu  Gwinnett  County.  We 
have  passed  at  an  elevation  of  117J  feet  above  the  surface  of  water, 
and  the  total  length  of  aqueduct  and  embankment  approaches  is  1,900 
feet.  The  aqueduct,  to  be  constructed  of  the  best  granite,  has  three 
arches,  and  is  375  feet  long.  The  width  of  water  is  30  feet  at  the  bot- 
tom ot  chamber,  and  depth  5  feet.  The  quantities  and  estimate  of  cost 
are  as  follows : 

J-Jstimate  of  a)st  of  Chattahoochee  aqueduct. 

800,000  cubic  jard»enrtIi«ni1]Arikiiieat  in  the  nimronchca,  at  50  cents $1<)0.U0U  u' 

:i,:tOO  ciiliir.  yards  atoDe-masiinry  id  archeti,  at  £% .Sl,:£50  IN) 

l(i,t^G  cubic  yards  Htone-aiaaoiirv  in  piore,  spundrel^  chamber- wnll»,  &c., 

attW 352,690  IN' 

CulTerTdaDiH,  foiindatiouH,  and  ceiiteiing,  inchidin);  contingencies :2ri,000  Oil 

Total '>!0,940  OU 

Having  crossed  the  Chattahoochee,  the  line  jiasses  very  directly 
through  the  knobs  to  the  slope  of  Level  Creek,  and  up  to  a  crossing  of 
the  same  at  Hope  Brogdin's.  In  passing  the  ridge  between  Chattahoo- 
chee and  Level  Creek  a  cutting  is  nmde  52  feet  deep  at  the  crest  and 
1,400  feet  long.  The  elevation  of  canal  at  the  crossing  of  I^evel  t'reek  is 
46  feet  above  the  water.  It  not  being  i)0ssible  to  cross  the  high  lidge 
dividing  Level  Creek  from  the  waters  of  the  Snwanee,  we  are  forced  out 
of  the  natural  direction  and  have  to  bear  almost  due  south,  along  the 
eastern  slope  of  Level  Creek,  to  find  a  practicable  crossing  of  the  ridge 
above  alluded  to.  This  crossing  is  made  at  a  gap  about  one  and  one-lift  h 
miles  almost  due  north  from  Suwanee  depot,  on  the  Atlanta  and  Kicli- 
mond  Air-Line  Koad.  The  depth  of  this  excavation  is  73  feet  at  the 
summit,  and  3,000  feet  long.  Thence  the  lijie  continues  very  direct  In 
the  Atlanta  and  liichmond  Air-Line  Railway,  crossing  it  2(!  feet  beneath 
the  rails,  and  about  .'(,000  feet  northeast  of  Suwanee  station.  At  this 
point  we  have  just  gained  the  crest  of  the  s!oi»e  of  Suwanee  Creek, 
which  lies  directly  before  us,  deeply  burrowed  among  the  high,  i-ongh. 
and  rugged  rolling  lauds  on  either  side  of  it,    Aud,  too,  it-s  eh'Valion  i^i 
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110  feet  beneath  ocr canal  level,  the  valley  broad,  and  no  faigh  approacheB 
favoring  a  crossing.  Again  we  resort  to  the  only  hope  of  escape  &om 
this  dilemma,  that  of  passing  ap  the  westera  slope,  cutting  again  and 
again  the  spurs  and  filling  the  ravines  until  we  reach  a  crossing  which 
is  fonnd  about  one  mile  above  the  mouth  of  Ivy  Creek,  aud  »t  au  eleva- 
tion of  GG  feet  above  the  surface  of  the  water. 

From  the  crossing  of  Sawanee  the  line  turns  to  the  right,  aud  pass- 
ing down  ou  the  eastern  slope,  it  turns  the  end  of  the  ridge  dividing 
Suwanee  and  Ivy  Creeks,  and  continuing  up  the  northeru  sloi^e  of  the 
latter,  crosses  it  about  one  aud  a  half  miles  above  its  junction  with  the 
Suwanee,  and  GS  feet  above  the  water-level,  and  thence  continues  along 
the  northeru  slope  of  a  small  stream  which  heads  at  the  western  base  of 
Peach  Tree  Kidge,  at  Patrick  O'Hourke'a,  and  passes  through  this 
ridge  at  the  depression  familiarly  known  as  the  "  Big  Poplar."  This 
ridge  divides  the  Cbattaboocheo  &om  the  Ocmulgee  waters,  or  rather, 
it  is  the  ridge  dividing  the  waters  of  the  Gulf  of  Mexico  from  the  drain- 
age of  the  Atlantic  slope.  Catting  through  this  obstruction  with  a 
sumtnit -depth  of  68  feet  and  5,400  feet  long,  we  have  reached  the  east- 
ern limit  of  the  summit-level,  or  Chattahoochee  section,  and  find  ourselves 
on  the  waters  of  the  Ocmulgee.  This  small  stream  is  known  by  the  sig- 
nificiiut  !)pi>ellntion  of  "Ague  Creek,"  and  is  a  tributary  of  the  Yellow 
Uiver.  The  section  of  33.08  miles,  just  described,  is  the  suminit-level 
in  the  Georgia  Canal  project.  The  canal-level  or  water-base,  for  this 
entire  distance,  is  1,008  feet  above  tide-water.  The  configuration  of 
country  traversed  by  this  section  has  been  minutely  described.  It,  as 
well  as  the  Little  Biver  section,  lieis  wholly  within  the  gold-region  of 
North  Georgia,  and  their  extreme  terminal  limits  may  be  regarded  as 
deSuing  the  west  aud  east  boundary  of  this  golden  field.  The  stone 
formation  is  that  of  granite,  with  surface  indications  of  an  excess  of 
mk^  This  renders  the  stone  soft  and  friable,  and  doubtless  many  of 
the  excavations  will  have  a  large  percentage  of  such  material,  and  con- 
siderable even  harder.  There  are  many  indications  of  solid,  compact 
granite,  quite  sufficient,  doubtless,  to  meet  all  the  necessities  of  con- 
stractioo.  Then  there  are  occasional  outcrops  of  the  purest  white 
quartz.  The  soil  is  a  rod  and  yellow  clay,  more  or  less  interspersed 
with  small  gravel,  and  well  adapted  to  the  construction  of  an  artificial 
water-channel.  The  cuttings  along  the  line  of  the  Air-Line  ftailroad 
do  not  expose  a  large  amount  of  rock.  Indeed,  it  is  remarkable  how 
little  is  developed,  and  what  is,  is  of  the  soft,  friable  texture  above 
described.  But  in  order  that  an  underestimate  shall  not  be  presented, 
a  liberal  allowance  has  been  made  for  rock  in  the  cuttings,  aud  I  feel 
Bare  that  the  estimate  presented  will  amply  cover  the  cost.  . 

Having  developed  a  practical  canal-line  across  this  plateau,  suscep- 
tible of  being  substantially  constructed  for  a  given  nuihber  of  dollars, 
the  next  qnestion  of  importance  is,  can  it  be  abundantly  supplied  with 
water,  t<o  meet  all  the  demands  of  a  heavy  traffic,  such  as  may  reason- 
ably be  expected  to  paas  over  itT  Yes ;  the  Chattahoochee  alone  will 
furnish  the  supply,  but  it  will  have  to  be  tapped  at  a  point  about  forty 
miles  above  the  aqueduct,  and  the  water  brought  down  through  a 
"  feeder"  to  be  constructed.  Levels  were  taken  from  the  Air-Line  Itail- 
road  at  a  point  about  eight  miles  above  Gainesville,  and  transferred  to 
the  Chattahoochee  at  the  foot  of  "  Bates  Shoal."  The  elevation  of  the 
river  at  that  point  was  foond  to  be  1,010.66  feet  above  tide,  or  8.66  feet 
above  the  summit-level  of  the  canal.  From  the  foot  of  Bates  Uhoal  to 
moath  of  Und  Creek  is  6.6  miles,  and  the  probable  fall  not  less  than 
8  feet  per  mile.  The  mouth  of  Mud  Creek,  by  the  meandorings  of 
Us    . 
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the  river,  is  fortj  miles  from  tlie  aqueduct  at  Terry's  Ferry,  and  this  dis- 
tance would  be  the  approximate  length  of  the  main  feeder,  from  the 
mouth  of  Mud  Creek  to  the  snmmit-level.  By  this  estimate,  the  fall 
from  the  source  of  the  feeder  to  the  canal-lrasm  would  be  60  feet,  or  a 
fall  at  the  rate  of  1.5  feut  per  mile.  This  amount  of  fall  will  probably  be 
required  in  order  to  furnish  the  necessary  snpply  of  water,  A  cross- 
section  and  gauge  of  the  Chattahoochee  at  Warsaw  Ferry  gave  1,500 
cubic  feet  per  secoud  as  the  probable  quantity.  The  Chattahoochee  at 
the  mouth  of  Mud  Greek  has  a  capacity  of  probably  not  less  than  half 
this  amount,  or  750  cubic  feet  per  second.  It  will  require  54,885,600 
cabic  feet  to  fill  the  summit-level.  A  supply  of  300  cubic  feet  per  secoad 
would  fill  the  summit-level  of  33.08  miles  in  about  76  hours,  not  taking 
into  the  account  the  leakage,  absorption,  and  evaporation.  But  there 
is  a  large  tributary  of  the  Chattahoochee,  the  Chestatee  Biver,  the 
mouth  of  which  is  about  18.1  mites  above  the  aquednct  over  the  Chatta- 
hoochee. If  uecessary,  this  large  and  constant  mountain-stream  may 
be  carried  into  the  main  feeder.  Theu  we  may  use  for  the  same  purpose, 
at  small  expense,  Vickery's,  John's,  Dick's,  Snwanee,  and  Ivy  Creeks, 
all  considerable  little  streams.  The  area  drained  by  the  Chattahoochee, 
available  for  purposes  of  supply,  is  probably  not  less  than  seven  hundred 
and  fifty  square  miles.  It  a|>pears,  then,  not  only  that  there  is  a  supply 
of  water  for  the  summit-level,  but  that  there  Is  a  superabundance,  and 
it  may  be  made  constant  and  never-failing. 

Eeiimate  of  tunnel,  3,200  feet  long. 

173,866  cubic  yards  excavation,  at  16  per  cable  yard 91,043,196  W 

SK>,639  onbic  ynrdH  masonry,  at  $12  per  cubic  yard 39&,54tt  00 

Total 1, 398,744  00 

Add  the  estimate  fur  Chattalinucbee  aiiueducc 760,  MO  OD 

Add  40  miles  of  feeder,  at  $-25,000  per  mUe 1,000,000  00 

Add  32  iniles  of  main  iioe,  at  8125,000  per  mile 4,000,000  00 

Total  coat  of  Cliattahoochee  sect  ion 7,159,684  0) 

TELLOTV  RIVER  SECTION,    5S.62  MILES. 

This  portion  of  the  caual-line  extends  from  the  end  of  the  Chatta- 
hoochee section,  on  the  head-waters  of  Ague  Creek,  to  the  mouth  of 
the  South  Biver.  The  union  of  the  Yellow  and  South  Bivers  forms  the 
Ocmnlgee.  This  section  is  68.62  miles  long  and  lies  wholly  in  the  im- 
mediate valley  of  Yellow  Biver.  The  counties  through  which  it  passes 
are  Gwinnett,  [De  Kalb,  Bockdale,  aud  Newton.  The  towns  near  the 
line  are,  Lawreuceville,  two  miles ;  Stone  Monutaiu,  five  miles :  Conyers, 
two  and  a  half  miles,  and  Covington,  three  miles  distant.  This  river 
also  is  very  tortuous,  presenting  many  abrupt  turns,  with  high,  sharp 
spurs  jutting  in,  and  frcqnent  rock  cliffs,  particularly  for  fi^mtentu 
fifteen  miles  in  the  vicinity  of  Stone  Mountain.  The  causes  which 
seem  to  have  upheaved  this  rare  moantain  phenomenon  have  disturbed 
the  country  adjacent  for  some  distance  around ;  hence  the  rough  charac- 
ter of  the  Yellow  Eiver  jnst  described.  On  this  section  will  be  foand 
the  finest  quality  of  granite  in  inexhaustible  quantities.  The  principal 
tributaries  of  Yellow  Biver  are,  Sweetwater,  Bowland,  Pew'a  Moon- 
tain,  Little  Mountain,  Haynes,  Oun,  Hmricane,  Beaver  Dam,  Tnrkey, 
and  Dried  Indian  Creek.  lu  addition,  there  are  numerous  smaller 
streams,  bringing  to  the  main  channel  a  constant  supply  of  puremonntun 
water.    It  is  possible,  however,  that  the  first  twelve  miles  to  the  moutb 
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of  Sweetwater  Creek  will  have  to  be  Bupplied  in  part  from  the  aapply 
at  the  summit-level,  or,  if  fouod  preferable,  iudepeadeut  reservoirs  may 
be  constmcted  among  tlie  heads  of  the  Yellow  Biver  at  trifling  coat.  A 
mere  iaspection  of  the  hydrographio  system  delineated  on  the  maps  of 
the  county  sarveys  will  impress  any  one  with  the  belief  that  the  sapply 
of  water  is  ample.  If,  then,  the  question  of  a  supply  of  water  for  this 
first  twelve  miles  is  decided  in  the  affinniitive,  then  is  it  settled  from  the 
mouth  of  Sweetwater  to  Macon,  Hawkinsvilte,  or  at  which  -point  the 
terminas  of  the  artificial  water-line  may  be  determined,  for  the  volume 
is  evor  increasing  in  quantity,  irom  the  numerous,  and  many  of  them 
large,  natural  feeders.  The  fall  in  the  canal-levels  on  this  sectioo  is 
465  feet,  to  be  overcome  with  locks.  The  estimated  cost,  ezclnsive  of 
locks  and  feeders,  in  round  numbers,  is  $2,931,000. 

OCMULGBE  SECTION,  45.48  MILES. 

This  division  of  the  line  extends  from  the  mouth  of  South  Biver  to 
Macon,  and  lies  in  the  immediate  valley  of  the  Ocmulgee  Kiver,  passing 
through  Butts  and  Monroe  Counties,  and  a  part  of  Bibb.  The  principiU 
tribntariea  of  the  Ocmulgee  Biver,  above  Macon,  are  the  Tussahaw, 
Yellow-water,  and  Sands  Creeks,  Towaliga  Kiver,  Bum  and  Beaver  Dam 
Creeks  on  the  west  slope,  and  Alcovy  Biver  and  Falling  Creek  on  the  east. 
This  section  has  all  the  characteristics  of  the  Yellow  Biver  section, 
but  in  a  favorably  modified  form.  The  river  is  much  straighter,  the 
bends  less  abrupt,  and  the  rock-clifi's  not  near  so  numerous.  As  a  gen 
eral  mle,  the  slopes  are  gentle,  with  a  deep  red-clay  formation,  admir- 
ably adapted  to  the  purposes  desired.  The  rock-formation  is  of  the  best 
quality  of  granite,  and  convenient  quarries  are  to  be  found  suitable  for 
all  the  demands  of  the  work.  Indeed,  the  Ocmulgee  Valley,  generally, 
presents  a  very  favorable  location  for  the  canal.  The  length  is  45.48 
miles,  and  estimated  cost,  $3,274,000,  exclusive  of  locks  and  feeders. 
The  elevation  above  tide  of  the  surface  of  the  Ocmulgee,  at  Macon,  is 
273  feet.  Assuming  the  canal-level  at  303  feet,  if  its  terminus  is  taken 
farther  down  the  river,  and  we  have  240  feet  vertical  fall  in  the  canal- 
levels  from  the  month  of  South  Biver  to  Macon,  which  height  must  be 
overcome  by  locks.  The  area  drained  by  the  waters  of  the  Ocmulgee, 
above  Macon,  is  not  less  than  2,400  square  miles.  The  recorded  annual 
raio-fall  at  Macon  for  the  year  1871  equals  69.20  inches.  The  least  amount 
was  for  the  month  of  Jul; ,  1.64  inches,  and  the  greater  amount  fell  during 
the  month  of  September,  11.96  inches.  I  have  not  been  able  to  procure 
the  annnal  rainfall  in  Sorth  Georgia,  nor,  indeed,  at  Macon,  except  for 
the  year  1871,  and  for  the  first  quarter  of  1872,  which  equals  21.97 
inches. 


Little  Biver  section,  21.03  miles,  estimated  coat (1,051,000  00 

Little  River  section,  »10  feet  vertical  of  lockage,  at  |;!,&00  per  foot 595,000  00 

CbatUhoochee  section,  33.06  miles,  estimated  cost 7.159,684  00 

Yellow  River  section,  58  G-2  mites,  estimated  cost 8,931,000  00 

Yellow  Biver  section,  465  feet  vertical  of  lockage,  at  |3,500  per  toot  ...  1, 162, 500  00 

Ocnjnlgea  section,  44.48  miles,  estimated  cost 2,^4.000  00 

OcmnlKee  section,  240  feet  vertical  of  lockage,  at  |2,500 600,000  00 

Allowaace  for  additional  feeders  and  reservoirs 1,000,000  00 

Total  distance,  156.20  milee ;  total  estimated  cost 16,703,184  00 

This  estimate  is  based  upon  a  scale  of  liberal  prices,  and  the  quanti- 
ties and  classification  of  material,  from  estimates  in  detail,  of  full  aver- 
age portions  of  thedifferent  sections.     It  is  sustained  from  close  obser- 
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Tation  of  tbe  getieial  character  of  tbe  coantry  as  the  sorvey  professed, 
and  I  feel  sare,  in  presenting  it,  that  yon  have  been  famished  with  a 
sum  rather  in  excess  than  under  tbe  actual  cost.  It  mast  be  apparent 
to  every  one  at  all  familiar  with  snch  subjects  that  these  preliminary 
examinations  cannot  be  regarded  as  even  approximating  a  definitive 
location.  On  tbe  contrary,  the  sum  set  apart  to  this  work,  and  the  time 
given  in  which  to  perform  it,  admitted  of  the  tracing  of  one  continnons 
line  only.'  It  has  established  in  my  mind  one  indelible  fact,  however, 
that  tbe  Georgia  Canal  project  is  feasible,  and  that  on  the  line  as  devel- 
oped it  can  bo  substantially  constructed  for  the  above  amount,  or,  sav, 
in  round  unmbors,  $17,000,000. 

This  surrey  being  the  pioneer  operation  of  this  great  work,  a  broad 
field  to  explore  yet  lies  before  tbe  engineer  before  a  location  can  be 
entered  upon  and  the  work  of  construction  begun.  We  have  learned 
enough,  however,  of  tbe  topographical  and  hydrographic  features  of  the 
country  traversed  to  have  formed  a  pretty  clear  opinion  as  to  the  direc- 
tion in  which  to  look  lor  improvcment.s.  Standing  at  our  initial  poiiil 
and  looking  toward  the  terminal,  wo  must  confine  future  preliminary 
examinations  to  tbe  right,  for  it  is  in  this  direction  alone  that  we  can 
hope  to  shorten  tbe  distance,  whileontheleftthecounby  is  too  elevated 
to  efi'ect  anything  in  theway  of  material  improvement.  The  chief  obsta- 
cles to  a  divergence  to  the  right  will  be  found  in  crossing  tbe  ridgf 
dividing  tbe  Etowah  and  Chattahoochee  liivers,  and  tbe  crossing  of  the 
Chattahoochee.  But  assuming  that  no  material  departure  can  be  mndi- 
from  tbe  present  line,  then  there  remains  quite  a  large  labor  to  perform 
in  the  perfecting  of  it.  A  great  many  advantages  are  to  be  taken  of  the 
country,  in  the  location,  and  many  modifications  to  be  made,  and  gen- 
erally  for  tbe  better. 

This  closes  tbereport  on  the  Georgia  Canal  survey,  and  I  now  proceeil 
to  give  you  the  result  of  reconnaissance  of  the  Etowah  River,  made  in 
accordance  with  your  written  instructions,  dated  March  11,  187^. 

BEPOBT  ON  THE  BECONNA.ISSAITOE  OF  ISB  ETOWAH  KITEB. 

We  closed  tbe  survey  at  Macon  March  20, 1872,  disbanded  the  party, 
and  returned  at  once  to  Atlanta  to  close  accounts  and  forward  camp 
outfit  to  Chattanooga.  As  soon  as  this  work  was  completed  we  started 
to  our  beginning,  at  Owl  Creek,  on  tbe  Etowah,  and  began  the  recon- 
naissance on  the  morning  of  the  29tbof  March;  and  now  tbilows  a  copy 
of  the  field-record : 

The  river,  one-fourth  mile  below  the  mouth  of  Owl  Creek,  gettuig 
narrower,  is  averaging  from  40  to  50  yards  in  width,  and  is  apparently 
deep  enough  for  light-draught  boats,  say  from  4  to  8  and  10  feet,  and 
deeper. 

One  and  a  half  miles  below  tbe  mouth  of  Owl  Creek  there  is  a  shoal 
extending  across  the  river  and  40  yards  long.  Two  or  three  small  sho«l» 
more  in  the  first  four  miles.  Four  miles  below  Owl  Creek  the  river 
widens  to  a  width  of  from  100  to  120  yards,  getting  apparently  shal- 
lower, and  at  four  and  a  half  miles  a  slioal  100  yards  long  begins,,  which 
would  be  expensive  to  take  out.  A  lock  and  dam,  probably,  would  bf 
the  best.  This  sbonl  ends  below  Mr.  Thompson's  place,  where  the  river 
makes  a  sudden  bend  to  the  right.  Probable  fall  of  this  shoal,  14  feet. 
From  the  ferry  below  Thomas's,  water  apparently  from  6  to  10  feet  for 
half  a  mile;  thence,  shoals  for  four  to  fonr  and  a  half  mites,  to  a  point 
three-fourths  of  a  mile  below  Cooler's  ironworks.  From  here  the 
river  contracts  to  60  or  70  yards  wide,  with  depth  to  tbe  Western  and 
Atlantic  Boad  apparently  sufficient  for  navigation.    At  this  point  the 
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river  is  100  to  110  yards  wide  and  60  feet  beneatli  the  rails  or  grade  of 
the  railroad.  Cartersville  is  two  miles  from  the  river,  oa  our  right. 
MeChatchus^s  mill-dam,  some  250  yards  below  the  bridge,  is  6  feet  high, 
and  it  is  lightly  shoaly  for  150  yards  farther  dowD.  This  would  have 
to  be  overcome  by  another  lock  and  dam.  Four  hundred  and  fifty  yards 
below  the  mill  is  Puckett's  Ferry,  and  a  short  distance  below  it  another 
shoal  extending  across  the  river.  This  shoal  is  Bhort,  and  could  be  im- 
proved at  small  expense.  From  one-ft>arth  to  one-half  a  mile  below 
Packett's  Ferry  is  Kapoleon  Tomlin's  mill,  with  dam  S  feet  high.  This 
will  reqaire  auother  lock  and  dam.  From  this  four  or  five  miles  for- 
ward, the  average  width  of  river  is  from  100  to  110  yards,  and  depth 
from  6  to  10  feet,  except  at  from  eight  to  t«n  short  shoals  of  bowlder- 
formation,  which  could  be  removed  at  small  expense.  The  water  on 
Utese  shoals  vaiies  (at  the  ordinary  stage  of  water)  from  1 1«  3  feet  in 
depth.  We  pass  a  new  lattice-bridge  on  stone  piers,  which  would  have 
to  be  remodeled  t<i  meet  the  necessities  of  navigation.  At  Rowland's 
Ferry,  from  three  to  four  miles  from  Cartersville,  we  begin  the  exam- 
ioatioD  in  a  canoe,  having  been  on  foot  from  the  beginning  to  this  point. 
Half  a  mile  below  Bowlaud'a  Ferry  is  the  Howe-truss  bridge,  of  the 
Cartersville  and  Van  Wert  Kailroad,  which  also  wonld  require  modifl- 
oation. 

Bhelmon  Shoal,  one-fourth  of  a  mile  long,  and  river  80  to  100  yards 
wide,  bottom  mostly  gravel.  One  and  a  half  to  two  miles  below,  another 
shoal  about  100  yards  long,  with  some  shoaly  points  intermediate,  where 
in  extreme  low  water  th«  river  wonld  not  exceed  two  feet  in  depth. 

One  mile  farther,  another  shoal  one-fourth  of  a  milo  long,  and  one- 
half  to  three-fourths  of  a  mile  still  farther  on,  auother  shoal  100  yards 
long.  This  brings  ns  to  a  burned  bridge,  name  unknown.  Below  the 
bridge  deep  water  and  saud  bottom ;  another  shoal,  600  to  700  yards 
long ;  ano^er  mile  and  Again  a  shoal  100  to  150  yards  long ;  then  two 
more  and  similar  shoals,  and  we  reach  Dent's  Ferry. 

H^f  a  mile  below  the  ferry,  a  shoal  250  yards  long.  Two  to  three 
feet  of  loose  rock  and  gravel  taken  ont  will  sntBciently  deepen  the 
chaonel.  ISov  we  have  deep  water  from  8  to  11  and  12  feet.  Two  milea 
iarther  on,  through  a  bend  to  right,  and  we  arrive  at  Hardin's  Ferry, 
and  immediately  below,  a  shoal  350  yards  long,  which  con  be  overcome 
4nly  by  locks  and  dams.  The  valley,  getting  narrower  from  Dent's  Ferry, 
is  confined  more  closely  by  rocky  blnfl's.  Average  width  of  river  from 
120  to  140  yards.  One  mile  below  Hardin's  Ferry,  the  valley  opens  ont 
gently  on  the  left,  rocky  blu&  on  the  right.  One-fourth  to  one-half 
mile  farther,  a  shoal  half  a  mile  long,  and  solid  rouk  bottom.  Would 
reqaire  auother  dam  and  lock  here.  About  one  mile  farther  and 
another  shoal  100  to  150  yards  long,  with  width  of  river  100  to  120 
yards.  Shoaly  at  intervals  for  400  to  600  yards,  and  for  one-fourth  of  a 
mile  more  shallow  water  with  gravel  and  sand  bottom.  Valley  gradu- 
ally widening.  Now  more  shallow  water,  more  or  less  shoaly,  and  one 
distinct  rocky  shoal,  in  all  from  one-fourth  to  one-half  a  mile  long. 
Two  and  half  miles  farther,  or  about  one  and  one-fourth  miles  below 
Wooley's  Bridge,  some  shoaly  places,  extending,  with  intervals,  for  one- 
fourth  of  a  mile,  with  gravel  and  sand  bottom.  Width  of  river,  100 
yards.  Opposite  Captain  Murchison's  shoaly  for  three-fourths  of  a  mile. 
This  is  called  Bavenet's  Shoal.  To  make  it  navigable  a  lock  and  dam 
would  be  necessary.  Half  a  mile  below  this  shoal  is  Taylor's  Ferry,  and 
five  miles  below  the  ferry  is  Ayer's  ShodI,  one-fourth  of  a  mile  long. 
The  Kome  and  Cingston  Bailroad  occupies  the  right  bank  at  three  or 
four  miles  below  Taylor's  Ferry.    We  now  pass  Evan's  steam  saw-mill 
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and  also  his  ferry.  One-fourth  of  a  mile  below  ferry,  shallow  vrater, 
from  3  to  4  feet  now.  Half  a  mile  farther  another  shoal,  and  still  below, 
ehoaly  river  with  gravel  bottom.  Five  miles  farther.  Spring  Creek 
comes  in  on  the  left.  Half  a  mile  below  the  month  of  creek,  another 
heavy  but  short  shoal,  with  width  of  river  from  100  to  120  yards.  Then 
we  pass  several  shoaly  places  with  gravel  bottom,  and,  a  mile  or  ho 
farther,  another  short  shoal.  Half  a  mile  farther  Dyke's  Creek  enters 
on  the  right,  and  just  below  it  Che  river  is  shoaly  for  200  to  300  yards. 
!Notfar  from  the  last,  another  short  shoal,  and  aft«r  it  shallow  wafer 
with  gravel  bottom.  At  400  to  600  yards  below  the  shallow  water 
another  short  shoal.  A  few  more  slight  shoals,  and  at  from  one  to  one 
and  a  half  miles  farther  a  short  sboal  and  a  small  island.  From  this 
to  Rome,  from  two  to  two  and  a  half  miles,  good  water,  and  river  from 
100  to  120  yards  wide. 

Snch  are  the  field-notes  of  the  reconnaissance  of  the  Etowah  Itiver. 
Aside  from  the  numerous  shoals,  the  soundings  gave  only  about  from 
3  to  4  feet  in  depth  for  about  one-fourth  the  entire  length  of  the  river. 
I  assnme  that  the  water  was  -at  least  2  feet  higher  than  low  summer 
water.  It  would  be  exceedingly  difBcalt  to  make  anything  like  a  cor- 
rect estimate  from  the  data  obtained  for  an  improvement,  available  at 
alt  seasons,  for  the  passage  of  ligbt-draugbt  steamers.  This  cannot  be 
done  without  a  careful  survey;  certainly  not  without  a  careful  recon- 
naissance at  the  lowest  stage  of  water.  The  examination  did  not  im- 
press me  favorably  as  to  the  improvement  of  the  Etowah  adequate  to 
the  passage  of  small  steamers. 

Fearing  that  we  might  not  find  the  river  adapted  to  steam-naviga- 
tion, at  a  reasonable  cost,  we  kept  a  close  observation  on  the  valley  on 
either  side,  in  order  to  form  an  opinion  as  to  the  cost  and  feasibility  of 
extending  the  canal  to  Rome,  and  it  affords  me  pleasure  to  state  that  I 
regard  the  Etowah  Valley  most  favorable  tor  the  purpose,  and  while  I 
do  not  venture  to  decide  that  the  river-improvement  is  not  the  best, 
yet,  to  be  on  the  safe  side,  I  unhesitatingly  recommend  that  the  estimate 
presented  shall  be  for  the  continuation  of  the  canal  from  the  mouth  of 
Owl  Creek  to  Rome,  a  distance  of  fifty-three  miles  by  river. 

The  area  drained  by  the  Etowab,  from  Rome  to  the  month  of  Owl 
Greek,  is  not  less  than  one  thousand  square  miles.  The  character  of 
the  soil  generally  is  that  of  a  deep  red  and  brown  limestone  clay.  ThA 
rock-formation  from  Owl  Creek  to  Cartersville  is  granitic,  and  from 
Cartersville  to  Rome,  limestone,  both  existing  iu  sufficient  quantitiM 
for  all  the  demands  of  construction.  With  the  exception  of  four  miles 
of  rough  work  through  the  Allatoona  Hills  above  Cartersville,  tbere 
will  be  but  a  small  percentage  of  cliff-cutting  on  the  line.  Indeed,  I 
regard  this  as  the  moi^t  favorable  section  on  the  entire  line  included  in 
this  examination,  except  perhaps  the  Ocmulgee  section,  and  the  aver- 
age cost  per  mile  found  necessary  fur  the  others  will,  I  am  confident, 
cover  the  cost  of  this.  It  is  proper  testate  that  this  average  of  ^50,000 
per  mile  is  obtained  from  the  estimate  in  detail  of  a  fall  average  mile 
of  the  Yellow  River  section,  wbicli  is  the  heaviest  per  mile  of  all  the  sec- 
tions except  the  Chattahoochee,  and  is  to  be  found  in  detail  as  follo«»: 

Ustimate  of  one/ull  average  mile  of  the  Ycllotc  River  gecHon. 

4!>,  307  cabio  yards  narth  excavation,  at  3D  conta  per  cabio  yard 913.619  l( 

<>,  46!i  cubic  yards  loose  rock  ezcavation,  at  55  cents  per  cubic  yard 3,566  75 

7,411  cubic  yards  solid  rock  excavation,  at  (1.40  per  cubic  yard 10,^5  4t 

44,374  cubic  yards  borroned  embauknieut,  at  22J  cents  per  cubio  yard 9.961  ffi 

1, 185  cnbic  yards  box-calvert   maaonry,  including  paving,  at  $4.60  pre 

cubic  yard 5,0fflE* 
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SOO  cubic  yanlB  smull  nfineiluct  aud  orcb-culTert  miuoDiy,  at  $15  per  cabic 

y«nl $^,000  00 

Clearing  and  grnbbiDg  per  mile 400  00 

Lan  d-d  ani  ages. 250  00 

Road-bridgiog,  faTm-croeaiiigs,  and  contiDgeucies  per  mile 3,764  GO 

Totalcost  of  one  fall  average  mile 50,000  00 

Applyiog,  then,  this  Average  of  cost  to  the  Etowah  nection,  as  I  did  to 
the  other  sections,  except  the  Chattahoochee,  and  we  have  the  following 
estimate  from  Owl  Creek  to  Rome : 

Estimated  cost  of  the  Etoicak  section,  53  miles  long. 

53  miles  of  canal,  at  inO,DOO  per  mile. $8,650,000  00 

One  aqnuduct  over  the  Etowah 350,000  00 

293  feet  vertical  of  lockage,  at  ^,500  per  foot 73d,  500  00 

M     TDiles  total  disUnce;  toUl  coat 3,732,500  00 

15e.-2  miles  from  Owl  Creek  to  MacoD ;  total  cost 16,703,184  00 

211.2  miles  from  Rome  to  Macon  ;  total  ooat W,  435, 684  00 

This  closes  the  report  of  the  survey  aud  reeonnaissauce  for  the 
Georgia  Canal  project,  from  Rome  to  Macon,  malting  the  total  length  of 
canal  two  handred  and  eleven  and  one  fifth  miles,  and  the  cost  in  round 
natntKrs  twenty  and  a  half  million  dollars,  a  sum  not  large  when  we 
compare  it  with  other  works  of  like  national  importance.  I  might 
refer  to  it  as  one  of  the  grandest  internal  improvement  projects  of  the 
day,  connecting,  as  it  does,  the  Northwest  with  the  Sontheast,  and  offer- 
ing to  the  former  cheap,  constant,  and  safe  transportation  to  the  Atlan- 
tic for  her  immou^e  and  ever-increasing  agricultural  and  other  indus- 
trial products ;  and  to  the  latter,  the  cotton-belt  east  of  the  Mississippi, 
clieap  provisiona,  so  I'ery  desirable  to  the  successful  cultivation  of  her 
most  important  staple.  It  might  be  shown  how  it  would  benefit  justcad 
of  injure  the  railway  system  South,  by  using  it  as  lines  of  distribution 
for  the  immense  traftic  in  supplies,  while  it  would  not  interfere  with  the 
travel  and  lighter  and  more  valuable  freights. 

It  conid  be  demonstrated  how  tbe  West  would  be  greatly  benefited 
by  retnrn  cargoes  of  the  finest  pine  lumber,  found  in  great  abundance  in 
its  virgin  purity  in  passing  through  the  pine-belt  of  the  coast  as  well 
as  the  section  holding  these  magnificent  timber-lands. 

Tbe  development  of  the  mineral  and  manufacturing  interests  along 
the  line,  and  the  stimulus  given  to  agriculture  in  general,  might  be 
considered  aa  no  small  item  to  be  secured  by  the  constrnctiou  ef  this 
new  water-line.  Its  interior  and  central  position  might  point  to  its  great 
importance  to  the  General  Qovernmeut  in  case  of  invasion  from  foreign 
wars-  Its  bearing  upon  commercial  changes  and  new  political  and  social 
combinations,  and  many  other  kindred  topics,  might  enter  into  the  dis- 
cassion.  But  to  present  such  is  not  my  province,  aud  I  leave  the  pleas- 
ant duty  to  other  and  abler  bands.  To  me  was  assigned  the  duty  of 
developing  the  physical  obstacles  to  be  overcome,  and  at  what  probable 
cost;  and  the  above  is  the  result,  based  simply  npou  facts  as  they  have 
been  found  to  exist  from  as  thorough  an  examination  as  time  and  means 
would  permit* 

Very  respectfully,  your  obedient  servant, 

K.  C.  McCALLAj 

Civil  Engineer, 

Major  Walter  MoFahland, 

United  Stales  Eitgineer  Corps. 
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Chattanooga,  Tehkessee,  August  20, 1872. 

Major  :  lu  compliance  witli  yoar  instractions  I  have  the  honor  to 
submit  the  following  report  on  the  survey  of  that  portion  of  the  Coou 
Biver  lying  between  the  Selma,  Borne,  and  Datton  Bailroad  bridge,  near 
'Wilsonville,  Alabama,  and  Greensport,  Alabama,  serenty-fonr  miles 
above. 

The  survey  was  begun  May  27, 1872,  and  closed  August  1, 1672.  'The 
initial  point  was  in  the  center  of  the  railroad-track,  on  the  east  bank 
of  the  river,  12  feet  from  the  western  edge  of  the  east  abutment  of  the 
Selma,  Borne,  and  Dalton  Bailroad  bridge. 

The  bridge  above  mentioned  is  a  Howe  truss  of  four  spans ;  total 
length,  853  feet  in  clearj  reBting  upon  piers  and  abutments  of  limestone 
masonry.  The  bottom  of  lower  chord  is  133  feet  above  high-water 
mark.  If  the  river  is  made  navigable  for  steamboats,  a  "draw" 
should  be  put  in  this  bridge.  The  river  here  is  850  fe«t  wide,  and  about 
10  feet  deep.  The  banks  are  5  feet  Above  high  water,  and  the  country 
on  both  sides  is  level  and  under  cultivation.  For  7.2  miles  above  this 
we  find  good  water  until  we  reach  the  bar  at  Lower  Tallasseebatcbie 
Greek.  This  is  caused  by  a  reef  of  rocks  that  extend  diagonally  across 
the  river,  300  feet  above  the  mouth  of  the  creek,  which  empties  into  the 
river  from  the  east.  The  best  water  ia  along  the  east  shore,  where  the 
reef  is  broken  np  into  isolated  rocks  and  smaller  reefs.  To  open  a 
channel  100  feet  wide  and  4J  feet  deep  at  low  water  will  require  the 
removal  of  1,850  cubic  yards  of  solid  rock,  the  estimate  for  vhii^  Is 
foand  herewith. 

One  mile  above  Lower  Tallaseehatcbie  Creek  Talladega  Greok  comes 
in  firom  the  east  immediately  above  Kymulga  Ferry.  The  river  here  is 
800  feet  wide,  and  the  banks  are  10  feet  above  high- water-mark. 

Four  and  a  half  miles  above  Kymalga  Ferry  is  Lower  Clear  Oredi 
Bar,  It  is  a  gravel-bar  700  feet  long,  and  is  one-quarter  of  a  mile  Above 
Lower  Clear  Creek,  which  comes  in  from  the  east.  The  fall  ia  1.6  feet 
in  a  half  mile,  and  it  will  only  be  necessary  to  excavate  a  channel 
through  the  bar  to  give  good  navigation.  This  will  require  the  removal 
of  8,347  cnbic  yards  of  loose  rock  and  gravel,  the  estimate  for  wbtch 
accompanies  tbia  report. 

The  next  obstruction  to  navigation  is  Hall'a  Island  Shoal,  1.6  miles 
above  Clear  Creek  9hoal  and  11.1  miles  above  Coosa  bridge.  This  is  a 
loose  rock  and  gravel  bar  extending  across,  at  right  angles  to  the  river, 
from  the  east  bank  to  the  head  of  Hall's  Island,  and  then  diagonally 
across  to  the  west  bank.  Hall's  Island  is  3,000  feet  long  and  400  feet 
wide.  Passage-way  between  the  island  and  east  bank  is  300  feet  wide, 
and  west  bank  400  feet  wide;  width  of  river  at  head  of  island  is  700 
feet.  The  fall  ia  1.9  feet  in  one-half  mile.  The  improvement  needed 
here  is  a  channel  excavated  through  the  bar,  between  the  island  and 
the  west  bank,  which  will  require  the  removal  of  13,676  cabio  yards  of 
loose  rock  and  gravel,  the  estimates  for  which  are  herewith  annexed. 

Two  and  a  quarter  miles  above  Hall's  Island  brings  us  to  Glover's 
Ferry,  The  river  here  is  650  feet  wide  and  very  deep.  One-half  mile 
above  Glover's  Ferry  is  the  foot  of  Batcliffe's  Island,  which  is  three- 
quarters  of  a  mile  long.  At  the  head  of  this  island  a  loose  rock  and 
gravel  bar  extends  diagonally  across  the  river.     It  will  be  necessary  to 
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excavate  a  channel  tbrongh  this  bar  on  west  siile  of  island,  removing 
8,888  cubic  yards  of  loose  rock  and  gravel, 

The  next  obstrnction  is  Bell's  Island  Shoal.  Bell's  Island  is  2,500  feet 
long,  300  feet  wide  at  its  widest  part,  and  lies  nearest  the  west  baak, 
the  channel  on  west  side  being  only  150  feet  wide.  The  channel  on  east 
side  is  SOO  feet  at  head  of  island  and  500  feet  wide  at  the  foot.  From 
the  foot  to  300  feet  above  the  head  of  this  island  a  gravel-bar  extends 
enttrely  across  the  river,  on  which  there  is  a  fall  of  3  feet;  and  at  the 
KhalloweHt  part  the  water  is  only  18  inches  deep  at  the  lowest  stage. 
It  will  he  necessary  to  excavate  a  channel  at  several  points  on  the  shoal, 
which  will  require  the  removal  of  5,484  cubic  yarda  of  gravel,  and  in 
addition  to  that  a  dam,  600  feet  long  and  8  feet  high,  should  be  extended 
from  west  bank  one  quarter  of  a  mile  below  the  foot  of  island,  to  deepen 
the  water  over  the  shoal  and  check  the  velocity  of  current. 

The  next  obstruction  is  Tamer's  Mill  Shoal,  the  foot  of  which  is  one- 
quarter  of  a  mile  above  the  month  of  Upper  Clear  Creek,  which  comes 
in  from  the  east.  These  shoals  are  2,000  feet  long,  and  the  fall  is  i  feet. 
The  width  of  river  at  foot  of  shoal  is  800  feet,  but  widens  out  1,000 
feet  above,  to  1,400  feet,  and  at  head  of  shoal  it  narrows  to  800  feet 
again. 

Nearest  the  east  bank  there  is  An  island  2,000  feet  long  and  400  feet 
wide.  The  channel  east  of  it  is  200  feet  wide,  and  west  of  it  the  channel 
is  900  feet  wide.  The  improvement  recommended  here  is  to  widen  and 
deepen  the  channel  at  head  of  shoal,  and  remove  detached  rocks  from 
the  channel- way ;  also  to  build  a  dam  at  foot  of  shoal  and  a  lock  of 
5  feet  lift.    The  estimate  for  the  same  is  herewith  annexed. 

We  then  have  two  miles  of  good  water,  which  brings  us  to  Drake's 
Mill  Shoal.  Drake's  Mill  is  situated  on  the  west  bank^  midway  of  the 
shoal,  and  is  supplied  with  water  by  wing-dam  exteudiag  along  a  reef 
diagonally  ap  the  river.  A  reef  of  rocks  extend  across  the  river  oppo- 
aite  and  at  right  angles  to  the  mill,  on  which  flsh-trap  dams  of  loose 
rock  are  built.  A  boat-chute  for  flat-boats  has  been  blasted  ont  throngh 
this  reef,  bnt  it  will  have  to  be  widened  and  deepened.  The  shoal  bis- 
low  this  reef  is  obstructed  by  nnmerons  loose  and  detached  rocks  and 
smaller  reefs.    The  best  water  is  near  the  middle  of  the  stream. 

The  improvement  necessary  here  is  a  channel  cut  through  the  reef  at 
head  of  shoal,  and  the  removal  of  the  loose  rocks  that  might  obstmct 
the  channel- way,  and  a  dam  at  foot  of  shoal  high  enough  to  make  slack- 
water  over  the  whole  length  of  the  shoal,  with  a  lock  of  ?  feet  lift. 
The  total  length  of  shoal  is  one  mile,  and  fall  7  feet. 

Tbe  next  obstruction  is  Claunche's  Shoal,  which  is  three-quarters  of 
a  mile  above  Drake's  Mill  Shoal,  and  a  half  mile  above  Olannche^s 
Ferry.  This  is  a  shoal  300  feet  long,  and  is  cansed  by  a  reef  of  rocks 
extending  across  at  right  angles  to  the  river.  The  fall  is  12  feet.  It 
will  be  necessary  to  excavate  a  channel  through  this  reef  100  feet  wide, 
and  deep  enough  to  give  4^  feet  of  water  at  the  lowest  stage,  which  will 
require  the  excavation  of  1,460  cubic  yards  of  solid  rock,  the  estimate 
for  which  accompanies  this  report 

Two  and  a  quarter  miles  above  Claunche's  Shoal,  a  rock -reef  extends 
across  at  right  angles  to  the  river.  The  only  improvement  necessary 
here  is  to  cut  a  chaunel  through  the  reef;  this  will  require  the  removal 
of  3,587  cubicyards  of  rock.  Perkins's  Island  Shoal,  —  miles  above  Coosa 
bridge,  is  thenext  obstruction.  Perkins's  Island  is  2,500  feet  long  and  350 
feet  wi<le  at  its  widest  part.  The  channels  on  both  sides  of  the  island 
are  350  feet  wide.  At  the  head  of  the  island  a  loose  rock  and  gravel  bar 
extends  across  the  river.    The  fall  is  only  six-tenths  of  a  foot,  and  the 


538         REPOHT  OF  THE  CHIEF  OP  ENGINEEB8. 

only  improvement  necessary  is  to  open  a  channe)  tbrongh  the  bar. 
AmoQDt  of  work  required  is  2,578  cubic  yards  of  loose  rock  and  gravel 
ezcavatioD. 

Colliiis'fl  Perry  is  two  miles  above  Perkins's  Island.  River  aboat  800 
feet  wide  all  tlie  way,  aud  water  deep.  Three-quarters  of  a  mile  above 
Ceiling's  Ferry,  there  is  another  rock-reef  extending  across  the  river; 
2,222  cubic  yards  of  rock  excavation  will  be  necessary  to  oi>en  a  channel. 

Two  miles  farther  up  the  river  is  tbe  foot  of  Chockoloco  Shoals,  and 
a  half  mile  farther  Ohocholoco  Creek  comes  in  from  the  east.  Castle- 
berry'a  Island,  one  mile  and  one-1'onrtb  long,  and  1,000  feet  wide,  lies 
opposite  mouth  of  creek.  The  passage-way  between  island  and  east 
bank  is  150  feet  wide,  aud  between  island  and  west  bank  it  is  1,200  feet 
The  shoals  begin  at  head  of  Castleberry'a  Island  and  head  of  Sbe^ 
Island,  which  is  immediately  below.  The  fall  is  5  feet,  and  water  very 
shallow  over  the  whole  length  of  shoal;  some  places  not  more  than  18 
inches  deep.  Besides  excavating  a  channel  at  head  of  shoal,  it  will  be 
necessary  to  build  a  dam,  a  quarter  of  a  mile  below  Sheep  Island, 
1,000  feet  long,  and  a  lock  of  7  feet  lift. 

One  mile  above  the  head  of  Castleberry's  Island  we  find  another  rock- 
reef  and  shoal  of  gravel  and  loose  rock,  that  will  require  2,187  cubic 
yards  of  rock  excavation  and  2,187  cubic  yards  of  gravel  excavation  to 
open  a  channel. 

One  and  three-quarters  of  a  mile  above  Ohocholoco  Shoal  is  Truss's 
Ferry,  where  the  river  is  10  to  15  feet  deep,  and  800  feet  wide.  Tbe 
distance  to  our  initial  point  at  Coosa  bridge  is  thirty-nine  and  eight- 
tenths  miles. 

Immediately  above  Uie  ferry  is  the  foot  of  liobertsou's  Islaud,  which 
is  2,000  feet  long  and  400  feet  wide.  The  passage-way  on  east  side  is 
250  feet  wide,  and  on  west  side  it  is  600  feet  wide.  The  best  water  is 
on  the  west  side.  At  the  head  of  this  island  is  Robertson's  Shoal,  which 
is  a  reef  of  rock  extending  across  the  river  above  the  head  of  tbe  island. 
The  river  here  is  1,200  feet  wide.  The  improvement  needed  is  a  chiinnel 
to  be  opened  through  the  reef  between  island  and  west  bank.  One  half 
the  excavation  will  be  solid  rock,  the  other  half  gravel. 

For  seven  and  three-fourths  miles  above  Bobertson's  Shoal  we  find 
good  water,  with  the  exception  of  a  few  places,  where  some  isolated 
rocka  will  have  to  be  removed.  The  cost  will  not  exceed  ^2,500.  Tbe 
next  obstruction  is  a  reef  one-fourth  of  a  mile  below  the  foot  of  Brokeo 
Arrow  Shoal.  Improvement  necessary  is  a  channel  excavated  throogb 
the  reef,  which  will  require  the  removal  of  943  cubic  yards  of  solid  ro^ 

Broken  Arrow  Sboal  is  one-fourth  of  a  mile  above  the  last-named 
obstruction.    Fall,  7,1  feet ;  length,  one  and  three-fourths  miles. 

Schonse's  Island,  one  and  three-fourths  miles  long,  lies  near  the  east 
shore,  and  Joues's  Island,  one-half  mile  long,  lies  in  the  middle  of  the 
stream,  immediately  above.  A  smaller  islaud,  1,200  feet  long,  lies  be- 
tween Jones's  Island  and  west  bank,  and,  immediately  opposite,  Broken 
Arrow  Creek  comes  in  from  the  west.  The  best  water  is  immediately 
along  the  west  bank  of  Jones's  and  Schonse's  Islands.  It  will  be  neces- 
sary to  excavate  a  channel  through  the  upper  part  of  the  shoal  and 
build  a  dam  800  feet  long,  with  a  lock  of  7  feet  lift,  one-foarth  of  a  mile 
below  the  foot  of  Bchonse's  Island.  Estimate  of  cost  accompanies  this 
report. 

For  one  and  one-half  miles  above  Broken  Arrow  Shoal  we  find  good 
water  until  we  reach  Box  Sboal,  which  is  a  rock-reef  extending  across  at 
right  angles  to  the  river,  with  gravel  above  and  below  the  reef.  The  fidl 
is  3)  feet.    The  proposed  improvement  is  to  remove  some  of  the  rock 
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and  gravel  horn  the  cbaooel  and  bnild  a  datn  900  feet  long  helow  the 
BlioaT,  with  a  lock  of  5  feet  lift 

For  15.6  miles  above  Box  Shoals  we  find  good  water,  with  the  ezcep- 
tioD  of  a  fow  points,  where  some  loose  rocks  will  have  to  be  taken  ont^ 
the  probable  cost  of  which  will  be  $3,000. 

Miller's  Beef  is  67.4  miles  above  onr  initial  point  at  Coosa  bridge. 
The  only  improvemeut  needed  here  is  a  channel  opened  throagh  the 
reef,  100  feet  wide  and  4^  feet  deep  at  low  water.  Two  thousand  four 
handred  cubic  yards  of  rock  excavation  will  cover  it.  Three-fourths  of  a 
mile  above  Miller's  Beef  ia  a  gravel  bar  that  requires  a  channel  to  be 
excavated  through  it.  One  thousand  two  hundred  and  seventy-six  cabic 
yards  of  gravel  will  have  to  be  taken  out. 

Midway  between  Miller's  Beef  and  the  shoat  above,  Upper  Tallassee- 
batchie  Creek  empties  in  from  the  east,  jnRt  above  Miller's  Ferry.  One 
and  one-qnarter  miles  above  Miller's  Perry  we  flud  a  reef  of  rocks  that 
will  require  the  excavation  of  2,000  cubic  yards  of  rock. 

Immediately  above  the  reef  ia  the  foot  of  Wood's  Island,  one  mile 
long  and  a  quarter  of  a  mile  wide.  The  channel  east  of  the  island  is 
800  feet  wide,  and  west  of  it  the  channel  is  only  200  feet  wide.  For  a  half 
mile  ap  the  east  channel  we  have  good  water  until  we  reach  the  foot  of 
Ten  Island  Shoal.  This  shoal  is  1^600  feet  long,  and  the  fall  is  18.1  feet. 
Above  the  bead  of  Wood's  Island  there  are  four  smaJIer  islands,  and  the 
river  spreads  out  to  a  width  of  2,000  feet;  the  water  is  not  more  than  a 
foot  deep  and  very  rapid.  Several  successive  reefs  ot  rock  extend  across 
the  river,  and  between  them  the  water  is  shallow,  rapid,  and  filled  with 
loose  rocks,  some  of  them  above  the  surface.  At  the  upper  part  of  the 
shoal  there  are  several  small  islands  lying  next  to  the  east  shore,  with 
a  passage-way  next  to  east  bank  only,  150  feet  wide.  On  the  west  side 
of  these  islands  the  channel  is  1,000  feet  to  1,200  feet  wide.  At  the 
head  of  the  shoal,  Itock  Island,  a  high,  rocky  island,  1,200  feet  long  and 
160  feet  wide,  lies  exactly  in  the  middle  of  the  stream,  with  a  channel 
on  each  side  250  to  300  feet  wide.  A  reef  of  rocks  extends  across  from 
this  i^and  to  both  banks.  It  will  be  necessary  to  cut  a  channel  throngli 
this  reef  on  the  west  side  of  the  island,  which  will  require  the  excava- 
tion of  1,000  cubic  yards  of  rock.  The  improvement  needed  for  Ten 
Island  Shoal  ia  cuttingchannel  through  reefs,  clearinff  loose  rocks  from 
channel-way,  and  building  three  locks  and  dams.  The  first  dam,  800 
foet  long,  at  foot  of  the  shoal,  midway  of  Wood's  Island ;  the  second,  at 
bead  of  Wood's  Island,  and  1,800  feet  in  length  ;  the  third,  1,200  feet 
long,  2,300  feet  above  the  second ;  making  a  total  length  of  dams  3,800 
feet.  The  three  locks  willbe  each  7  feet  lift.  The  estimates  of  cost 
herewith  annexed. 

The  next  obstruction  is  Whistenant's  Mill  Shoals,  eighteen  miles  above 
Ten  Island  Shoal.  These  shoals  are  3,000  feet  long,  and  the  fall  is  6.1 
feet.  The  river  at  foot  of  shoal  is  1,000  feet  wide,  and  above  shoal  it  is 
700  feet  wide.  The  upper  1,000  feet  of  the  shoal  is  caused  by  reefs  of 
rocks  extending  across  the  river,  while  the  lower  2,000  feet  is  a  gravel 
bar.  Whistenant's  mill  is  situated  on  the  east  bank  at  foot  of  Hock- 
Beefs,  and  is  supplied  with  water  by  a  race  leading  from  the  river  500 
feet  above.  The  improvement  needed  here  is  to  widen  the  boa^chntef 
that  has  already  been  excavated,  and  build  a  dam  1,000  feet  long  at  foot 
of  shoal,  with  a  lock  of  6  feet  lift,  the  estimates  for  which  accompany 
this  report.  This  brings  us  to  deep  water  one-qnarter  of  a  mile  below 
Oreensport,  Alabama,  and  from  thence  to  Bome,  Georgia,  one  hundred 
and  eighty  miles  above,  we  have  uninterrupted  navigation  at  all  seasons 
of  the  year. 

,„,  Google 
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Gadsden,  Alabama,  is  twenty-one  miles  above  Greensport;  the  popu- 
lation is  2,500.  The  principal  industry  is  the  mannfactnre  of  lamber. 
Several  steam  saw-mills  are  iD  operation,  and  the  lumber  is  shipped  b; 
rail  to  Chattanooga,  and  from  there  distribated  to  various  points. 
With  the  opening  of  navigatioa  this  industry  would  grow  to  large  pro- 
portions, as  the  country  on  both  sides  of  the  Coosa  abonnda  in  immeuae 
forests  of  long-leaf  pine,  and  wonid  And  a  market  in  Lower  Alabama 
and  in  Mobile,  from  which  port  it  would  be  distributed  to  the  other 
Gulf  ports  and  to  the  West  Indies. 

Rome,  Georgia,  is  situated  at  the  bead  of  the  Coosa,  where  the  Etowah 
and  Oostenaula  Rivers  form  a  junction.  It  is  a  city  of  8,000  inhabitante, 
and  is  the  center  of  a  flourishing  trade.  The  principal  manufactories 
are  a  rolling-uiilt,  a  nail-factory,  several  foanderies  and  machine-shops, 
and  several  flouring-mills  and  saw-mills.  The  place  is  improving  rap- 
idly, and,  with  an  open  river  giving  it  a  cheap  outlet  to  the  cotton- 
growing  region  of  Central  and  Lower  Alabama,  it  wilt  become  a  great 
manufiwtaring  point.  From  Borne,  at  the  head  of  the  Cooaa  Biver,  to 
Greensport,  one  bnndred  and  eighty  miles  below,  the  navigation  is  good 
at  all  seasons  of  the  year.  This  part  of  the  river  is  known  aa  tiie 
Upper  Coosa.  From  Oreensport  to  Wetnmpka,  one  hundred  and  thirty- 
seven  miles  below,  the  navigation  is  obstructed  by  numerous  shoals  and 
rapids.  This  part  of  the  river  is  known  as  the  Lower  Coosa.  Near 
Wetumpka  the  Tallt^oosa  and  Coosa  form  a  jnnction,  and  from  that 
point  on  to  the  mouth  of  the  Tombigbee,  three  hnudred  and  tbirty-MX 
miles,  the  stream  is  known  as  the  Alabama  Biver,  and  is  navigable  at 
all  seasons  of  the  year.  From  the  junction  of  the  Tombigbee  and  Ala- 
l>ama  Bivers,  the  stream  takes  the  name  of  the  Mobile  Biver  for  fifty 
miles,  to  its  entrance  into  Mobile  Bay.  , 

From  this  we  see  that  the  distance  by  river  from  Borne,  GcMgia,  at 
the  head  of  the  Coosa  Biver,  to  Mobile,  Alabama,  at  the  month  ot  Mo- 
bile Biver,  is  seven  hundred  miles,  and  that  navigation  is  good  at  all 
seasons,  except  on  the  one  hundred  and  thirty-seven  miles  of  river  ia- 
eluded  between  Greensport  and  Wetumpka.  By  the  survey  satA  esti- 
mates just  completed  by  me,  it  is  shown  that  the  total  cost  of  improve- 
ment of  that  portion  of  the  river  between  Greensport  and  Coosa  bridge 
18(170,668.  Fromthesmrey  and  estimates  made  by  Mr.  H.C.Fillebn)ini, 
last  year,  it  is  shown  that  the  cost  of  improvement  of  that  portion  of  tte 
river  between  Coosa  bridge  and  Wetumpka  is  $1,923,020;  then  the 
total  amount  necessary  to  open  navigation  from  Greensport  to  We- 
tnmpka is  $3,393,688.  This  gives  uninterrupted  navigation  at  all  sea- 
sons of  the  year  from  Bome,  Georgia,  to  Mobile,  Alabama,  a  distaueeof 
seven  hundred  miles. 

The  Tipper  Coosa  flows  through  one  of  the  finest  mineral  regions  of 
the  world,  and  this  improvement  would  give  it  an  outlet.  With  tbe 
Coosa  Biver  open,  the  great  Cababa  and  Coosa  coal-fields  would  supply 
the  cities  of  Central  and  Lower  Alabama,  as  well  as  the  Gulf  ports  and 
the  West  Indies,  with  large  quantities  of  coal  at  low  prices.  I  visited 
Bome  of  the  coal-beds  in  the  Coosa  coal-fields,  and  found  it  to  be  a  good 
quality  of  bituminous  coal,  and  that  it  exists  in  large  quantities.  Itob- 
ore  exists  in  even  larger  quantities  than  the  coal,  and  in  close  proximity 
to  it.  There  are  two  varieties  of  iron-ore,  the  rod  hematite  and  the 
brown  hematite.  All  the  elements  are  here  for  the  extensive  manufac- 
ture of  iron.  Colonel  Eugene  Le  Hanly,  an  eminent  civil  engineer,  who 
was  formerly  chief  engineer  of  the  Selma,  Bome,  and  Dalton  Baiiroad, 
that  runs  parallel  to  the  Upper  Coosa  and  crosses  at  Coosa  Bridge, 
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S3J8,  ID  a  letter  to  the  directors  of  tlie  Cherokee,  North  Georgia,  and 
Korth  Alabama  Fair  Association,  at  Rome,  Georgia: 

If conwlered  in  its  geoloipcul  anA  iaineia1opr.al  features,  we  find  that  fovr  Bectiona  of 
nonrrT  oa  the  );1obe  embruce,  eDcomjioseed  in  the  saine  area,  each  varieties  of  valuable 
mioenls,  and  in  saoh  qnautitiea,  nbiob,  if  developed  and  turned  iuto  commerciaj 
value,  would  suffice  to  make  the  wealth  of  a  uation. 

Besides  iron  and  coal,  he  mentions  the  following  minerals  to  be  fonnd 
ID  tills  region,  viz,  gold,  copper,  lead,  plnmbago,  manganese,  slates  of 
snperior  quality,  limestone,  granite,  sandstone,  pottery,  and  fire-brick 
clay,  Boapstone,  griststone,  and  marble.     He  says: 

The  marbles  are  of  aeveu  distinct  colors,  the  white,  the  black,  the  variegateil,  the 
Imd,  the  gray,  the  buff,  and  the  dove-colored.  The  white  marbles,  both  iu  texture  and 
coin,  compare  fsvorabl;  witli  the  finest  Italian  marbles. 

Adjacent  to  the  river  are  extensive  forests  of  long-leaf  pine,  oak,  and 
other  valuable  timber.  At  every  point  where  improvements  are  neces- 
8ar)'  stone-qnanies  are  close  at  band,  and  easy  of  access. 

The  agricaltoral  resources  of  this  region  are  very  fine  on  the  Lower 
OooKa,  and  Alabama  cotton  is  the  principal  product,  while  on  the  Upper 
Coosa  the  productions  are  varied ;  cotton  is  produced  to  a  considerable 
extent,  but  the  climate  and  soil  are  best  adapted  to  grain.  The  opening 
of  tLe  river  would  give  the  people  along  the  Upper  Coosa  and  its  tribu- 
taries, the  Oostenaula  River,  which  is  navigable  ninety  miles,  and  the 
Etovab,  which  is  navigable  twenty  miles,  a  fine  market  for  their  pro- 
ducts in  the  cotton-growing  region  of  Central  and  Lower  Alabama. 

To  tDy  assistants,  Mr.  Martin  Palmer  and  Mr.  Paul  Le  Hardy,  and 
toy  leveller,  Hr.  W.  A.  Toms,  I  am  indebted  for  Intelligent  and  faitbAil 
assistance  and  co-operation  in  making  the  surveys  and  estimates. 
1  have  the  honor  to  be  your  most  obedient  servant, 

JAMES  C.  LONG. 

Major  Walteb  McFabland, 

Corps  of  Engineers,  United  States  Army. 


Eilimalfi/  ecrl  and  aMvasl  of  itork  reouired  ia  open  for  titimboat  navigation  that  pertioti  of 
At  CooM  Bitrr  Muwn  tia  Mma,  fioms  and  Dalian  Railroad  bridge,  nrar  mitonville, 
AtAam*,  and  Gretnuport,  Alaianui,  teventy-four  miles  ab«re. 

The  duDB  are  to  be  of  crib-work,  the  timbets  14  inches  in  diameter,  iilled  in  irith 
lirarj  rock,  and  doubly  planked  with  2-inoh  plank.  The  beadinesand  tailings  of  locka 
Ui  U  of  masonry  laid  in  cement,  kwI  the  lock-chambera  to  be  of  the  aome  matorwls  and 
raiulructioD  aa  the  dams. 

Wb,  mst  of  each  6-foot  lift $10,000  00 

Ilui».  cost  per  linear  foot 14  Ofr 

Hird-rock  excavation,  cost  per  cubic  yard 3  00    ' 

I'Kisr-TOtk  excavation,  cost  per  cubic  yard 1  00 

Onvet  «xcavBtioti,  per  cubic  yard 1  00 

Lower  Tallosafaatche  Creek  Boi : 
Rock  ncavation,  1,!£0  cubic  yards,  at  |3 $5,550  00- 

Lairer  Clear  Creek  Bar  : 
I»OB.nM:k  snd£T*vel  eicaraUon,  6,347  cubic  yards,  at  |1 6,347  00 

Hall's  Uaad  Shoal : 
iMne-Mck  and  gravel  excavation,  13,676  cubic  yards,  at  tt 13,676  0» 

RateUfle'a  laUnd  Shoal : 
LMse-rotk  and  gravel  excavation,  8,8i38  cnbic  yards,  at  $1 ^aaS  OH- 

Ui.n.KlbyC.OOglc 
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BeU'B  IsUnd  Sboal : 

Gravel  exeavatioD,  5,484  CDbio  ^ordB,  at  |t 15,484  00 

Dam,  600  feet  long,  at  $14 8,400  00 

$13,984  » 

Turner's  Mill  Sbotil: 

Bock  excaTation,  3,736  cabio  yotdB,  at  |J 8,308  00 

Dam,  800  linear  feet,  »t  $14 11,800  00 

Lock,  5-foot  lift 9,000  00 

8a,4ne5« 

Drake's  Mill  Shoal : 

Bock  eicavatioD,  2,036  cnbic  jarda,  at  $3 6,358  00 

Dam,  1,000  linear  feet,  at  $14 14,000  00 

Locl^  7-foot  lift,  at  |14 11,000  00 

31,258 « 

Clannche'a  Shoal : 

SoM'Took  exoavatioD,  1,460  cubic  yarda,  at  $3 4.381)0* 

Sboa),  tiro  and  a  qaartei  railee  above  Clauncbe's  Sboal : 
Kock  eicavatioDB,  3,5S7  cnbic  f  aids,  at  $3 10,<6l« 

Perkins  Island  Shoal : 
Loose-Tock  and  gravel  esoavatioa,  2,578  cnbic  fards,  at  $1 3,578  if) 

Sboal,  thrae-qQartera  of  a  mile  above  CoUioe  Ferry : 
Kock  excavation,  2,322  oQbic  yards,  at  |3 6,686*    I 

Chockoloco  Sboal : 

Rock  excavation,  1,500  cable  yards,  at  $3 $4,500  00 

Oravel  exoavatiOD,  1,500  cnbio  yards,  at  $1 1,500  00 

Dam,  1,000  linear  feet,  at  $14 14,000  00 

Lock,  7-fbot  Uft 11,000  00 

31,000*1 

Sboal,  one  mile  above  Chockoloco:  I 

Kock  excavatioD,  2,187  cnbic  yards,  at  13 6,561  00 

Gravel  excavation,  2,187  cnbio  yards,  at  $1 2,187  00 

3.748  i>l   I 

Bobertson'a  Shoal : 

Book  excavation,  1,250  cobio  yards,  at  $3 3,750  00 

Oravel  excavation,  1,250  cobio  yards,  at$l 1,350  00 

— 5.WIW 

From  Bobeitson's  Sboal  to  foot  of  Broken  Arrow  Shoal  aome  looka  to  be 
removed;  eatimatcd  cost 3.SW>vi 

Reef,  one-qnaiter  of  a  mile  below  Broken  Arrow  Shoal : 
Rock  exoavatioD,  943  cabtc  yards,  at  $3 a,«H» 

Broken  Arrow  Sboal : 

Rock  excavation,  161  cnbic  yards,  at  (3 $4S3  00 

Gravel  excavation,  322  onbic  yards,  at  $1 332  00 

Dam,  900  linear  feet,  at  $14 12,600  00 

Lock,  5-fbot  lift 9,000  00 

»,4asi* 

Loose  rock  between  Box  Shoal  aud  HiUer'e  Reef 3.0Wi» 

Miller's  Beef: 
Eock  excavation,  2,400  cubic  yards,  at  $3 7.W 

Three-quarters  of  a  mile  above  Miller's  Beef: 
Loose-rock  and  gravel  excavatjon,  1,276  cubic  yards,  at  $1 t.STfin 

Reef  one  and  a  qnartff  miles  above  Miller's  Ferry: 
Kock  excavation,  2,000  oubio  yards,  at  $3 6,lM** 
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Ten  iBland  Sboftl : 

Bock  eicaTation,  7,506  ODbic  yards,  at  $3 133,513  00 

Dams,  :i,800  linear  feet,  at  fU 53,200  00 

Look^  three,  each  7-fooli  lift 33,000  00 

$103,718  00 

Whiatemmt's  Hill  Shoal : 

Sock  excavation,  3,000  cabic  yards,  at  $:) 9,000  00 

Item,  1,000  linear  feet,  at  114 14,000  00 

Look,  6-foot  lift 10,000,00 

33.000  00 

393,224  00 
Add  20percent  forcoDtingencLES 78,444  00 

Total  estimated  coet 470,668  00 


EXAMINATION  OF  THE   ETOWAH  RIVER  FROM  RAILROAD- BRIDGE,  NEAR 
CAETEKSVILLE,  TO  ROME,  OEOBQIA. 

Chattanooga,  Tennessee,  August  24, 1872. 

Major  :  In  compliance  with  your  instructions  I  bave  the  honor  to  sub- 
mit the  following  report  of  an  examiuation  of  the  Etowah  Biver,  from 
the  briOge  of  the  Western  and  Atlantic  Bailroad,  near  Cartersvitte,  Geor- 
gia, to  its  junction  with  the  Oostenaula  and  Coosa  Rivers  at  Borne, 
Georgia. 

The  bridge  of  the  Western  and  Atlantic  Bailroad  is  a  Howe-tntss 
wooden  bridge,  wich  Ave  spans  of  about  70  feet  each.  The  bottom  of 
lower  chord  is  abontSOfeetabovehigh  water  mark.  Biver  at  this  point 
250  feet  wide,  A  shoal  begins  at  the  railroad  bridge  and  extends  down 
the  river  1,500  feet.  Eight'hundred  feet  below  the  bridge  is  an  old  mill 
with  a  dam  built  of  loose  rock,  estending  entirely  acroafi  the  stream. 
It  will  be  necessarytoremoveaportionof  thi8dara,3ayl00by8by  lOfeet 
loose  rock,  and  build  a  dam  250  feet  long  at  foot  of  shoal,  and  a  look  of 
4  feet  liit.  The  fall  is  only  two  feet  on  the  sboal,  but  it  will  cost  less  to 
bnild  a  dam  and  lock  than  to  excavate  a  channel  the  whole  length  of 
the  shoal:  estimate  for  which  is  auuexedtothis  report. 

We  find  the  water  from  6  to  12  feet  deep  for  a  half  mile  farther  down, 
which  brings  us  to  Puckett's  Perry,  and  500  feet  below  Puckett's  Ferry 
a  looEe  rock  and  gravel  bar  extends  across  the  river.  The  fall  here  is*" 
IS  feet.  The  improvement  needed  is  a  channel  excavated  through  the 
bar  400  feet  long,  80  feet  wide,  and  2  feet  deep.  One  and  a  quarter 
miles  below  the  Western  and  Atlantic  Bailroad  bridge  we  come  to  L. 
Tamlin's  mill  and  ferry,  where  it  will  be  necessary  to  bnild  a  dam  9 
feet  high  and  250  feet  long,  with  a  lock  of  6  feet  lift. 

One -quarter  of  a  mite  below  Tumlin's  mill  there  is  a  gravel-bar  where 
a  channel  will  have  to  be  cut  600  feet  long,  80  feet  wide,  and  1  foot  deep. 

One-balf  mile  below  Tumlin's  mill  is  a  loose  rock  and  gravel  bar,  that 
will  require  a  channel  to  be  opened  through  it  200  feet  long,  80  feet  wide, 
and  2J  feet  deep. 

One  mile  below  Tumlin's  mill  is  another  gravel-bar,  throngh  which  a 
channel  will  have  to  be  opened  100  by  80  by  2^  feet,  loose  rock  and 
gravel. 

One-balf  mile  above  Douthard's  Ferry  there  is  a  gravel-bar,  where 
the  only  improvement  needed  is  a  channel  to  be  cut  tbroagh  the  bar, 
200  by  SO  by  2  feet.    Bar  at  Douthard's  Ferry,  three  miles  below  Tamlin's 
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mill,  is  composed  of  loose  rock  and  gravel.  A  channel  300  by  2^  by  W 
feet  will  give  sufficient  water-way.  River  at  tbia  point  is  about  225 
feet  wide. 

About  tbree-quarters  of  a  mile  below  Doiithanl's  Ferry  the  river 
widens  out  to  350  feet  wide,  forming  a  shoal  3,500  feet  in  length,  on 
■which  there  is  a  total  fall  of  3  j  feet.   The  water  is  only  '2  feet  deep. 

The  improvement  required  here  is  a  dum  250  feet  long,  and  a  lock  of 
6  feet  lift ;  also  the  removal  of  50  cubic  yards  solid  rock,  and  700  cubic 
yards  loose  rock.  There  is  a  truss-bridge  here,  350  feet  long,  which  will 
have  to  be  remodeled.    The  banks  of  the  river  are  generally  12  teet  high. 

At  the  foot  of  the  last- mentioned  shoal  the  river  contracts  to  a  width 
of  225  feet,  and  occasionally  widens  ont  to  250  feet,  until  we  reach  a 
shoal  about  GOO  feet  above  Boland's  Ferry.  At  the  upper  end  of  this 
shoal  a  reef  of  rocks  contracts  tUe  channel-way  to  50  feet  in  width. 
Below  the  reef  a  gravel-bar  extends  across  the  stream,  through  which  it 
will  be  necessary  to  widen  the  chaouel  through  the  rock-reef  at  the 
head  of  shoal. 

On  both  sides  of  the  river  there  is  a  beautiful  and  fertile  country ;  the 
soil  is  dark  red,  very  rich,  and  the  land  is  under  a  high  state  of  culti- 
vation. 

At  Roland's  Ferry  the  banks  are  20  feet  high.  The  high- water  mark 
is  9.8  feet  above  the  low  stage  of  water.  Petil's  Creek  makes  in  from  the 
right  bank,  just  opposite  here.    The  river  is  200  feet  wide. 

One-half  mile  below  Roland's  Ferry  we  come  to  the  bridge  of  the 
Cartersville  and  Van  Wert  Railroad ;  it  is  a  Howe  trass,  and  is  192  feet 
long  in  the  clear,  and  reaches  across  the  river  in  one  span ;  bottom  of 
lower  chord  is  21.4  feet  above  low  water,  or  11.6  feet  above  the  highest 
stage  of  water.  Depth  of  water  in  the  channel,  6  feet.  It  will  be  neces- 
aary  to  put  a  draw  in  this  bridge. 

One-third  of  a  mile  below  the  above  bridge  is  a  rock-reef,  through 
which  it  will  be  necessary  to  cut  a  channel  60  by  80  by  2  feet. 

Tbree-qnarters  of  a  mile  below  the  railroad- bridge  is  a  fiah-trap  daiu 
to  be  taken  out;  185  cubic  yards  of  loose  rock  will  cover  the  amount  of 
material  to  be  excavated. 

Two  miles  below  the  bridge  of  the  Cartersville  and  Van  Wert  Bail- 
road  ia  a  gravel-bar  and  fish-trap  dam,  known  as  Rowland's  Shoal.  Im- 
provement needed  here  is  a  channel  300  feet  long,  3  feet  deep,  and  80 
&6t  wide. 

Oae-half  mile  below  Rowland's  Shoal  ia  a  gravel-bar  300  feet  lonff, 
with  only  3  feet  depth  of  water  and  considerable  corrent.  It  will  be 
neceesary  here  to  build  a  wing-dam  of  riprap,  below  the  shoal,  7  feet 
high  and  300  feet  long,  to  back  the  water  up  over  the  bar,  and  make  it 
deeper. 

We  have  good  water  for  the  next  five  miles,  where  we  find  a  solid-rock 
reef  extending  across  the  river,  about  half  a  mile  above  Stitea's  boose- 
Excavation  iu  solid  rock,  necessary  to  make  a  good  channel,  100  by  80 
by  2  feet 

For  the  nest  one  and  a  half  miles  we  have  from  4  to  10  feet  of  water, 
until  we  reach  a  reef  of  rocks  extending  across  at  right  angles  to  the 
coarse  of  the  river.  Below  this  reef  a  gravel-bar  extends  400  feet  farther 
down  the  river.  It  will  be  necessary  to  cut  a  channel  through  this  shoal 
450  feet  long,  80  feet  wide,  and  3  feet  deep.  One-eighth  of  the  material 
will  be  solid  rock,  and  the  rest  gravel  and  loose  rock.  The  width  of  the 
river  here  is  250  feet.  The  banks  are  20  feet  high,  and  there  is  a  high 
rolling  country  extending  back  from  the  river  on  both  sides. 

Three-fourths  of  a  mile  farther  down  the  river  there  is  a  rock-reef 
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extending  across  the  river,  on  which  there  are  only  2  feet  of  water  tit 
a  low  8tage.  • 

It  will  be  necessary  to  cut  a.  channel  throngh  this  reef  200  feet  long, 
SO  feet  wide,  and  2  teet  deep.  The  amonnt  of  excavation  will  be  1,185 
cabic  yards  of  solid  rock.  There  ia  not  much  fall  over  the  reef.  The 
conntry  is  flat  on  the  right,  and  hilly  on  the  left  of  the  river. 

One-third  of  a  mile  farther  down  there  is  another  reef,  which  ia  one- 
(juarter  of  a  mile  above  Thomas  Tumlin's  ferry.  There  are  6  feet  of  water 
alwve  the  reef,  IS  inches  on  the  reef,  and  6  feet  below,  and  not  much 
curreut.  Excavation  necessary  to  open  a  channel,  100  by  80  by  3  feet 
in  solid  rock. 

At  Thomas  Tauilin's  lerry  the  river  is  230  feet  wide,  and  there  are  8  feet 
Witter  in  the  channel.  Banks  arc  about  20  feet  high,  with  a  level  coun- 
try on  both  sides  of  the  river. 

The  distance  to  the  railroad-bridge  at  Cartersville  is  about  15  miles. 
Enbarly  Creek  makes  in  on  the  left  bank,  one-eighth  mile  below  the 
ferry.  One-half  mile  below  Thomas  Tumlin's  ferry  is  a  flsh-trap  dam 
and  a  shoal  1,500  feet  in  length.  The  river  here  is  350  feet  wide,  and 
not  more  than  Is  inches  deep.  The  fall  is  2.6  feet  the  whole  length  of  the 
shoal.  Banks  are  18  feet  high,  and  increasing  in  height  from  the  river. 
At  foot  of  shoal  the  river  contracts  to  200  feet  wide,  and  the  water  is 
S  feet  deep.  The  improvement  needed  here  is  a  dam  to  make  slack- 
water  over  the  shoal,  with  a  lock  of  5  feet  lift.    Length  of  dam,  250  feet. 

At  Milam's  Ferry  the  river  is  350  feet  wide,  and  water  8  feet  deep  in 
the  channel.  One-quarter  of  a  mile  below  Milam's  Ferry  is  a  loose  rock 
ant^  gravel  bar.  The  fall  is  0,7  foot ;  excavation  necessarj'  to  make  a 
i-lmuuel  is  400  by  80  by  .1  feet,  gravel  and  loose  rock. 

Calhoun's  Island  is  situated  one  mile  below  Milam's  Ferry.  There  is  a 
gmvel- bar  extending  from  the  head  of  this  island  to  the  right  bank. 
The  improvement  needed  here  is  a  channel  to  be  excavated  through  the 
bar  500  feet  long,  80  feet  wide,  and  Ij  feet  deep,  and  in  addition  thereto 
a  dam  to  be  bnilt  from  the  head  of  the  island  to  the  left  bank,  to  deflect 
the  water  into  the  right-hand  chute.  This  dam  to  be  riprap,  200  feet 
loDg  and  .6  feet  high. 

Three  hundred  feet  below  the  foot  of  Calhoun's  Island  there  is  a  rock- 
reef  extendiTig  across  the  river  that  will  ret^nire  a  channel  to  be  exca- 
vated in  rock  150  by  80  by  2  feet. 

Two  miles  below  Milam's  Ferry  we  come  to  Calhoun's  and  Sayre's 
Ferry,  which  is  about  ten  miles  from  Cartersville  by  the  couzitry  road, 
and  four  miles  from  Kingston.  The  distance  to  Cartersville  bridge  is 
about  eighteen  miles  by  the  river.  One-quarter  of  a  mile  below  Cal- 
faoan's  Ferry  there  is  a  reef  of  i-ocks  extending  diagonally  across  the 
river.  The  water  above  the  reef  is  6  feet  deep,  on  the  reef  2  feetj  below 
the  reef  it  is  5  feet  deep ;  tbe  fall  is  6  inches.  The  improvement  neces- 
sary is  a  channel  cut  through  the  reef  150  by  80  by  2  feet,  all  solid 
rock. 

For  the  next  three- (pi  arte  is  of  a  mile  we  have  from  5  to  3  feet  of  water, 
which  brings  us  to  a  sboal  three-quarters  of  a  mile  below  Calhoun's 
FeiTj'.  Here  a  reef  of  ragged,  broken  rocks  extends  across  the  river. 
Atmut  400  cubic  yards  of  rock  blasted  out  will  give  a  channel  80  feet 
wide  and  4  feet  deep.  Rocky  bluffs  extend  down  to  the  river  on  the 
left  bank,  hut  on  the  right  bank  the  country  is  level. 

At  Mark  Harden's  ferry  and  the  shoal  immediately  below,  the  river 
widens  out  from  300  to  700  feet  wide,  with  reefs  of  rocks  extending 
across  the  river  at  intervals  for  1,200  feet,  with  a  fall  in  that  distance 
of  2.47  feet.  ,  , 
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There  are  about  1,000  feet  of  slackwater  between  this  ahoal  and  another 
below ;  but  on  accoaMt  of  the  great  width  of  the  river  the  wat«r  is  only 
3  feet  deep.  The  river  then  begins  to  fall  rapidly,  and  the  water  be- 
comes only  18  inches  deep.  The  fall  in  2,000  feet  is  fi.4G  feet  This  will 
make  the  total  fall  of  the  two  shoals  8.93  feet.  The  improvement  neces- 
sary here  is  a  dam  500  feet  long,  and  a  lock  of  10  feet  lift.  The  banks 
are  very  high,  and  there  will  be  no  difQculty  in  giving  the  required  lill 
to  the  lock,  as  there  will  be  no  danger  of  overflowing  the  adjacent  lands. 
Frick's  Ford  Island  is  situated  at  the  foot  of  the  above  shoals.  One- 
quarter  of  a  mile  below  Frick's  Ford  Island  there  is  a  rock-reef  extend- 
ing across  the  river.  Excavation  necessary  to  open  a  channel  through 
the  reef,  100  by  80  by  3  feet,  all  rock.  One-half  mile  below,  another 
reef;  excavation  150  by  80  by  2  feet,  all  rock. 

About  one-quarter  of  a  mile  above  Reynolds's  Ford  there  is  a  gravel- 
bar  and  flsh-trap  dam.  Shoal  400  feet  long,  TFith  2  feet  depth  of  water. 
It  will  be  necessary  to  open  a  channel  through  the  bar  100  feet  long,  80 
feet  wide,  and  2  feet  deep,  all  gravel. 

At  Iteyuolds's  Ford  there  is  a  gravel-bar  extending  entirely  across  the 
river,  and  400  feet  long.  Water  3^  feet  above  the  bar,  2J  feet  on  the 
bar,  and  7  feet  below  the  bar. 

The  best  water  is  along  the  right  bank.  The  improvement  needed 
here  is  a  riprap  wing-dam  300  feet  long  and  0  feet  high,  to  back  the 
water  up  on  the  shoal  and  make  it  deeper. 

Thero  is  a  rock-reef  and  gravel-bar  extending  across  the  river  one- 
half  mile  below  Reynolds's  Ford.  There  sire  7 1'eet  of  water  above  the  bar, 
2  teet  on  the  bar,  and  8  feet  below  the  bar.  Excavation  necessary  to 
open  a  channel,  2UD  by  80  by  2  feet,  one-half  gravel  and  the  other  half 
solid  rock. 

One  mile  below  Reynolds's  Ford  there  is  a  shoal  on  which  there  are  only 
18  inches  of  water.  Length  of  shoal  is  1,300  leet,  and  the  fall  is  3  feet. 
Width  of  river  at  foot  of  shoal  is  350  feet.  Improvement  needed  here 
is  a  dam  below  the  shoal  350  feet  long  and  a  look  of  r>  feet  lift. 

Two- Rod  Creek  makes  in  at  thisshoal  from  the  rightbauk.  ConoKeen 
Creek  comes  in  from  the  right  bank  one-half  mile  below. 

One-half  mile  below  the  mouth  of  Conoseen  Creek  we  come  to  Worlej's 
bridge,  which  is  a  Howe  truss,  about  300  feet  long.  Bottom  of  lower 
chord  is  13  feet  above  high-water  mark.  High  water  is  12  feet  above 
low  water. 

For  one  mile  below  Worley's  bridge  we  have  good  wat<?r  from  i 
to  lOfeet  deep.  Thisbrings  us  to  a  shoal  and  fish-trap  dam.  A  channel 
will  have  to  be  ojjened  through  this  shoal  300  by  2  by  80  feet.  There  is 
a  rock-reef  one  and  one-half  miles  below  Worley's  bridge  that  will  have 
Uy  have  a  channel  excavated  50  by  80  by  3  feet,  sohd  rock.  Two  miles 
below  Worley's  bridge  there  is  a  shoal  3,000  feet  long,  on  which  there 
is  a  fall  of  6  feet.  The  banks  on  both  sides  are  20  feet  high,  aud  on  the 
lower  half  a  hill  slopes  down  to  the  river  on  the  left.  The  improvement 
recommended  here  is  a  dam  across  the  river  below  the  shoal,  300  feet 
long,  and  a  lock  of  6  feet  lift.  This  will  make  slackwater  ovei'  the  whole 
length  of  the  shoal.  At  the  upper  end  it  will  be  necessary  to  cut  a 
channel  through  a  rock-reef  75  by  80  by  2  feet  in  solid  rock.  The  above 
shoas  are  known  as  Muchison's  Shoals, 

One-half  mile  below  Muchison's  Shoals  we  come'to  Mayhew's  Ferry. 
The  river  here  is  .'iOO  feet  wide,  banks  20  feet  high  ;  hilly  conntr>'OD 
both  sides  of  the  river. 

For  one  and  one-half  miles  below  Mayhew's  Feiry  we  have  gooil  water 
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from  4  to  12  feet  deep,  with  the  exception  of  a  small  gravel-bar  at  the 
feiTj-.    Excavation  necessary  to  open  a  channel,  151)  by  SO  by  2  feet. 

One  and  a  half  miles  below  Mayhew's  Ferry  there  is  a  small  island 
near  the  left  shore,  and  between  this  and  right  eliore  there  is  a  small 
gravel'har  150  by  80  by  2  feet ;   gravel  excavation  needed. 

Two  miles  below  Mayhew's  Ferry  we  come  to  Eaves' Station  on  tlieBome 
fiailnmd.  The  railroad  has  been  rnnniug  along  on  the  bank  of  the  river 
ever  since  leaving  Worley's  bridge,  four  and  one-half  miles  above. 

There  is  a  gravel-bar  800  feet  below  Eaves'  Station,  where  it  is  neces- 
sary to  make  an  excavation  300  by  80  by  2  feet,  in  gravel. 

Skinner's  Shoal  is  one-half  mile  belowBaves'  Station ;  it  is  1,200  feet  long 
with  a  fall  of  2  feet.  Improvement  recommended  here  is  to  excavate 
a  channel-way  two-thirds  the  length  of  the  sboal,  and  in  addition  to 
build  a  riprap  wing-dam  UTiOteet  long  and  G  feet  high  to  check  the  current 
and  back  tlie  water  sufficiently  to  deepen  the  cbaunel. 

There  is  a  rock-reef  and  gravel-bar  situated  one-fourth  mile  above 
Bass's  Ferry,  There  is  very  little  fall,  and  all  that  is  necessary  to  open 
the  channel  is  to  make  an  excavation  200  by  SO  by  2  feet,  one  half  rock, 
the  other  half  gravel.  For  one  and  &  half  miles  below  Bass's  Ferry 
there  is  good  water ;  banks  IS  to  22  feet  high;  river  300  feet  wide  on 
an  average,  sometimes  widening  out  to  350  teet,  and  again  contracting 
to  2J0  feet.  Occasionally  bluS'a  and  hills  extend  down  to  the  river,  and 
then  the  country  opens  out  again,  fiist  on  one  side  of  the  river  and  then 
on  the  other  side. 

Two  miles  below  Bass's  Ferry  there  is  a  shoal  2,u00  feet  long,  on 
which  there  are  but  2  feet  of  water.  The  fall  is  three  and  one  half  feet. 
The  improvement  needed  here  is  a  dam  to  be  built  below  the  shoal,  and 
!i  lock  of  5  feet  lift.  Six  hundred  feet  below,  some  loose  rocks  obstruct 
the  channel ;  600  cubic  yanls  will  cover  the  amount  to  be  removed. 

Tliree  miles  below  Bass's  Ferry  we  come  to  a  shoal  500  feet  long.  There 
is  an  old  mill-dam  of  loose  rock  extending  nearly  across  the  river,  about 
oOfeet  of  which  will  have  to  be  removed;  also  a  channel  will  have  to  be 
excavated  along  theleft  shore,  500 by  80  by  2  feet.  All  the  excavation  will 
be  gravel  and  loose  rock.  In  addition  to  the  above  a  wing-dam  of  rip- 
rap, 300  feet  long  and  0  feet  high,  should  be  built  below  the  sboal  to 
deepen  the  water  and  check  the  current. 

Three  and  one-fourth  miles  below  Bass's  Ferry  there  is  a  rock-reef 
making  across  the  river  immediately  above  Ayer's  Ferry.  Excavation 
necessary  here  is  200  by  80  by  2^  feet,  one  half  rock,  the  other  half 
ffravel.  This  brings  us  to  Ayer'sFerry,  three  and  one-fourth  miles  below 
Bass's  Ferry,  and  seven  miles  above  Koine.  River  400  feet  wide ;  banks 
about  10  feet  high. 

Two  hundred  yards  below  Ayer's  Ferry  there  is  a  rock-reef  extending 
across  the  river.  There  are  7  feet  of  water  above  the  reef,  2  feet  on  the 
reef,  and  8  feet  below.  Improvement  necessary  here  is  a  channel  to  be 
cut  through  the  rock,  200  by  80  by  2J  feet,  half  of  which  will  be  rock 
and  the  other  half  gravel. 

One  mile  below  Ayer's  Ferry  we  come  to  Freeman's  Ferry,  and  a  half 
mile  below  there  is  a  shoal  andtlsh-trap  dam.  We  have  2J  to3fept  of  water 
for  another  half  mile,  then  another  tish-trap  dam  with  a  fall  of  1.2  feet. 
A  dam  350  feet  long  should  be  located  here,  and  a  lock  of  C  feet  lift ;  this 
would  deepen  the  water  over  the  mile  and  a  half  of  sboal  water  above. 
The  aboVe  shoal  is  known  as  Mathew's  Shoal. 

There  is  another  gravel-bar  and  fish-trap  dam  one-balf  mile  below 
Mathew's  Shoal.  Excavation  neces.sary  here  is  200  by  80  by  3  feet,  all 
ffravel  and  loose  rock. 

..logic 
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One  inile  below  Matbew'g  Shoal  there  is  another  reef  and  f^vel-bar. 
Excavation  100  by  80  by  2J  feet,  one  half  rock,  the  other  half  gravel. 

Two  miles  below  Mathew's  Shoal  there  is  a  rock-reef  and  gravel-bar 
onwhicb  there  are  but  2  feet  of  water,  and  the  whole  two  miles  are  shoal;!, 
ranging  from  2J  to  4^  feet  of  water.  One  half  mile  below  there  is 
aoother  gravel-bar  and  flsh-trap  dam.  The  bar  is  400  feet  long.aad  the 
fall  is  two  feet.  A  dam  400  feet  toug  located  here,  with  a  lock  of  C  feetliil, 
will  give  sufficient  depth  of  water  all  the  way  to  Mathew's  Shoal,  tiro 
and  a  half  miles  above  Itome,  two  and  a  half  mites  distant. 

About  a  mile  above  the  month  of  the  river  two  channels  are  lomri 
by  an  island.  The  be»t  water  is  in  the  left-band  channel.  It  will  be 
necessary  to  build  a  wing-dam  of  riprap,  200  feet  long  and  C  feet  high. 
from  the  bead  of  the  island  to  the  right-hand  bank,  to  deflect  the  wnirr 
into  and  deepen  the  left  channel. 

Opposite  to  the  city  of  Eome,  and  a  quarter  of  a  mile  above  the  month 
of  the  Etowab  Kiver,  there  are  two  bridges,  one  s  railroad  Howe  trnss, 
and  the  other  a  street-bridge  of  the  Howe-traas  pattern,  neither  of  whirh 
has  "draws."  Steamboats  can  pass  under  tbem  by  lowering  their 
smoke-stacks,  except  during  freshets. 

Estimates  for  above- described  improvements  on  the  Etowah  lliver. 
from  the  Western  and  Atlantic  li^ilroad  bridge,  near  Cartersville. 
Georgia,  to  Kome,  Georgia,  a  distance  of  about  fltty  miles,  are  herewith 
annexed. 

I  have  the  honor  to  be  vour  most  obedient  servant, 

.IAS.  G.  LONG. 

Cirif  Enginra. 

Major  Wai.tkr  McFarlasd, 

CorpM  of  J-Jngineem,  Utnletl  Staten  Ariiiff. 


fMmaU/mimiiroirmtalt  of  Ihc  Kloirah  IHrtr.  from  Ike  bridge  of  Ihr  Hntn-H  aud  JIImI" 
Railroad  niiir  Carlvrnille.  Georgia,  to  Itomr.  <leoFgia,»omrJlftfmilei  h/oir,  fo  ^ire  a  i''/^' 
ofiiftefofiraierat  rxtreint  loir  ttagt'. 

The  Annm  MS  to  Vh-  cnli-wuTk,  ibe  tiaibcrH  of  wliicli  are  14  itiolies  in  iliamplpr.  KIM 
ill  with  heavy  rock.  auA  doubly  plunked  n-itlitt-iucb  pUuk.    Tbc  IieadiD);s  and  Uihot? 
of  loi'kn  to  be  of  niawury  laid  iu  cement,  nud   tbc  lock-cbamben  to  be  of  crib-work  <  i 
the  ruinie  construct  ion  as  the  dainH. 
Slioel  at  McClatcbcu'a  mill : 

Looec-rock  excavation,  :t(N}  cobic  yai-d«,  ut  91 ^iOO  00 

Daui.a'ialinearrect.at^ll.M 2,P7.'i  00 

Lock.  4  feet  lift .",000  00 

Shoal  .lull  feet  below  Piiekett's Ferry: 
%:t70  cnbie  yards  loomt  rock  and  gmvel,  at^l S.  37i'  i" 

Shoal  BtTnmlin"Hniill; 

Dnm  SiiO  feet  long,  at  «U :i,roa  UM 

Lock,  5ft«t  lift »,l»00  IHt 

Dnr  otif.i|Uurter  i>fu  mile  below  Tumliii's  mill: 
Gruvel  excavatiou,  1,777  cubic  yards,  at  ^1 1.  TTT  i" 

Bar  one-half  mile  below  TiimliQ'H  ntitl : 
CiTBTel  excavation,  l,4fl  cubic  fords,  at  SI I.  W  '' 

Bar  one  mile  below  Tnmlin'H  mill : 
Oravelcxcaviilion.74(i  cnbic  yards, at  ^1 ^4"  " 

Bar  oiie-hnlf  mile  bplow  Do iitbard's  Ferry : 
Gravel  e SCI IV nt lor,  1, I'm  cubic  vanlH.ntJl j., l.K-'" 

u„„z.:ibyGoogle 
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Bor  at  Duutbard's  ]''eiTy : 
tiravel  excavation,  3,0^  cubic  yards,  at  $1 Ja,222  (Hi 

Bar  thrce-(| Darters  ofa  mile  bclon:  Doutliard's  Feii7 : 

.'lO  tabic  vanla  solid  rock,  at  83 ^ITiii  0(i 

700  cubic  vnrda  loose  rock,  at  91 T(K)  00 

Dam,  2ril)  linear  feet,  at^H '3,500  UO 

Lock,  5  feet  lift SI,  000  0" 

Bar  fiOO  fuet  abovo  Kun-lnnd's  Feny  : 

Rot  ill-roc  Ic  excavation.  aiO  cobio  yardrt.  at  ^a (ilK)  OH 

Gravel  excnvation,  iis  cubic  yanls,  at  $1  TilS  00 

1,  lis  00 

Keef  tliree-tjiiartcraora  mile  belmv  ItowlaniV^  Ferry  : 
Rock  excavation,  300  cubic  yards,  .it  3:1 /,.   900  00 

Fisb-trap  dam,  one-iiuarter  of  a  miie  below  Rowland'?!  Ferry  : 
Itfi  cubic  yanla  looac-rock  excavation,  at  fl l(Ci  00 

Rowland's  8boal : 
■i,  666  cubic  yards  loose  I'ock,  at  si -2,  GfW  00 

Onc-baif  niilo  below  Rowland's  Sboal : 
Riprap liam,  1,000  cubic  yards,  at*l  ...-. 1,000  00 

Reef  five  and  a  balf  niilaa  below  Rowland's  Shoal ; 
Solid-rock  excavation,  501  cubic  yards,  at  *:i 1,773  00 

Beef  ooeand  ahalf  miles  beton-; 

!'>00  cubic  yards  rock  uxcavatioii,  at  $:i fil.oOO  (10 

3,500cnbicyards|!Tavelexcavatiou,  at«^l 3,500  OU 

■      5,000  00 

Reef  seven  andu<iaartermilcsl)oluw  Kowtnnd'H  Ferry : 
Solid-rock  escavatioii,  1,185  cubic  yards,  at  f'J 3, 555  00 

Reef  one-quart4!r  of  a  mile  above  Tbomaa  TuniUn'a  ferry: 
Solid-rock  excavation,  e8«j  cubic  yards,  at  $3 2,e&t  00 

Shoal  one-half  mile  below  Thomas  Tn ml Jn's  furry ; 

Dam,  a.'iO  linear  feot,  at  |14 f3,500  00 

One  lock,  5  feet  lift i>,OOJ  00 

— 12,500  Ot 

Gravel-bar  ono-qaarter  of  a  mile  below  Milnin's  Ferry  : 
LoosG-rock  and  grave!  excavation,  3.5ij5rnbic  yards,  at  111 3, 5Xi  00 

Calhoan'a  Island  Bar: 

1.007  cubic  yanlswinjj-dara,  at  81.50 tl,510  50 

a,as  cubic  yards  gravel  excavation,  at  fl %^i  (HI 

■J.Tii  .50 

Reef  300  feet  below  Calhonn'ii  Island  : 
Solid-rock  excavation,  888  cubic  yards,  at  83 'i,G6t  00 

Seef  one-qnartor  of  a  mile  below  Calhoun's  Ferry  : 
Solid-rock  excavation,  8*J  cubic  yanis,  at  *!3 a.fiW  00 

Roef  thr«e-qnarCer8  of  a  mile  below  Calbonn's  Ferry : 
Solid-rock  excavation,  400  cubic  yards,  at  *3 1,200  00 

Harden's  Shoal : 

Dam,  500  linear  feet,  at  fU 87,<NKI  00 

Uoct,  lOfcetlia 14,000  01) 

21,000  00 

Reef  one-quarter  of  a  mile  below  Prick's  Ford  Island  ; 

Solid-rock  excavallou,  aae  cubic  yards,  at  $3 2,664  00 

Reef  three-qnarters  of  a  mile  below  Frick's  Ford  Island  : 
Solid-rock  excavation,  888  cabic  yanis,  at  B 3, 664  U» 
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Uravel'bar  one-quarter  of  a  mile  above  KeyuoMa's  Font : 
Gravel  ami  loose-rock  ezcaration,  2,370 cubic  yarda,  at  11 |2,3<0  ((< 

Bar  at  HeynolJs's  Ford ; 
1,133  CQbio  yards  of  wlng-<lani,  at  S1-I>0 1-BW  -i' 

Bar  ooe-half  mite  Iwlow  ReyDulda's  Ford : 

Solid-rock  eicayation,  592  cubic  yurdB,  at  $3 J1,T76  00 

Gravel  excavation,  592  cubic  yards,  at  $1 592  (XI 

a,36H  W 

Slionl  one  milo  below  Ueynolda's  Ford : 

Dam,  330  Haear  f«et,  at  $14 4.900  00 

1  lock,  5  feet  lift 9,000  00 

13.900  Ui 

Gravel-bar  one  mile  belon-  Wurley'a  bdilge ; 

Gravel  excavation,  1,777  cubic  yards,  at  (1 1,777  <•• 

Reef  one  and  a  half  miles  below  Worley'a  bridge: 
Solid-rock  excavation,  444  cubic  yards,  at  (3 1,332  ■•■ 

MucLison's  Sboala ; 

Solid-rock  excavation.  442  cubic  yards,  at  (3  ...'. 11,326  DO 

Dam,  300  linear  feet,  at  $14 4,StKI  00 

Lock,  6  feet  lift 10,000  00 

i:.,  .lafi  <■•• 

Bnr  at  Mayliew's  Ferry : 
Gravel  excavation,  1,066  cubic  ynrda,  at  Jl UNW  ■'■ 

Gravol-bnr  one  and  a  balf  miles  betotv  Maybeiv's  Ferry  : 
Gcnvol  escavotJon,  88S  cubic  yards,  at  $1 f«>i  i»i 

Bar  800  feet  below  Eaves  Statiou : 
Gravel  ex cavatiou,  1,776  cubic  yards,  at$l l,77fi  <"• 

Skinucr's  Shoal : 

Gravel  excavation,  4,740  cubic  vanla,  at  $1 $4,740  00 

1,244  cabic  yards  iviug-dam,  at  $1.50 1,866  00 

C.ft«;  IV 

Reef  one-quarter  of  a  mile  below  Bass's  Ferry ; 

Soiiil-rock  excavation.  590  cnbic  yards,  at  $3 1,770  00 

Gravel  excavation,  5!I0  cubic  yards,  at  $1 590  00 

2,3ei-  If 

Slioal  two  miles  below  Bass's  Ferry ; 

600  cubic  vanls  solid-rock  o.xcavatioQ,  at  !3 1,  eoo  00 

Dam,  300  tincar  feet,  at  $14 4,200  00 

1  lock,  5  feet  lift 9,000  00 

IR.OOm- 

Sboal  tbree  miles  below  Bass's  Ferry : 

Gravel  excavation,  2,950  cubic  yards,  at  $1 2,950  00 

WinB-«Um,  1,140  cubic  yards,  at  »l.r>0 1,710  IW 

. 4,6611  "• 

Eoef  at  Ayer'B  Ferry : 

Gravel  excavation,  730  cobio  vards,  nt$l 7;«l  00 

Solid-rock  excavation,  730  cubic  yards,  at  $3 2, 190  00 

a,93i>  ■■' 

Bar  200  yards  b«low  Ayer's  Ferry  : 

Solid-rock  excavation,  730  cubic  yards,  at  $3 2,190  00 

Gravel  excavation,  730cubicy.irds.at$l 730  00  • 

a.oax" 

Sboal  three-quarters  of  a  mile  below  Freeman's  Ferry : 

Dam,  3.^0  linear  feet,  at  $14 4,900  00 

Hock,  Gfei^t  lift 10,000  0« 

M.9W>«> 


Cooylc 
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Bar  cue  sud  a  qnstter  miles  belov  Freeman's  Ferry : 
Uravel  excavation,  1,760  cubio  yards,  at  91 41,760  00 

Reef  one  and  tliree-qn[u*3r  miles  below  Freeman's  Ferry  ; 

Soiid-rock  excavation,  365  cubic  yards,  at  »3 Jl,095  00 

Gravel  eicavatioii,  365  cubic  yards,  at  #1 365  00 

1,460  00 

Kecf  and  shoal  tn-a  and  three-quortn  miles  beloir  FTeemau'ii  Ferry  ; 

Dsni,  300  1iueftrfe«t,  at  fU $4,^0  00 

Hook,  6  feet  lift.-.. 10,000  00 

14.200  00 

Bar  at  Rome : 
WiOB-dara,  760  cubic  yards,  ot  $1.50 1,140  00 

228,  ioa  00 
Add  30  per  cent.  Tor  coDtitigeiicics 45,786  00 

Total  estiiunted  cost 274,718  OO 


APPENDIX    N. 

ANNUAL  REPORT  OF  CAPTAIN  C.  W.  HOWELL,  CORPS  OF 
ENGINEERS,  FOR  TUE  FISCAL  YEAR  ENDED  JUKE  30, 
1872. 

United  States  P^ngineeb  Office, 
Xew  Orleans,  Louisiana,  July  20,  1872. 
General  :  I  have  the  honor  to  sabmit  the  following  report  of  progress 
maile  in  all  worka  of  river  and  harbor  iraprovemeut  nnder  my  charge, 
for  the  flacnl  year  ended  June  30. 1872. 

I.- 


MAINTENANCB  OP  CHANNEL. 

On  the  Ist  of  Jtily,  1871, 1  reported  a  channel  across  the  bar  at  South- 
west Pass  18j  feet  in  deptli  at  mean  low  tide,  and  having  for  that  depth 
a  width  at  its  narrowest  point  of  250  feet. 

By  occasional  work  this  depth  and  width  were  maintained  until  the 
22d  of  July.  At  this  date  the  stage  of  the  river,  being  II  feet  below 
high  water  of  1862,  appeared  to  favor  suspension  of  work  for  the  sum- 
mer. The  dredge-boat  was  therefore  ordered  to  this  city,  and  prepara- 
tions begun  for  making  general  repairs. 

It  was  not  fonnd  necessary  to  recommence  work  at  Southwest  Pass  • 
nntil  November  15,  1871,  at  which  date  the  channel  having  shoaled  to 
17  feet,  and  it  l»eing  considered  desirable  to  prepare  as  good  a  channel 
as  possible  before  any  marked  rise  in  the  river  occurred,  work  was 
resumed. 

On  November  20  it  was  found  that  the  channel  had  been  deepened  to 
19  feet  and  had  a  width  of  300  leet.  Although  no  further  work  was  done, 
the  channel  remained  unchanged  during  the  remainder  of  the  month. 

No  work  was  necessary  during  the  month  of  December,  the  channel 
remaining  unchanged. 

On  the  10th  of  January,  1872,  the  channel  at  ono  point  was  fonnd 
filled  ill  to  18  feet.     A  few  hours'  work  on  the  0th  and  lUth  cleared  this 
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and  gave  a  clianuel  I!t^  feet  deep.  On  the  aad  but  18i  leet  were  rciiorted. 
Tbis  on  tbe  26tb  Lad  again  been  made  1!IJ  feet. 

Duriiig  tbe  time,  bowever,  from  the  UOtb  of  November  to  this  ilate. 
tbe  sides  of  the  cbntinel  hud  been  grudiially  sittiug  up,  until  at  tbe  nar- 
rowest point  tbero  was  ouJv  available  between  tbe  ISfoot  curves  a  widtli 
of  li)5  feet. 

During  February  and  March  work  «as  continued  at  intervals  as 
required  to  maintain  a  Ill-foot  cbanuel.  In  the  latter  part  of  March  tbe 
spring  rise  in  the  river  began  to  make  itself  felt  on  the  bar,  and  more 
active  work  became  necessary  about  the  middle  of  April,  the  rise  having 
attained  its  medinm  stage.  Fur  a  few  days  after  tbe  l-'ith  of  tlie  moiitli 
tbe  depth  of  channel  varied  under  tbe  work  of  the.  dredge  from  17 
to  17^  feet.  On  tbe  2Gth  thi«  had  been  iuci'eascd  to  iS  feet.  Oo  and 
after  the27tb,for  tbe  rest  of  tbe  mouth,  til  feet  were  available.  During 
May  the  depth  was  maintained  at  18  to  19  feet,  with  the  exception 
of  a  few  days,  when  it  varied  from  17  to  18  feet.  On  the  I'Ttu  the  depth 
was  19  feet;  on  the  31st,  18j  feet.  Work  was  suspended  from  May  I'T 
to  June  10  lor  repairs  to  the  dredge.  During  this  time  an  attempt,  en- 
tirely similar  to  others  heretofore  repoi;tei),  was  made  to  blockade  the 
cbanuel.  The  early  return  of  the  dredge  to  her  work,  and  tbe  regula- 
tions I  caused  to  be  enforced,  frustrated  tbe  scheme,  but  not  until  mucb 
damage  had  been  done  in  the  way  of  sbonling  and  contracting  the  chan- 
nel and  in  obstructing  the  working  of  tbe  dredge.  lu  this  conuectiou 
attention  is  again  called  to  the  necessity  for  establishing  and  enforcing 
penalties  to  prevent  such  vicious  action. 

Until  tbe  21st  of  June  the  depth  of  channel  ranged  from  17  to  18  feet, 
but  the  cbanuel  was  both  narrow  and  crooked,  caused  by  grouuding  o( 
vessels  on  its  sides. 

After  tbe  21st  the  depth  was  kept  at  from  IS  to  18^  feet,  and  tbe 
channel  straightened,  besides  being  made  considerably  wider. 

At  the  close  of  the  year  a  good  IS-foot  channel  was  available. 

For  furtber  particulars  see  tabular  statement  herewith. 

THE  DR]i:D(i£-BOAT  ESSAVOSS. 

"When  laid  up  for  repairs  in  July,  1871,  tbe  dredge  had  completed 
three  years'  work  without  undergoing  general  repairs. 

Tbe  effects  of  a  climate  not  favorable  to  the  preservation  of  wooden 
hulls  were  shown  in  the  serious  decay  of  many  of  the  vessel's  timbers, 
particularly  amidships,  and  in  the  condition  of  decks,  deck-beains,  and 
cabins;  besides,  tbe  forward  part  of  the  vessel  was  found  badly  racked 
from  the  action  of  the  excavating-propeller. 

Hepairs  indicated  were  made  with  a  view  to  putting  the  hull  in  con- 
dition for  one  season's  work,  leaving  the  thorough  repair  of  tbe  hull  for 
.  the  present  year. 

The  steam -machinery  it  was  necessary  to  put  in  complete  repair.  An 
entire  new  set  of  1,200  tubes  was  put  in  the  Iwilers.  The  condensers 
required  extensive  repairs.  The  old  circulating-pnmps  havingwornoDt 
were  replaced  by  new  ones.  A  new  bilge-pump  was  put  iu,  and  neir 
thmst-bcaring,  conptings,  casings,  and  clceve-lining  provided  for  the 
propeller-shafts.  This  constituted  the  bulk  of  repairs  to  steam-machin- 
ery. Many  minor  repairs  were  made  which  it  would  take  too  long  lo 
detail. 

The  dredging-maohiuery  proper  needed  but  slight  repair.  After 
these  were  completed,  and  tbe  dredge  resumed  work  on  the  bar,  uo  flir- 
tber  repair  was  called  for  until  during  May,  1872.    Dnring  this  month 
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the  excavating-propeller  was  twice  broken  and  repaired,  liaving  previ- 
ously run  nearly  one  year  without  breakage. 

Daring  tbe  present  year  extensive  repairs  to  the  hull  arc  conteiuphUeil, 
also  the  usual  repairs  to  propeller-ahaft,  casiug,  and  bearings. 

NEW  DREUGEHOAT. 

TIlia  nils  completed  during  the  year,  but  too  late  to  be  placed  at  work 
on  the  bar  until  after  the  .'lOth  of  June.  She  has  since  bocu  veil  tested 
at  Southwest  Pass,  and  works  in  every  way  to  my  satisl'actiou.  Tliu  ves- 
sel has  been  named  the  General  M.  U.  McAlester,  in  honor  of  the  late 
Brevet  Brigadier-General  JI.  D.  McAlester,  major  of  engineers,  who  in- 
iinguratet:!  the  plan  (just  completed  by  the  construction  of  this  vessel) 
on  which  our  work  at  the  moutli  of  the  Mississippi  has  been  conducted. 

Detailed  drawings  of  the  McAlester  will  be  forward«l  the  Depart- 
ment as  soon  as  tracings  for  file  in  this  office  arc  completed.    With  them 
will  be  sent  photographs  and  a  revised  copy  of  specifications. 
KURVEYS. 

Surveys  at  the  mouth  of  the  river  were  continued  during  the  year 
with  as  much  regularity  and  system  as  possible.  My  monthly  reports 
have  already  informed  you  of  the  difficulties  attcudiug  this  part  of  the 
work,  the  principal  being  failure  to  secure  the  services  of  a  saitable 
assistant  in  charge.  The  last  one  employed  is  doing  well,  is  comjwtent, 
faithful,  aud,  what  is  of  great  importance,  takes  more  than  ordinary 
interest  in  making  the  iuvestigations  directed. 

Financial  statement. 

Available  Jinio  30,  1B71 1*307, a7M  Bt 

Approprinliun  of  1^2 155,000  W 

Total avnilaWe since  JiineSO,  1871 '-     J62,278  Wl 

Eipended  diiriug  last  fiiical  year 287,  OOJ  06 

BalaDeeavailaliloJimeSO,  1872 175,275  74 

Oat  stand  iuR  iudebteilnttw : 

Due  on  new  dredge-boat ^9, 4rt9  34 

To  bo  rotiinied  to  apprunriation  of  lt'69 5,500  00 

Mi»cellaneou8 4,4tfa7G 

, 59,459  10 

AvaMftble  for  work  this  ytnr 115^816  64 

This  aroonnt  falls  short  of  my  estimate  for  the  year  by  nearly  $10,000. 

In  expectation  of  having  the  full  amount  of  my  estimate  for  next 
year  appropriated,  I  shall  not  ask  for  an  additional  appropriation  to 
make  good  the  deficit. 

It  is  recommended  that  there  be  appropriated  for  the  year  ending 
June  30, 1874,  the  sum  of  $125,000. 

The  followiug  statement  of  the  commerce  of  this  port  for  the  iMist 
year  has  been  received  from  the  office  of  the  collector  of  customs,  viz : 

Number  of  eDtrancca — Bteam-veBsela 616 

ToDUBKc 639,943.88 

Xainbetor  dearancM— iite»m-veuela 'M 

TonD.Be 739,650.21 

>' amber  of  entraocea — sail-vessels 945 

•«  Tonnage 136,650.77 

Xnmber  of  ckaraiicea— sail-resBels 1,000 

Tonnag* 457.996.23 
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Toljil  value  of  imports : 
Specie,  froe  and  dutiable »lH,64a,18S 

Totnl  Taliie  of  exports  : 

Domeatic,  to  foreij^D  couDtriea $89,501,149  00 

Foreign,  to  foreign  coantries 1,301,700  011 

Total  of  exports 90,802,M9  (H( 

Amnuutof  revenue  collected  ou  injport« 15,184,053  93 

Acampamoit  of  this  statomeut  with  thecotnmercial  statement  aab- 
mittcd  in  my  report  for  the  preceding  year,  gives  gratifyiag  evidence  of 
the  great  benefit  commerce  has  derived  from  the  work  of  improvemont 
at  SotitU'ivest  Pass. 

It  will  be  observed  that  the  total  ralne  of  imports  and  exports  is 
nbout  the  same  for  the  two  years,  notwithstanding  the  reduced  valneof 
the  most  important  articles  of  export  for  the  past  year,  while  the  num- 
ber of  vessels  engaged  in  the  trade  has  been  greatly  reduced.  This  in- 
dicates that  vessels  have  been  loaded  to  their  full  capacity  and  draught, 
instead  of  being,  as  in  previous  years,  but  partially  loaded.  The  mooey- 
valufl  of  this  privilege  to  ship-owners,  in  increase  of  profits,  or  to  ship- 
pers, in  reduction  of  freight,  cannot  be  estimated. 

The  past  year's  work  had  the  farther  effect  of  inspiring  business 
men  with  confidence  in  its  successful  continuance,  and  in  consequence 
there  is  predicted  for  the  present  year  a  large  increase  in  the  business 
of  this  port. 

Several  new  steamers  will  be  added  this  fall  to  the  old  lines  now  run- 
ning here,  and  two  new  European  lines  will  have  twelve  fine  steamships 
ready  to  enter  the  trade  at  the  same  time.  These  latter  have  been  at 
tracted  by  the  growing  importance  of  this  port  as  a  point  for  the  export 
of  grain  in  bulk,  an  importance  given  it  by  the  cheapness  and  facility 
with  which  grain  in  bulk  can  be  delivered  here  in  model  barges  from 
Saint  Louis  and  other  points  on  the  Mississippi  and  its  tributaries,  and 
by  the  possibility  of  taking  large  cargoes  over  the  bar  at  Sonthwest 
Pass  in  its  present  improved  condition. 

PROJECT   FOR   THR   YEAR   EMDlfja  .TUNE   30,    1873. 

It  is  proposed  to  discontinue  the  work  early  in  August,  the  stage  of 
the  river  being  favorable,  and  to  only  recommence  work  on  the  bar  when 
the  channel  shall  have  shoaled  to  18  feet.  It  is  thought  that  this  will 
not  occur  until  the  commencement  of  the  fall  rise  in  the  river. 

Daring  the  summer  repairs  to  the  Essayons  will  be  made. 

smtvEYs  wnx  be  continued. 

The  work  is  not  susceptible  of  itermanent  completion.  It  is  located 
in  the  collection-district  of  Kew  Orleans,  aud  at  Sontliwest  Pass,  near 
the  tight-house  at  the  entrance  to  that  pass. 

II.— IMPROVEMENT  OF  THE  INNER  BAR  AT  THE  ENTRANCE  TO  THE  HAR- 
BOR OF  GALVESTON.  TEXAS. 

With  the  appropriation  available  duringthepast  year,  a  dredge-boat, 
two  dnmp-scows,  and  a  steam  tug-boat  were  purchased  and  held  in 
readiness  for  work  on  the  bar  when  needed.  That  these  were  not 
needed  or  worked  during  the  year  ia  due  to  the  good  effect  produced  by 
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the  jettee  constructed  by  the  city  of  Galveston,  as  lieretofore  reported. 
This  jettee  caused  the  channel  across  the  inner  bar  to  cut  oat  and  re- 
main, with  a  depth  equal  to  that  available  over  the  outer  bar.  Under 
the  circumstances,  dredging  to  further  deepen  or  to  widen  the  channel 
voald  have  been  an  expense  from  which  no  henetit  conld  have  been 
derived.  I  could,  therefore,  only  hold  the  dredge  in  condition  to  work 
the  channel  in  case  the  jettee  should  be  destroyed  by  storms,  or  from 
other  causes  fuil  to  maintain  a  good  channel. 

Under  authority  from  the  Secretary  of  War,  of  which  1  was  notified 
by  letter  from  the  Chief  of  Engineers,  dated  May  25, 1872, 1  have  allowed 
Messrs.  J.  S.  Sellers  &  Co.,  of  Galveston,  the  use  of  the  dredge  for  im-  ' 
proving  their  wharf-front,  on  condition  that  they  Bhall  return  it,  when 
called  upon  to  do  so,  in  the  same  good  condition  in  every  respect  as 
received. 

During  the  present  year,  from  about  tlie  1st  of  September,  it  is  pro- 
posed to  employ  the  dredge  on  the  work  at  Bed  Fish  Bar,  Galves- 
ton Bay  ;  afterwards  on  the  work  at  Calcasieu  Pass,  Louisiana. 

The  tug-boat  will  also  be  employed  when  required  on  tbese  works, 
and,  besides,  be  employed  on  the  survey  of  Galveston  Harbor,  and  the 
works  of  improvement  in  the  harbor  projected  for  this  year. 

Of  the  appropriation  made  by  act  of  Congress  approved  June  10, 
1872,  as  much  as  may  be  required  (about  $10,000]  will  be  expended  in 
making  n  survey  of  the  harbor  and  entrance.  The  remainder  will  be 
applied  in  making  the  jettee,  before  mentioned,  of  a  more  itennanent 
character  than  it  now  has. 

Cash  gtatemmt. 

Jill;  I,  leri,  tlicre  wtiB  avRilalilo  from  appropriatioiiH  of  1870  and  1871....  $H,^i  24 
Krom  llie  appiopriation  of  1B69,  and  tu  bo  retuiue<l  to  the  United  S^tatea 
Treasury 1,000  GO 

ToUl 4!V.883a4 

There  B-nsesp^niled  during  tlio  pnsC  year 45,860  77 

Uavio);  on  hand 162  47 

There  wos  appropriated  bj  act  approved  June  10, 1W2 31,000  00 

Total  no  hand  aud  nvailable 31, 162  47 

Deduct  amount  to  be  returned  to  apprupriatioii  of  lH(i9 1,00000 

[.eaving  available  for  work  tlilaycar 30,162  47 

Of  which  about  $10,000  will  be  applied  to  snrvcy,  and  the  l>alance  to 
improvement  of  jettee. 

An  estimate  for  next  year  will  be  submitted  after  completion  of  the 
survey. 

A  project  for  this  survey  has  been  submitted  aiid  approved. 

The  work  is  not  susceptible  of  permanent  completion.  It  will,  to  a 
limited  extent,  benefit  the  commerce  of  Galveston. 

The  following  statement  of  the  commerce  of  that  port  hiis  been  re- 
ceived from  the  collector  of  customs,  and  is  submitted,  viz: 

Number  of  entrances— ateam- vessels,  257;  tonnage 279, 175 

Nombei  of  clearances— a  team,  vessels,  242;  tonnage 200,  B22 

ToUl  toonatje 539,997 

Nnmljer  of  entrances— aailiug-vesaels,  338;  tonnage 114,447 

Nomberof  eleamnces—saiiing-veeaels,  395;  tonnage 129,659 

Total  tonnage Mt,VJ6 


b/GoOgti 
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Total  valiiK  of  imports,  Iroe  and  dutiable Sl,7[^,iMI  («) 

Total  value  of  pk ports,  Jomostic,  to  foTcign  countries Sl0,5l?,2ril  I"' 

Total  yhI lie  of  exports,  fureigu,  to  foreign  coiintrifs ISy  IHi 

Grand  total  of  cxiwrta 10,  HIS.  440  « 

Total  ainnnnt  of  revoiinc  i-nll.-ctcd  on  imports «709, 270  2! 

The  work  is  located  at  tbc  entrance  to  Galveston  Harbor,  in  the  col- 
lection district  of  Galveston,  and  near  the  light-house  ou  Bolivar  Point. 
Texas. 

III.— IMPROVKMEXT  OF  lUYOi:  TECHE.  LuflSIAN.V. 

,Mj-  last  aimiiai  report  represented  the  wrecks  and  otber  obstmelionj' 
cleared  from  the  bayou,  from  its  mouth  to  tiie  town  of  New  Iberia. 
Shortly  after  tlie  rendition  of  this  report  work  was  suspended  for  a 
period,  on  account  of  high  water  in  the  bayou.  When  resumed,  the 
work  was  commeuced  at  the  town  of  Saint  Martinsville,  the  highest 
point  on  the  stream  to  which  improvement  was  contemplatfid,  aud  trom 
this  point  to  New  Iberia  all  obstructions  were  removed.  Afterward,  the 
stage  of  the  water  in  the  bayou  being  more  favorable  than  at  any  previ- 
ous period  of  the  work,  that  portion  of  the  stream  below  New  Iberia  was 
revisited,  and  some  few  obstructions  that  ba*l  before  escaped  notice 
removed,  making  altogether  unobstructed  navigation  from  Saint  Mar- 
tinsville to  the  Atcbafalaya  Kiver,  a  distance  of  about  seventy-five  miles, 
being  all  that  was  contemplated  by  my  instructions. 

The  results  of  operations  during  the  wliole  time  employed  on  the 
work  are  detailed  as  follows,  viz : 

Thirteen  wrecks  totally  removed,  viz,  of  steamers  J.  B.  Cotton,  Fly- 
Catcher,  News  Boy,  Gossamer,  Biaua,  Minerva,  K.  J-  Hart,  Andrews, 
and  Guide ;  2  schooners  and  '2  barges. 

Three  wrecks  partially  removed,  viz,  2  steamers,  Itob  Hoy  and  Iberia: 
1  lighter. 

One  sunken  raft,  of  194  large  live-oak  logs,  totally  removed;  82  bridge- 
piles  pulled  out  and  removed;  24  dangerous  snags  removed;  38  over- 
iiangiug  trees  cut  and  removed  from  banks;  4  live-oak  roots,  witb 
dangerous  stumps,  removed;  IOC  large  projecting  limbs  cut  and  re- 
moved; 39  projecting  logs  removed. 

The  work  has  given  great  satisfaction  t^i  all  parties  interested  in  the 
navigation  of  the  bayou,  and  has  benefited  commerce  to  the  full  valne 
of  the  money  expended. 

Financial  statemeut. 
ADioiiiit  appropriateilJiily  U.lftTO JlT.aOO  0<i 

Total  coat  of  imi>rovemBut ^13^*11^ 

Derived  from  sale  of  property  ami  coTered  iato  Treasury 448  75 

On  hand  in  New  Orleans,  unexpended andcovered into  Treoeary 573  Ti 

Not  drftwu  from  United  States  Treasnry 4,000  «> 

17,500  Otf 

I'uexpendetl  balance |5,  OS  4r 

This  balance  would  have  been  more  than  sufficient  to  have  completed 
the  work  as  originally  planned.  Better  acquaintance  with  the  waate 
of  commerce,  attained  during  the  progress  of  the  work,  enabled  me  to 
modify  the  original  plan.    I  decided  the  removal  of  underbrush  from 


REPORT   OF   THE    CHIEF    OF    EN01N?:ERS.  557 

the  baDks  at  dmtow  poiots  of  tlie  bayou  botli  nnnecessfiry  ttnd  inexpe- 
'  (lient;  none  was  removed.    Many  trees,  marked  at  the  time  of  survey 
for  removal,  were  left  standing  for  the  same  reasons. 

The  scheme  for  conduct  of  the  work  was  also  modified,  bat  one  work- 
ing party  being  employed,  thus  economizing  on  machinery,  bat  extend- 
ing the  work  over  a  greater  period  than  was  originally  coDtempIated. 
This  change  was  attended  with  marked  economy,  and  no  very  »ierious 
inconvenience  to  commerce. 

My  ncknowledgments  are  dne  to  Mr.  D.  M.  Kingsbury  for  his  able 
and  faithful  superintendence  of  the  working  party.  Without  his  efficient 
aid  the  work  could  not  have  been  done  so  economically,  perhaps  not  so 
tboronglily. 

The  work  was  located  in  the  collection-district  of  New  Orleans.    The 
nearest  light-house  is  located  at  the  entrance  to  Atcbafalaya  Bay. 
Very  respectfully,  vour  obedient  servant, 

C.  ^^'.  HOWELL, 
CapUtin  of  Engineers,  J'nited  States  Army. 
Drigadier-Oencrnl  A.  A.  Humphreys, 

Chief  of  Engineers,  United  Staten  Army,  Wtishington,  D.  V. 
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New  Orleans,  June  12,  ISTS. 
R  Sir:  Voiir  letter  arldreftsed  to  Mewtra.  Price,  Hine,  and  Tiipper,  requiring  their 
lent  concerning  benejita  to  Bayou  Tethe  ilerived  from  works  dune  under  the  Bj>eciiit 
euperviBion  of  jour  office,  was  banded  to  me  b;  these  ;^ntlemen  for  aoswer. 

It  is  a  pleasant  duty  to  acknowledge  t!iat  the  work  done,  under  your  instruct  ions,  by 
Captain  KingsbuTy  U  complete  in  every  respect,  and  restored  once  more  tbat  important 
stream,  Bayou  Teche,  to  navigation. 

Captain  Kingsbury,  with  ooiomeiidable  energy,  rcniovcd  evtry  obstruction  from  tbe 
moutli  of  liayou  Tecbe  to  Fansae  Pointe,  a  diHtimce  of  70  miles,  cousisting  of  aome'iO 
steamboats'  bullfl,  3  gun-boats,  not  less  tban  50  logs  or  sawyers,  jtnd  managed  bis  work 
eo  economicaUy  as  not  to  absorb  the  whole  of  the  anpropriBlion  made  by  Coagreus, 
(817,500.) 

I  certify  tbat  tbe  job  of  removing  tlieao  obstructions  is  perfect  and  well  done;  th«t 
public  interest  of  tbat  section  of  country  has  received  therefrom  imnieDse  advantages, 
and  tbe  navigation  comnany  which  I  represent' hereby  tender  you  and  Captain  KingH- 
buiy  their  sincere  tbanks  for  the  thorough  manner  in  which  this  heavy  task  wan 
performed. 

In  conclusion,  I  will  further  add  that  if  the  State  appropriation  of  8.10,000  had  been 
OB  judiciously  expended  as  the  congressional,  under  your  charge,  tbe  trees,  overhaugiDg 
live  oaks,  &c.,  would  all  have  been  removed,  leaving  a  handsome  balance,  (unex- 
pended,) but  personal  greed  absorbed  all  of  tbe  State  appropriation  and  left  many  trees 
standing. 

With  renewed  assorance  of  high  esteem  and  consideration  for  youraelf  and  Captain 
Ktngsbary,  I  remoin  yours,  respectfully, 

E.  B.  TRIKIDAD, 
Captain  Vniled  Slatet  ilail-Boat  and  Superinlmdnil  A.  M.  T.  C«. 
Major  C.  W.  Howrxi., 

Captain  of  E»gineer»,  AVio  OrUatu,  Loaigiarm. 

I  take  great  pleasure  in  testifying  to  tbe  facta  stated  by  Captain  Trinidad.    From 
personal  obeerrallon,  dating  the  work  of  clearing  tbe  Teche  and  since,  it  ia  not  too 
much  to  say  that  the  accomplishment  of  the  work  was  mote  thorough  and  at  lew  coel 
than  any  similar  job  I  have  ever  examined. 
Yonrs,  very  respectfully, 

T.  Tl'PPER, 
P}tiidrHl  A.  if.  T.  C»mp«ny. 


N3- 


United  States  Engineer  Office, 

New  Orleans,  Louisiana,  April  21),  1S72. 

General  :  I  have  tbe  honor  to  transmit  herewith  a  ■preliminary  re- 
port, submitted  by  Lieutenant  E,  A.  Woodruff,  giring  a  general  plan, 
■with  estimates,  for  the  improvement  of  navigation  in  Eed  River  above 
Shreveport,  Louisiana,  and  in  the  route  from  Shreveport  to  Jefferson, 
Texas,  via  Sodo  and  Ferry  Lakes  and  Cypress  Bayou.  A  sketch  of  that 
portion  of  Eed  River  now  obstructed  hy  raft  and  of  a  portion  of  the 
route  to  Jefferson  accompanies  the  report. 

The  iecommendatioaa.mad6  by  Lieutenant  Woodruff' can  only  be  dis- 
-cuseed  when  his  final  report  is  submitted. 

The  facta  elicited  by  his  survey  of  the  Red  Eiver  "  raft-region"  show 
that  its  character  has  been  thoroughly  misapprehended  by  engineers, 
and  that  it  has  been  a  comparatively  unknown  country,  even  to  the 
oldest  settlers  on  its  borders.  The  "great  raft"  itself  dwindles  down 
to  a  pigmy  in  comparison  with  the  popular  notion  of  its  extent  and  con- 
stitution. 


.„,Googlc 
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Lieutenant  WoodruQ's  careful  personal  examination  of  the  whole 
rountry  covered  by  his  survey  eminently  qnaliflos  liim  for  deciding  the 
relative  value  of  the  several  plans  heretofore  submitted  both  for  remov- 
ing and  for  evading  the  raft.  He  recommends  the  removal.  The  plan 
of  operations  sketched  is  the  best  that  can  be  devised.  It  is  necessarily 
(Tcde,  but  will  be  elaborated  in  the  final  report. 
The  estimates  are  as  good  approximates  as  can  be  made  at  this  time. 
Very  resjicctfullv,  your  obedient  servant, 

C.  W.  HOWELL, 
Captain  of  Engineers,  United  Static  Army. 
Brigadier  General  A.  A.  HirjiPiiKEYS, 

Chief  of  Engineers,  U.  S.  A.,  ^ynshington,  D.  C. 


I'siTEn  States  E>-niNF.KB  Offick, 

AVtF  Orltaiia,  LouiriaHa,  Jpril  35,  1873. 

Sir  :  I  have  the  honor  to  mibniit  the  following  prelim inmy  report  on  the  survojB  of 

Red  River  and  Cy press  Bayou,  in  compliance  wim  your  order  accutupanjing  a  telegram 

from  the  Chief  of  Engineers,  dated  April  IS,  1872.    The  object  of  tuia  report  being  to 

'  Dupjily  inch  information  as  baa  been  obtained  by  the  snrvcy,  eapecially  with  regara  to 

" iprovement  of  the  navigation  of  Red  River  from  Shreveport  lo  the  river  above 

"knd  of  the  lakea  ana  Cypress  Bayoa  to  Jefferson,  Texaa,  the  general  r  —  '*" 


X. 


only  of  tbe  anrvey  are  herein  given,  iritb  a  statement  of  tlie  plans  and  entimatAS  for 
sach  improvements  oa  are  recommended.  A  sketch  of  the  raft-region  of  Red  River  K 
transmitted  herewith;  also,  a  sketch  of  the  lower  end  of  Sodu  Lake,  pertaining  to  tbe 
improvement  of  Cypress  Bayou  navigation.  A  general  map  of  the  whole  region  from 
Shreveport,  Louisiana,  to  Jefferson,  Texas,  and  to  (he  head  of  the  raft,  ia  in  prepara- 
tion, but  cannot  be  completed  for  this  preliminary  report.  The  sketch  of  the  raft 
shows  accnrat«ly  the  portion  of  Red  River  obstructed  by  floating  raft  and  "  tow-heads," 
with  characteristic  soundings  made  at  tbe  time  of  tbe  survey.  The  total  lengtli  of  raft 
covering  the  whole  breadth  of  the  river  is  seven  miles,  but  throughout  almost  all  of 
the  distance  between  the  head  and  foot  of  the  raft  the  channel  is  partially  obstructed. 
Tbe  whole  urea  of  floating  raft  is  computed  at  290  acres.  The  whole  aroo  of  "  tow- 
heads,"  or  raft  resting  on  the  Iwftom  and  above  water  at  the  time  of  tbe  survey,  is 
computed  at  103  acres.  According  to  your  letter  of  instructions,  dateil  October  17, 
1^1,  the  object  of  the  survey  of  the  raft-region  is  to  determine  which  of  two  general 
methods  of  improvements  is  more  feasible:  tbe  removal  of  the  raft  obstructions  from 
tbe  main  channel  or  the  openiug  of  some  route  around  them.  Tlie  latter  plan  was 
recommended,  and  work  upon  it  done  by  Mr.  Charles  Fuller,  United  States  agent, 
n  Oder  Colon  elJ.  E.  Johnston,Topogr»jibical  Engineers,  in  ISM-'.'SS.  The  route  selected 
was  through  Dooley's  Bayon,  Shift-tail  Lake,  Sodo  Lake,  and  Twelve-mile  Bayou.  A 
survey  and  careful  tixamiontioD  of  this  route  have  been  made,  as  well  as  of  all  other 
poMiblo  Tontes  on  the  west  side  of  the  river.  The  details  will  be  fully  given  in  the 
report  to  accompany  the  completed  maps,  but  the  results  only  are  here  stated.  All  of 
BUch  routes  are  rejected  as  im practicable,  for  the  following  general  reo-loni ; 

1.  The  route  to  be  opened  should  not  only  afford  passage  lor  boatsat  moderate  stages 
of  water,  but  should  have  sofDcient  c.ipacity  (depth  being  tbe  more  important)  to  carry 
the  drift  which  will  continue  to  come  fioni'tbc  upper  river  till  the  sources  of  its  supply- 
are  destroyed.  To  give  such  ciipacity  would  reijuire  extensive  excavations  in  the  clay 
formations  thrtuigb  which  any  aiich  route  would  pass,  involving  great  expense  fur 
digging  or  dredging. 

t.  Such  a  route  would  necessarily  be  ninch  shorter  than  the  main  river,  giving  a 

Eat^r  fall  per  niite  fiuin  its  head  at  the  river  to  tbe  lakes.  At  SL'veral  points  it  would 
'e  diOtcuIt  rapids,  and  the  fi^ghets  of  the  upper  river  would  be  brought  down  so 
qnicklj  that  tbe  time  of  high  water  in  it  anil  the  river  would  be  greatly  decreased.  It 
is  protMble  that  any  such  channel  would,  on  this  account,  reii]uire  an  high  water  for 
Qavigation  as  do  the  present  routes,  opened  utidor  churters  from  the  State  of  Louisiana. 

3.  llie  channel  of  the  main  river  atfurda  a  greater  and  more  uniform  depth  than  can 
be  given  to  any  other  route  for  the  cost  of  remnving  the  raft,  aud  can  therefore  be 
most  easily  adapted  to  the  carrying  of  new  formations  of  raft.  It  would  afford  iuconi- 
parftbly  better  navigation  than  any  other  roiit«  and  for  a  much  longer  time  after  each 
rise. 

That  (be  removal  of  the  raft  and  the  prevention  of  its  re-formatioD  is  desirable, 
hanlty  admits  of  iliacusaion.  The  nep<l  of  a  cheap  mode  of  transportation  of  the  pro- 
ducts of  tbe  upiier  river,  the  relief  of  valuable  plantations  made  worthless  by  overflow, 
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and  the  proveutioa  of  the  niio  of  more  valuable  plaotBtiona  abore,  are  niffleicot  if:^ 
sous  to  warrant  extoUBive  appropriations  for  these  ends,  provided  it  be  shawD  thu  ib^ 
work  is  practicable  irttbin  reasonable  limits  of  expend! tn re.  Theouly  objectioDlik<>:t 
to  be  raixed,  except  that  of  expeaae,  is  the  anticipated  injury  to  the  lake  anil  bi;uj 
naviKation  to  Jefferson,  Texas. 

The  people  of  that  city  are  uaturallf  anxions  to  secure  their  present  facilities  ind 
to  improve  tliem.  Even  if  their  apprehensions  were  well  grounded,  they  woald  tw^ 
an  iusulticient  reason  for  allowing  the  ruiu  caused  by  the  backing  up  of  tb^niir: 
above  the  raft  to  spread  over  the  productive  valley  helow  Fulton;  but  it  is  snM«|itik> 
of  demonstration  that  the  decrease  of  the  water  in  the  lakes,  caused  by  oprnin;:  lL> 
main  channel  of  the  river,  must  be  very  Kradnal,  and  that  the  injury  to  DaTifpiii<>L 
may  be  ecitirely  counteracted  by  means  not  ton  expensive  to  admit  of  pnMticul  apptj- 
cation.  Such  a  demonstration  will  be  attempted  in  the  completed  report,  but  hrrvlt' 
moans  only  for  carrying  out  desired  improvemeuts  are  indicaleil,  with  such  esliiDalF> 
as  the  time  and  the  unfinished  state  of  the  maps  have  enabled  ne  t«  propair.  lo 
make  intelligible  the  methods  recommended  for  the  removal  of  the  raft,  it  is  nec<«>jn 
to  explHin  tho  nature  of  the  obstructions  found  in  it.  BpKiuning  at  Carolina  BluT- 
,  the  foot  of  the  raft,  we  find,  at  low  water,  an  almost  complete  dam,  consisting  i>f  iri'i 
of  tow-heads,  extending  across  the  river,  between  which  the  water  flows  rapiiliv 
These  tow-heads  aru  formed  during  freshets  hy  an  accumulation  of  the  logs  and  dnii-  . 
woo4r  of  which  the  raft  is  formed,  around  some  snag,  which  cbecks  their  ftngir-  | 
down  ths  river.  As  the  water  falls  the  pile  rests  on  tlie  hottoai.  and  a  rapid  ityiv  j 
tion  of  mud  takes  place  around  it.  The  surface  left  above  water  produces  willan-. 
which  grow  rapidly  awl  bind  the  mass  more  lirmly  togctber  Uy  their  ronts,  which  »'•- 
protect  the  deposit  from  the  washing  of  subsuiiucot  freshets.  The  willows  founil  i. 
the  tow-heads  of  this  oldest  part  of  tne  raft  are  none  of  them  larger  than  10  inchr*  ii 
diameter.  As  shown  by  the  map,  the  tow-heads  ate  found  priucipallj-  below  IJiwIri  ■ 
Bayou,  in  which  part  of  the  river  they  form  the  principal  feature  of  the'  raft  ol*<nic- 
tione.  Geuerally  they  are  islands,  but  fVuiiuciitly  project  into  the  channel  from  ••t 
side,  greiitly  narrowing  the  water-way. 

Above  Dooley's  Bayou  floating  raft  U  more  common,  snd  above  Red  Bayou  tbr  to* 
heads  entirely  ilisappear  and  tbe  greater  areas  of  floating  raft  ore  found.  But  thmnEO- 
out  all  the  raft  much  of  the  oiaterial  of  which  it  is  composed  is  water-logged  w- 
sunken,  so  that  one  end  rests  on  the  biittom.  If  cut  into  short  pieces,  the  heavier  cnJv 
nsually  the  stumiis,  would  sink,  while  the  lighter  ports  would  float.  In  removing  i-- 
raft,  therofon',  all  water-log^d  trees  and  stumps  must  be  removed  from  tbe  cbsnai. 
md  deposited  where  they  will  not  be  liable  to  obstruct  navigation.     Only  a  small  pn^   I 


portion  of  the  tow-heads  will  float,  and  as  they  are  made  up  of  piles  of  drift-lop  iti 
red  mud,  their  removal  presents  the  greater  dimculty.  The  river  below  Carolina  Blur-  i 
is  mnoh  narrower  than  formerly,  aud  its  sides  fringed  with  willows  which  wonld  is  I 
pede  the  passage  of  large  botlies  of  floating  drift,  u  the  raft  were  removed  and  a  nr'i 
run  of  dnft  brought  down  by  a  frashet,  it  would  doubtless  jam  iu  some  part  uf  ibr 
narrow  river  below  Dooley's  Bayou,  or  in  the  vicinity  of  Carolina  lllnlts.  Thertfiiir 
the  batiks  of  tlie  narrow  part  of  the  river  should  lie  cleared  of  trees,  in  order  thsl  ili' 
caving  of  banks  and  enlargement  of  channel  way  go  on  as  rapidly  ox  iioK^bl^.  TU 
river  above  the  raft  supplies  material  for  new  fonnations.  This  siipply  ehonld  I' 
stopped,  or  at  least  diminished.  This  would  re()iiire  the  cutlinj;  of  nil  anags,  and  Jf*: 
trees,  lying  on  sand-bars  or  on  the  banks,  which  are  likely  to  tail  into  the  river.  C  :■ 
ton-wood  trees,  when  deadened,  decay  so  rapidly  that  if  their  falling  into  tbe  riv«t< 
delayed  two  or  three  years,  they  will  not  be  likely  to  form  raft.  The  work  to  bt  ■k!- 
js,  therefore,  of  three  kinds: 

1.  Clearing  of  banks  and  bars  aliovc  nud  below  the  raft. 

2.  Removal  of  tow-bead.^,  or  sunken  raft. 

3.  Cntting  up  and  removing  floating  raft. 

For  the  lirst  work  a  nartyof  axmea  will  iMinesdoil  below  tho  raft,  and  a  hugi'ipir^' 
or  two  parties,  above  the  raft.    The  work  below  the  raft  need  not  extend  below  ^lii"> 

fort  From  what  I  can  leaiii  by  inquiry,  tho  work  above  should  extend  two  or  ibn- 
undred  miles  above  the  bead  of  the  raft. 

For  the  second  work  1  snbmit  the  following  plan  i  Bnihl  a  strong  double-hnll  ftv 
100  feet  in  length,  each  hnll  having  20-foot  beam  and  %-incl]  bold;  fjiace  brtam. 
hulls,  10  feet,  each  hull  to  have  a  steam-capstan,  worked  b;  a  nigger-engine,  wbicb  i>i 
also  bo  used  for  sawing  snags  when  raiseil ;  the  iiair  to  be  provided  with  strung  .•brj.'- 
and  all  convouieut  appliances  for  lifting  sunken  raft  aud  sawing  it  up ;  this  Imi*I  !<■  )• 
towed  by  a  lightrdraught  steamboat,  (iirnisheil  with  a  st^am-crano  on  the  bo»,  to  ** 
used  in  dlschargiug  on  the  bank  such  waterlogged  raft  as  may  have  been  cat  op" 
the  double  bout;  apparatus  for  blasting  tbe  tow-heads  and  battures  to  be  piDTiilr^l; 
but  whelhiT  tlio  use  of  any  explosive  couiiwuiid  for  this  ptirjKwo  will  be  econowirsi '.' 
not  can  be  detjirmined  ouly  by  eiperiraont.  From  their  strnotore  and  sitnotiou.  I  ibi:« 
it  probable  that  blasting  will  facilitate  their  removal.  This  work  should  begin  ■!  "^' 
foot  of  the  rait.    The  plan  here  rcci-mnieuded  was  suggested  to  me  hy  the  app*"-' 
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!B  of  the  work,  which  can  be  done  to  best  B<1  vantage  iu  low  water,  wltott  ligbt- 
dniugbt  boats  will  be  r«|uired.  I  have  since  learned  that  a  similai'  plun  htiA  been 
recom mended  for  the  femuval  of  Bna^B  in  the  ArkanHos  River,  in  a  report  of  Captain 
David  Hiner,  tranamitted  by  Colonel  Macorab  to  the  Chief  of  Engineers  with  hta  report 
for  1B68.  (See  report  of  Chief  of  Engineers,  1868,  p.  596.)  To  Captain  Hiner'e  report  I 
am  indebted  for  eatimates  of  cost  of  working. 

For  the  third  class  of  work  different  appliances  are  required  for  Kfeatest  economy. 

I  snbmit  the  following  description  of  a  saw-lKiftt,  devised  for  cutting  np  floating  raft, 
with  auxiliary  boats  for  removing  the  water-logged  parts  of  the  trcea  cut.  One  stecn- 
wheet  boat,  of  175  feet  in  lengtU,  40  feet  beam,  and  5  feet  hold,  famiBbed  with  Hlopiue 
aides  or  aproua  for  a  ilistanci!  nf  100  feel  from  the  bow,  tbo  bow  also  to  be  furnished 
■with  an  apron ;  these  aprons  to  have  a  slope  of  ib'~  to  the  water,  and  to  be  furnished 
-witli  cniss-cut  eawH  at  intervals  of  30  feet,  coDDecting  at  pleasure  with  shafts  under 
the  deck,  run  by  a  ainall  engine  for  that  purpose,  one  shan  parallel  to  each  aide  and 
one  across  the  bun- ;  the  bow  to  be  furnished  with  two  st«aui-capatanB,  and  the  deck 
with  a  steam-orane,  all  worked  by  one  large  nigger-en jrine  in  the  bow,  and  each  con- 
necting at  pleasure  with  the  engine.  Movable  shears,  for  lifting  at  bow  or  sides,  also 
to  1)0  provided.  The  manner  ol  working  this  boat  would  be  as  follows  :  Beginning  at 
tb«  lower  end  of  a  field  of  floating  raft,  some  of  the  larger  logs  wonld  be  drawn  by  the 
steam  capstan  or  crane  to  the  sides  and  bow,  where  they  would  be  cut  up  by  the  ad- 
justable cross-cut  saws,  and  the  pieces  allowed  to  float  down  stream.  The  power  of 
tbe  boat  would  also  be  used  at  times  to  break  loose  and  scatter  the  raft.  Large  trees 
will  freqnently  he  found,  the  roots  of  which  rest  on  the  bottom,  while  the  top  is  ont  of 
water,  llie  part  long  underwater  will  not  Hoat,  and,  if  allowed  t4>aink  where  cnt  up, 
may  prove  daugerons  to  boats  iu  tow  water.  To  dispose  of  anch  loga,  it  is  proposed  to 
bttre  a  strong  scow,  managed  by  a  small  stern-wheel  steamboat,  in  readiness  to  receive 
the  heavy  cnt  loga,  which  can  be  HfMd  by  the  steam-crane  of  the  aaw-boat,  the  small 
tow-boat  to  be  alao  provided  with  a  ateam-rrane  for  unloading  the  scow  at  the  bank, 
wben  no  auitahle  place  for  dumping  the  load  can  be  found  near  at  hand.  In  the  last 
work  of  removing  the  rait,  undertaken  by  Mr.  Thomas  T.  WiUiamson,  in  1841,  the  aide- 
wheel  boat  Eradicator  (which  had  been  used  by  Shreve)  was  used.  This  boot  had  an 
apron  at  the  bow,  up  which  tbe  logn  were  drawn  by  a  steam-windlass.  When  con- 
veniently npon  tbe  apron,  they  were  sawed  by  hand  into  ienjjths  of  about  20  feet.  The 
stumps,  which  were  too  heavy  to  float,  were  disposed  of  with  much  loss  of  time,  by 
being  taken  on  the  boat  to  some  bayou  or  lake  where  they  could  be  dropped  out  of 
the  channel.  In  the  boat  proposed,  the  sawing  could  be  done  by  steam-power,  without 
IIAiog  tbe  logs  entirely  from  water  until  sawed,  when  those  parts  likely  to  sink  could 
be  removed  on  the  scow  provided  for  the  purpose,  withont  interrnpting  the  progress 
of  tbe  SAW-boat.  Mr.  Williamson  also  employed  men  to  go  npon  the  surface  of  the  raft, 
by  means  of  long  planks,  and  saw  all  logs  within  reach  lata  short  lengths. 

He  says  that  a  saw  working  down  into  the  water  will  cut  fully  twice  as  fast  as  when 
entirely  out  of  water.  I  an>  led  to  recommend  stern-wheel  boats  because  of  their 
(greater  economy  in  running  and  lees  eipoanre  to  injnry  in  the  raft,  as  well  as  on  ac- 
count of  the  greater  deck  and  aide  room  which  they  afforil.  Supposing  the  plan  here 
submitted  to  oe  adopted,  it  remains  to  consider  the  amount  of  runuiug  eii>enseB  and 
tbe  rat«  at  which  the  work  can  be  done.  Estimates  of  probable  cost  of  boats  and  ma- 
cbinety  and  running  expenses  for  one  year  are  appended.  Ouly  trial  can  determine 
tbe  rate  at  which  any  machinery  or  work  can  remove  the  obstructions,  and  to  specify 
tbe  time  in  which  the  wethoil  recommended  can  complete  the  work  wi)uld  be  mere 
guess-work,  or,  at  betit,  an  estimate  baaed  upou  uncertain  data. 

Assuming  such  data  aa  the  survey  affords,  aud  supposing  that  the  work  be  carried 
on  under  competent  and  faithful  supervision,  the  estimates  which  I  have  made  lead 
me  to  think  it  possible  to  open  a  navigable  channel  jn  one  year  of  work.  Work  done 
in  clearing  the  channel  from  tho  foot  of  the  raft  up  would  not  be  lost,  even  if  the 
-whole  were  not  at  once  completed.  If  the  main  river  were  opened  to  Red  Bayou,  a 
eboice  wonld  be  given  between  tho  two  side  routes  now  in  iise  at  lower  stages  of  water 
than  now  required  for  boats  to  pass  up  DIack  Bayou,  Tbe  channel  would  gradually 
improve  its  capacity  for  carrying  raft,  and,  when  the  whole  of  the  present  raft  is  dis- 
posed of,  need  not  again  be  allowed  to  choke  np.  Suppose  the  channel  entirety  open 
and  tbe  supply  of  drift  above  not  stopped.  In  the  event  of  any  great  run  of  drift  ap- 
pearing in  the  npper  river,'  it  might  be  boomed  at  some  place  above  Reii  Bayou,  prob- 
ably above  Alvans  first  canal, or  jnat  below  Hcn-ey's  Canal,  where  it  could  be  destroyed 
Bt  leisure  and  stowed  iu  Simpson's  Lake.  In  the  mean  time,  navigation  wonld  not  bo 
suspended,  as  there  would  be  a  good  route  from  Red  Bayou  through  Posten  Bayou,  or, 
better,  tbrongh  Stump-Dam  Bayou,  Kelly  Bayou,  Scott's  Slough,  and  Koun's  Canal. 
The  estimate  of  work  reqaired  after  the  first  opening  of  tho  channel  ia  atiil  more  diffl- 
cDlt,  and  can  be  based  only  on  judgment  as  to  time  that  the  boats  would  be  kept  at 
work,  which  would  vary  with  the  runs  of  drift  caused  by  freshets.  Ample  work  for 
the  large  boats  (donble  scow  aud  saw-boat)  could  be  found  for  some  years  in  removing 
■nags  throughout  the  whole  length  of  the  navigable  river.    The  saw-boat  would  be 
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Etiimales  far  ntfichiiiern  and  Kork  for  rcmoi'iwp  (ftp  ReA  Hirer  raft. 

1.  One  Htern-wbeel  saw-l)out,  fittcil  with  U'li  nawH  on  sloping  sides  aud  bar, 

two  steiim-cupBtanH,  witU  uiiuiiiftge  coiiipli^to f.".?.*-! 

2.  Steni-nbeel  tender  to  snw-boat,  witti  stuain-capatan  aud  Bteam-cranc,  far 

reDioviiiewat«r-lof;2ed  snagufruin  Raw'boat l.'^*' 

3.  Double-hnll  scow,  witli  lifting  aad  aawiug  appuratiu,  and  small  engine  for 

working  saue ir..M 

4.  Stem-wbcul  tow-boat  for  same,  with  one  steam-capstnu  aud  ateam-crane,  fur 

unloading  wal«r-logged  snags K'."" 

Total  mocliiuery  and  lioats ;»*.'*■■ 

Entiviate  for  wort  for  owe  year. 

No.  1  aaw-boat,  at  S5,i)00  permonth JiW.i"' 

No.  3,  with  No.  a,  at  JlpOOOpernionth la,'"' 

Nob.  4  and  5 au.i"' 

Ai  and  saw  party  above  rnfl 12.  i'" 

Ax  and  saw  part;  below  raft :t,  i|i< 

Kepairs  of  macliinery,  10  per  ceuL  on  coat 9.  H>' 

Total  work  and  rejMiirs  for  one  year , llfi.'^f 

,    Summary  far  (»ji«  gear. 

Boats  and  mactiiner; f^'.'kV' 

Work  and  repairs llil.'^f 

Contingencies,  20  pec  cent «,M' 

Total STAttH 

Subsequent  expense  of  keeping  river  clear  of  raft  and  improving  chltDDel  maylw   ' 
estimated,  for  first  year  af^r  opening  of  channel,  t5l>,000.    Afterwanl  the   eipeaw 
will  decrease  rapidly,  but  for  several  years  the  work  of  destroying  raft-niaterial  wxl 
gnaiding  Against  jams  must  oontinne,  at  an  aunuol  expense  of  from  |10,0U()  to  ^Sj,'**'- 


weet  into  Fairy  Lake,  ibl 
_„  _  tolerably  direct  conrse,  in  high  water,  reach  th«  present  month  of  Cjprees  Bavnr, 
we«t  of  the  Texati  line.  From  the  mouth  of  Cypress  Bayou  (Bois  d'Arc  Pass,  or  lb> 
Os-bowH)  to  JefFerson,  a  distance  of  tweoty-seveu  miles,  the  channel  ia  well  drSoni. 
and  nearly  all  of  the  way  hat  banks  above  water,  except  in  freshets  from  the  vallrie' 
this  stream  or  hi);h  water  of  the  lakes  from  Ked  River  overfloir.  A  snrvey  of  tlii- 
bayou,  with  transit  and  level  linea,  has  been  made  and  ext«nded  across  Fai^  L>lif  i'' 
the  south  side,  along  which  it  is  continued,  to  connect  with  the  west  line  of  the  R*^ 
Kiver  survey  at  the  bead  of  Willow  Pass.  The  map,  as  before  stated,  cannot  br  lur 
nished  with  this  preliminary  report. 
The  route  consists  of  four  distinct  divisions,  viz  : 

1.  Twelve-mile  Bayou,  from  Slireveport  to  the  loot  of  Sodo  Lake. 

2.  Sodo  Lake  t«  the  head  of  Willow  Pass. 

:).  Fairy  Lake  to  Bois  d'An\  Pass,  or  month  of  Cypress  Bayou. 

4.  Cypress  Bayou  to  JeOerson. 

Considered  as  levels  in  some  of  which  slackwaler  navigation  may  be  drMrabi^.  tb- 
division  is  slightly  different.  Twelvi^-mile  Bayou  is  a  rapid  stream,  but  d«e|i  >i>4 
crooked,  alwayn  atfording  tolerable  navigation  to  Albany,  at  the  foot  of  Sudo  1^' 
Sodo  Lake  may  be  conaiilered  a,  level  for  slackwater  navigation  from  Albany  In  th> 
head  of  Willow  Pass,  having  a  fall  in  that  distance  of  1.63  feet  at  the  time  of  the  tni 
vey.  From  Willow  Pass  the  level  of  Fairy  Lake  extends  throughout  the  whalii  Isli' 
and  up  Cypress  Bayou  to  Smitbland.  From  Smithland  to  Jefferson,  a  distance  ol  ui 
miles,  the  water  is  shoal,  aud  itsdeptli  more  dependent  upon  the  stage  of  Cypraa  Bif° 
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%bovi>  Ihia  p*>int  thau  upon  the  lakes  below.  The  impravements  of  whicli  the  ronto  is 
HUHcrptible  cooaiBt  of  reiuoving  stumpa  aod  Bnii)(8,  dreitgiug,  (whivh  ia  reijuired  near 

Jt^fleraon,)  hdiI  giving  sluckwatei'  uavigntiou  in  Sodo  Lake  aud  Fairy  Laki>  by  doma, 
alone  or  witli  lucks.  In  the  event  of  the  removal  of  the  raft,  I  would  reapectfnlly 
recommenil  bailding  a  dam  on  the  liuea  A  1)  aod  C  U,  ahown  on  sketch  of  the  lower 
end  of  Sodo  Lake,  acoompanying  the  aketcb  of  the  raft-rcgioii.  It  may  afterwanla  be 
found  dexirable  to  narrow  the  water-way  at  the  bluft  by  extending  the  dam  from  the 
i.iiaud  and  main  sbcite.  Should  the»e  meaua  fail,  alock  can  l)c  conatructHl  at  tbia  iioint, 
but  if  the  chute  be  found  to  answer  it  will  be  cben]>er  ami  bettor.  Other  possible  im- 
provements, in  contiMlling  the  flow  of  water  into  the  lakes,  will  be  indicated  in  tbe 
report  accompanying  the  completed  map,  but  as  their  need  will  depend  upon  tbe  aacer- 
tsined  results  of  a  successful  removal  hI  the  raft,  it  is  not  neceenarj  to  consider  tbem 
at  present.  If  the  raft  be  removed,  the  closing  of  Dooley's  or  any  western  canal  or 
bttyon  above  it  ahonld  ho  prohibited,  both  aa  a  measure  of  safety  tor  the  piantatiooa 
va  Bed  Biver  below  tliu  raA  and  for  the  benefit  of  the  lake  and  bayou  navigation  to 
JeSeraon. 

While  at  Jefferson,  T  wna  aaaured  hy  the  mayor  that  tbe  city  dredge  would  beptncnl 
at  the  disposal  c)f  the  Ooveniiueiit,  if  auy  appfopriation  were  made  to  run  it.  Tlie 
dretlce  is  a  very  powerful  one,  by  Atkius  nod  Burgew,  Chicago,  and  in  good  order.  It 
could  be  employed  to  nilvautage  on  the  ahool  and  narrow  channel  of  C^-prem  Bnyon, 
between  Jefferson  and  Smithlaud.  From  the  uioutb  of  Cyprexa  Bayoa,  in  Fiilry  Lake, 
tbe  deepest  water  is  not  found  in  the  steamboat  route,  bnt  through  a  cyjireaH  brake  near 


I'utter's  Point,  on  a  nearly  direct  line  to  Rocky  Point.  This  route  coald  be  open 
»  oast  of  about  13,000,  and  would  greatl;  improve  navigatioD  at  thla  end  of  the 
Many  stumpa  are  found  in  Cypreaa  Biiyou,  wnich  could  be  removed,  with  advantage 


,  it  amall  expense.  For  tbe  dam  at  the  foot  of  Sodo  Lake,  pile- work  will  be 
cheapeat,  and  in  tbe  clay  bottom  at  that  plate  can  be  built  aecnrely.  In  caae  anv  pile- 
vrork  is  Dec<led  in  this  re^on,  I  wonld  recommend  that  permisaion  be  obtained  for  the 
officer  or  agent  in  cborge  of  the  work  to  cot  timber  from  the  public  landa  al>oTe.  In 
tbia  way  only  is  it  probable  that  tbe  Government  will  derive  any  beneht  from  its  tim- 
)>^r  in  this  vicinity,  which  la  cut  aa  fast  tbe  market  at  Shreveport  demanda.  The  fol- 
lowing estimatea  for  work  on  the  Cypress  Bayou  route  are  respectfully  suhmitted  : 

For  work  in  removing  stiimiia  in  CypreM  Bayou  and  openin|t  ronte  from  Bois  d'Arc 
Pafia,  through  cypreHa  brake,  near  Potter's  Point,  it  ia  recommeiided  to  build  a  dat-boat 
SI)  feet  long,  SO-t'oot  beam,  S-foot  hold,  and  provide  it  with  a  amall  ateam-engine  autta- 
ble  for  running  a  saw  for  coltillg  olT  snaga  or  stumpa  underwater.  Movable  shears  and 
lUtiDg-apporatus  alio  to  be  fnmTahed. 

Total  coat  estimated  at fi.OCHI 

Cotit  of  ranning  same,  with  au]>erinteudeut  and  eight  men  living  on  boat,  one 

ye»r 12,000 

Extra  coat  of  openini;  ucw  route  iu  lake 3,000 

SO,  000 


If  tbe  city  of  Jefferson  will  furnish  dredge,  running  expensea  of  aame  aix  montba, 

912,000. 

If  it  be  decided  to  remove  the  Beil  River  raft :  For  building  dam  at  foot  of  Sodo 
LAbe,  to  contract  water-way  at  low  stages,  S70,<NX). 

Commercial  reports  pertaining  to  Shreveport  and  Jofleraou  will  be  furnished  in  the 
eompleled  report. 

1  remain,  very  respectfullv,  your  obedient  servant, 

E.  A.  WOODRUFF, 
Flnt  ZitHfeaaHl  of  Engiueeri,  U.  S.  A. 
Captain  C.  W.  Howku., 

Corpt  of  Btigintert,  V.  3.  A.,  Xtic  Orleang,  Louitiana. 
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APPENDIX  O. 

ANNUAL   liEPORT  OF   COLONEL  J.  H.  SIMPSON,  CORPS  OF 
ENGINEERS,  FOR  THE  FISCAL  YEAR  ENDED  JUNE  30,  1872. 

improvement  of  harbor  and  bay  of  mobile,  alabama. 

Ukited  States  Enoinebe  Office, 

Afobile,  Alabama,  July  31,  1872. 

General  :  I  have  tie  IiODor  to  submit  the  following  report  of  im- 
provement of  harbor  aiid  bay  of  Mobile,  Alabama,  for  the  fiscal  year 
ending  June  30, 1872. 

The  improvement  of  the  harbor  and  bay  of  Mobile  was  commenced 
under  the  charge  of  the  late  Major  C.  B.  Reese,  in  August,  1870,  and 
the  project  for  carrying  on  this  improvement,  submitted  by  him  under 
date  of  Angast  5, 1870,  was  approved  by  letter  of  the  Chief  of  Engi- 
neers, dat«d  August  IS,  1870. 

Under  this  project  the  work  since  December  3,  1870,  when  I  tooV 
charge,  has  been  prosecuted  by  me  with  a  moditicatioD  as  to  the  width 
of  the  channel,  ai^  recommended  in  n>y  report,  dated  December  2(i, 
1870. 

At  the  beginning  of  this  fiscal  year,  the  work  of  dredging  in  Oboctaw- 
Bar  Channel  was  continued  by  the  contractor,  Mr.  John  Grant,  under 
the  act  of  Congress  of  July  11,  1870,  appropriating  $50,000  for  the  im- 
provement, the  time  of  his  contract  having  been  extended  to  August 
31,  1871,  by  authority  contained  in  letter  from  Chief  of  Engineers, 
dated  June  28,  1871.  In  accordance  with  recommendation  from  this 
othce,  under  date  of  August  26, 1871,  a  further  extension  of  time  was 
granted  the  contractor,  Mr,  John  Grant,  by  authority  from  the  Chief  of 
J-jngioeers,  contained  in  telegnim  dated  August  30,  1871,  under  whicU 
Mr.  John  Grant  continued  to  work  until  the  completion  of  Uis  contract, 
April  17,  1872. 

On  July  22,  1871,  the  contract  awaiMled  to  Messrs.  S.  N.  Kimball 
&  Co.,  of  Chiciigo,  Illinois,  for  dredging  Choctaw  Bar  Channel  to  ft 
depth  of  13  feet  at  mean  tow  water,  and  ]>art  of  Dog  River  Bar  Chanopl 
to  the  sjime  depth,  at  39J  cents  per  cubic  yard,  under  the  act  of  Con- 
gress of  March  3, 1872,  appropriating  $50,000,  was  signed,  but  owiog 
to  delays  in  the  construction  of  dredge  and  scows,  caused  by  a  railroad 
accident  delaying  reception  of  machinery  from  Chicago,  and  the  freez- 
ing of  their  tugboat  in  the  Illinois  Canal,  the  contractors  did  not  com 
mence  work  until  January  2,  J872,  when  one  of  their  improved  Osgowi 
dredges  was  started  in  Choctaw  Bar  Channel,  and  continued  to  work  in 
that  channel  until  June  11,  1S72,  when  the  dredge  was  moved  to  Dog 
River  Bar  Channel. 

It  is  to  be  regretted  that  the  work  of  dredging  Choctaw  Bar  Channel 
to  a  width  of  200  feet,  and  a  depth  13  feet,  could  not  lie  completed  on 
account  of  some  piles,  and  an  old  wreck,  encountered  by  the  dredge  in 
the  gap  of  the  upper  obstructions.  Only,  however,  about  8,000  cubic 
yards  remain  to  be  excavated  in  this  channel  on  this  account. 

In  January  last,  the  dredging  in  Choctaw  Bar  Channel  was  so  fur 
advanced  that  all  vessels  coming  up  to  the  city  since  have  been  toire<l 
over  this  bar,  and  the  circuitous  channel  through  Spanish  River  haa 
been  abandoned,  and  a  difference  of  twelve  miles  of  distance  saved. 

The  State  board  of  harbor  commissioners,  autbon7«d  by  an  act  of  the 
legislature  of  Alabama,  is  now  engaged  in  remo^ing  the  remaining 
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obstruvtiotis  in  tbe  upper  gap,  and  hs  soon  as  tliia  is  accomplislied  tbe 
dredging  of  Cboctaw  Bar  (Jhauuel  will  be  completed,  and  tbe  balance 
available  expended  in  dredging  Dog  Eiver  Bar  Channel. 

It  is  believed  that  with  tbe  funds  on  band,  viz,  the  new  appropriation, 
by  act  of  June  10, 1872,  of  875,000,  and  the  funds  disposable  by  the 
State  harbor  board,  a  clear  cut,  of  60  feet  wide  nnd  13  feet  deep  at  mean 
low  water,  will  be  made  during  the  next  fiscal  year  through  Dog  liiver 
Bar,  and  thus  vessels  of  this  draught,  in  higher  stages  of  the  water,  be 
enabled  to  reach  the  wharves  of  the  city  from  tbe  bay. 

The  following  statement  will  show  the  progress  of  the  work  under 
both  contracts,  from  June  30, 1871,  to  June  30,  1872 : 

Amount  escavated  bv  Mr.  Joliii  Graut: 

Cubic  jariia. 

Julj,  Aii)[iiHt,  and  September,  1871 7,500 

October,  Nuvember,  and  Doceuiber,  1B71 10,459 

Jminary,  1872 5.510 

February,  16f?2 4,209 

March,  liiJi 0.491 

April,  IST-J a.TKi 

.Amount  excavated  by  S.  N.  Kiiiibull  &.  Co. ; 

.T«nnary,  1^2 5, 490 

tVbruary,  1^72 7.221P 

March,  1372 X.iSyO 

April,  1-^2 15,775 

Moy,  1872 16,948 

June,  1672 17,717 

Making  the  total  amount  excavated  during  tbe  year 107, 9K! 

Financial  condition. 

Amount  itppropriatcil  bv  act  of  July  11.  ISJO tr)n,OftO  00 

Ainoiitil  B|>iiruiiriat>^<l  by  act  of  Marcb  3,  l":?! 5l>,000  00 

Total 100,000  00 

AniollQt  expanded  during  tbe  fiscal  year  endiug  Jiinn  311,  l.STI 20.714  76 

Balance  iivailaWe  July,  1W7I 7U,265  24 

Anioiuit  expended  during  Ibe  Uscat  year  ended  June  :!n,  1872 SS.lOb  39 

Difference 20,579  85 

I>4Mluct  20  per  cent,  retained  on  contract  of  S.  N.  Kimball  &  Co.,  yet 

unpaid 5,f>a8  70 

Balance  available  of  old  apprnprintion  July  1,  1872 14,891  15 

A<ld  approprintiou  by  act  of  June  10,  1872 75,000  00 

Total  amount  avuilable  July  1,  1872 80,891  15 


Since  my  la.st  report  the  cbannel  over  Dog  River  Bar  lias  been  per- 
Diauently  located,  and,  from  the  soundings  taken  on  the  located  line,  I 
submit  the  following: 

Exiimaie  of  irorlc  remaining  to  be  executed  June  30,  1S72. 

*  Cubic  yardn. 

Completion  of  Clioctaiv  Bar  Cliannel 8,000 

Uredging  Dug  River  Bur  Clianue],20n  feet  wide  by  ;:i-fKet  deep  at  mcau 

loir  tide,  a  length  of  38,400  fei-t,  average  depth  of  excavation  :t.G  t^et. . .  1, 024, 000 

Total 1,032,000 


L..,„n,Cooylc 
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1,033,0IHI  cubic  yftnl*  ilredgiD);,  at  an  averat;e  cost  of  50  cents $:>ie.l><N>  » 

Add  5  per  ceot.  for  engiueeriog  and  contiDgaacies 3j,r«>  •- 

Total  eatimated  ciiiit  of  work  ri'qiiire<1  for  a  cbaniiKl  'JOO  feet  wide  and 

la  fe«t  deep  at:  menu  low  water,  from  June  30,  IfTi 541,  h*.  .  i 

Detluct  amount  available  as  above,  June  3(1,  Ir^ii ., ^,  till  i' 

llnlance  renuin-d  to  i-oniplele  Dog  River  Bar  Cbanliel  . ., ,    451.!*'-  -'■ 

Amonnt  re(|uire(l  for  the  Gecal  year  euding  June  :UI,  18T4 ^V.IKi<>  • 

lu  this  connectiou  it  may  be  proper  us,  a  matter  of  bistorj',  ami  \w 
cause  of  tlie  principles  Involved,  to  state  the  followiD};  facts : 

Soon  after  my  return  to  Mobile,  November  1,  from  sick-leave,  I  foan.l 
tliat  the  State  bfmnl,  without  any  cousultntion  with  this  office,  va> 
proceeding  on  plans  of  improvement  of  the  harbor  in  direct conAii' 
with  tliosi'.  whicli  bad  beeu  approved  by  the  General  Govenimeut,  and 
which  they  had  l»y  letter  from  their  eliief  engineer,  (jeneral  Braxti-n 
liragfT,  dated  i;7tli  February,  1S7I.  to  me,  agreed  on  their  part  not ;.' 
conriii-t.  with. 

These  plans  were: 

iHt.  A  jettee,  to  be  1,4(10  feet  lon^,  extending  southerly  from  Pin'. 
lalHud. 

2d.  A  main  canal  extending  northwanlly,  through  Pinto  Tsltind  uiiil 
dividing  it  nearly  erpially,  and  three  anxilary  canals;  the  object  heiu;'. 
with  the  aid  of  the  increased  How  of  water  to  be  etfected  by  closini;  ii,<  , 
Pinto  Pass,  to  so  operate  on  the  west  half  of  Pinto  Islanfl  as  to  scour  i: 
away,  and  thns  give  a  larger  water-way  between  the  island  and  lb' 
city,  for  Mobile  Kiver. 

.'{d.  The  construction  of  ajettee  4,(HK)  feet  long  below  Choctaw  Point. 

Feeling  aggrieved  at  this  extraordinary  procedure,  in  a  letter  to 
General  Bragg,  dated  Sovember  21, 1871, 1  strongly  protested  again s' 
the  works  the  State  board  were  constructing,  and  had  contracted  for. 
and  in  a  report  to  the  Chief  of  Eugineers,  United  States  Army,  dnrni 
December  IG,  1871, 1  gave  my  reasons  therefor  as  follows: 

1st.  Tliat  without  any  cunsultalion  with  tbia  office,  and  coDtrary  to  a  nriltt-n  : 


ee,  they  were  operating  ou  plana  which  had  not  been  approved  by  ibe  I'uited  Stai" 
cugineer  Department. 

'M.  That  the  effect  of  the  proposed  works,  which  was  to  get  a  struittht  ehaoncl  iit': 
Choctaw  Point  Itar,  would  certainly  change  the  present  chaimel  tii  aiich  a  degnr  i' '' 
render  entirely  uh>;1oss  ail  the  expeuae  which  hail  been  already  incurred,  and  wan  tb--: 
■  "   -' rred,  u"  ' "   '  '  "  '"  *   ~-'    ""   '"'■     " -    ■  -     ..■__. 


being  incuiied,  under  an  existing  cnutr.ict  with  Mr.  Jobu  Grant, 

uniler  the  new  contract  with  Meivira.  S.  N.  Kimball  &,  Co.,  which  had  especial  Trferrrc 


propoaed  plitna  of  the  State  boaM  would  ao  derange  tlie  prewnt  Cbwiaw 
Bar  Channel,  by  iillinc  it  up,  and  possibly  not  for  months,  if  at  all,  etTeetiDjE  a  ''  "  ' 


to  the  present  channel. 

Jd.  The 

.r  Channel,  by  ^        _ ,  _  _  ,  ^ 

channel,  that  tlie  probabilities  were,  the  commerce  of  this  jioint  would  he^vrij 
aiderably  deranged  and  damai^ed  hy  aaid  plana. 

4th.  Ailmittinu  that  the  eflect  of  tbe  plans  wonid  be  to  HCniii  away  the  went  ball  "i 
Pinto  Island  and  a  large  portion  of  Cboctaw  Point,  it  muat  be  evident  that  the  illif^' 
ine  down  of  so  large  an  amount  of  material  would  very  aerinuHly  daniagn  Ifae  rbsnTvi 
below  Choctaw  I'oiut,  no  matter  at  what  place  it  would  finally  be  deposited;  and  il ' 
because  of  the  ^tvm  shallow  expanse  of  the  bay  at  lower  cud  of  Chootaw  Cbauarl. 

The  result  of  my  protest  was  the  assembling  in  this  city  of  a  board  c: 
United  States  engineei's  under  the  following: 

IKpfCiil  Oidprt^o.  «.— Eitimt,! 

HEAKQUAHTEKS  CoKPS  ok  E.SOIN'KKIUt. 

WatkiagUm,  D.  C,  Janaaij  6, 1^ 

I.  A  board  of  tnginccrw,  to  conaist  of  Colonel  J.  H.  Simpson,  Corpa  of  Sa^trrt: 

Lieut«naDl-Culot)elZ.  B.  Tower,  Corps  of  Eugioeere;  Lieutenaut-t^olonel  H.  G.  Wri^t 

Corps  of  Kugineera,  will  convene  iu  Mobile,  Alabama,  on  January  30,  or  as  boob  tbar- 
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afl<T  in  practicnbli',  to  preiiarc  u  plan  for  tlie  iniprovemetit  of  Cho  liarlior  of  Mobile. 
Ill  couDFCtion  tUeruwitli,  tno  boant  will  eKiimine  tbu  (inijects  of  (he  "  boanl  fur  tlie 
imprnvenient  of  tlie  river,  Imrbor,  auil  bny  of  Mobile,"  or);anized  under  autbority  of 
the  StaUi  of  Alabiknm,  aud  re|>ort  tlieir  vietra  aa  to  tbo  probable  eftecC  of  the  vroikii 
proJect«l  by  thut  boanl  iipoiilho  opemtiona  uoir  being  carried  ou  by  the  t'nit«il  Statea 
Inr  the  im  pro  vein  i>Dt  of  the  Mobile  Harbor,  au<l  upon  tbose  proposofi  by  tbe  plan  tbey 
tnkj  Miibniit  for  it»  improveDicnt,  aud  wbat  mnlilicationit,  if  auy,  abould  be  luade  iu 
the  projects  nf  the  State  board. 

CaptalD  A.  N.  Uuinrell,  CorpM  of  Engineers,  will  net  as  recorder  of  the  boanl. 

By  command  of  BriiFudier-Oeneral  Hnniphreys  r 

JKO.  G.  PAItKE, 
Major  of  A'ajiwer*. 

The  bonr*]  met  on  tke  3d  of  February,  nod  coutiuucd  in  session  from 
day  to  dny,  examining  mapa  of  th«  river  nud  bay  of  Mobile,  and  pro- 
jecting plant)  for  their  improvement,  aud  such  reports  of  boanls  and  of 
officers  of  the  Cori>B  of  Engineers  as  were  at  baud,  aud  visiting  the 
localities  of  interest  connected  with  the  projected  plans  of  improvement. 
Their  report  was  submitted  to  tbe  Chief  of  Engineers,  Febrnary  14, 
and  »s  it  has  been  published  by  Congress,  and  coostitotes  Ex.  Uoc. 
Jfo.  6*,  Senate,  Forty-second  Congress,  second  session,  it  is  not  neces- 
sary for  me  to  repeat  it  here ;  sufHite  it  to  stiy  that  it  fully  sustained  my 
protest. 

Snbaeqnently,  on  the  16th  of  Slnrch,  I  received  the  following  letter 
from  tbe  Chief  of  Engineers : 

Ol'FICE  fiV  TllB  ClllEl-  0I-  ENIIINRHIW, 

Watkinqton,  V.  C,  ilarrk  Vi,  ldT3. 
CoLD.NKL ;  The  reiKirt  of  the  board  of  ezauiiuera  coiiatitnted  by  S|>ecia]  Order  No.  4, 
Headquarters  Curi"  of  Eiik<»ccib,  of  January  6,  l!SJ)l,  to  couveuu  at  Mobile,  Alabama, 
to  prepare  a  plan  for  the  iniproveineut  of  thii  harbor  of  Mobile,  hiiB  bucn  received,  aud 
approved  by  the  Chief  of  Engineera  and  Secretary  of  War.  You  nill  occordin^cly 
cunforoi  to  the  vienB  and  rccoumcDdatiiiUB  of  the  board  in  all  oiuttvra  rttlating  lo  tbu 
impriivi'nieDt  of  the  harbor. 

You  trill  pleaoe  farviah  a  copy  of  the  report,  with  a  copy  of  thin  letter,  lu  the  State 
board  of  liaibar  iinprovoDieut. 
By  couimuud  of  Brigadier-General  Hnniphreys. 
Very  reH|>ectfully,  your  obedient  servant, 

JHO.  G.  PAIiKE. 
Major  of  Evijiaeern. 
Coloiiol  J.  H.  Suil'BON, 

Corpt  of  EHginten,  itoUle,  Mahama. 

The  correspondence  of  this  office,  cousequcnt  upon  tbe  foregoing  in- 
KtructioDS,  was  as  follows: 

U.NITED  Statks  En'oi.vf.kk  Ofkick, 

Mobik,  Alabonta,  March  16, 1S72. 
Siu :  I  have  the  bonor,  agreeably  to  letter  from  lirigadieT-Geiioral  A.  A.  HnmpbreyB, 
Cliief  of  Coriw  oi  Eu^neera,  United  Statea  Amiy,  dated  Washington,  D,  C,  March  13, 
isfitant,  of  which  the  luclooetl  is  a  copy,  to  furniah  you  with  a  copy  of  the  report  ol  the 
Iraard  of  eDKineers  coustitutod  by  Special  Order  No.  4,  HendiiuurterH  C'oqui  of  Eiigi- 
ne«rB,  of  January  6,  1^73,  to  prepare  a  plan  for  the  iniprovemeut  of  tlio  harbor  of 
Mohilo. 

I  am,  very  reapectfulty,  your  obedient  aervant. 

J.  H.  SIMl*SON, 
Cotonel  of  Eagintm,  and  Brcrel  Brigadier-General,  ViiHed  Slates  Anng. 
pKHcr  Wax-kp-b,  Ea<|„ 

Seorttarg  of  Board  for  the  Imiirorrmcnt  of  thr  Birer,  Harlor,  and  Bag  of  Mobile. 

XJkiteu  States  Enoinf.ek  Ofi-'iCB, 

MvMlf,  Alabama,  March  ^J,  llf7i. 

Genkiui.  :  On  tlio  8tb  instaut  I  had  the  honor  to  inform  you  that  T  had,  ns  directed 

hy  ynn,  forniahed  the  State  boanl  for  the  iinprovenjent  of  the  river,  harbor,  and  bay  of 

Mobile  with  a  copy  of  the  report  of  the  board  of  Uniteil  SIntva  EoKinccra  recently 

convened  in  thia  city,  by  virtue  of  Special  Orders  No.  4,  HeadijiiHrters  Corps  of  Eugi- 
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naera,  WsabingtoD,  D.  C,  of  Jaoaary  6,  1879,  fni  the  parpwto  of  prepaiiag  a  ploo  foi 
tbi.- improvement  of  tilts  barl>or.  Since  tbeii  there  linabeen  the  following  camupofid- 
«nc«,  a  portion  of  which  has  already  been  comumiiicated,  but  whtuh  1  think  proper  to 
picseut  iu  a  couuecled  futiu ; 

"Office  of  the  Doahd  for  thk  Improvkmkst  of  tre 

"  River,  Hauhok,  aki>  Say  or  Mobii.k, 

"  ilobile,  March  Hi,  1BT2. 
"Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  yonr  uotnof  I6th  iniitaiit, 
inclosing  copy  of  letter  of  12th  iusl-ant  to  ]'«ii  from  Uenaral  A.  A.  Humphreys,  Cfaief 
Encinuer  United  Stal«s  Anny,  anil  copy  of  the  report  of  the  hoard  uf  nuginceUr 
Uuit«d  Slates  Army,  receully  convened  at  Mobile,  under  Special  Orders  No.  4,  from 
lieadqnartera  Corps  of  Engineers. 

"At  an  early  day  the  papers  will  be  laid  before  this  board,  and  its  action  thereon 

nnicHtedtoyou. 

"  I  Bill,  very  respectfnliy,  yonr  obedient  Hervii 


'  U.n'ited  States  Enoineku  Okfice, 

"  ilobUe,  Atabama,  Harch  Itj,  1(73. 
,    „  ^     a  authority  from  BrigatlieMSeneral  A.  A. 

Haniphrfya,  Chief  of  the  Corps  of  Engineers,  Unitvd  Hlat«a  Army,  datwl  I)tth  instant, 
a  copy  of  which  was  inclosed,  I  had  thu  honor  to  fnrniab  your  board  witii  a  certified 
copy  of  the  report  of  Ibe  board  of  United  States  Enginvers,  constitutrd  by  Special 
Onlers  No.  4,  Headqimrters  Corps  of  Engineers,  of  Junuary  8,  1^78,  to  report  a  plan  (or 
the  improvement  of  the  bay  of  Mobile. 

"The  letter  referred  to  also  informed  yon  that  said  report  hod  been  approved  by  the 
Chief  of  Engineers  aiud  Secretary  of  War,  and  that  I  have  been  direclva  to  conform  to 
the  views  and  recommeudations  of  said  United  States  Iwnnl  in  all  mattent  relating  to 
the  improvement  of  the  harbor. 

"  Iu  yesterday's  Begister,  a  daily  newspaperpublishedinthiiictty,  I  notice  the  follow- 
ing advertisemeul : 

"'  To  WHlrattort. 

"'EhTiiNKEB  Office,  Board  for  thk  Iuprovkmrkt  ov  thk 

"  'River,  HarboRf  akd  Bay  of  Mobilx, 
•"Xo.  W  Jfonk  Bogal  flrvef,  MoUU,  altrdi  16,  ISTS. 
" '  Sealed  pruposale  will  be  received  at  this  ofBce  until  12  m.  SUth  March,  1872,  fbr 
repairing  and  eKtendiug  two  Jetlces  at  the  head  of  Spanish  River. 

"  ■  Speciflcatiuns  of  tLe  work,  with  the  teiuis  and  conditions,  may  be  aeen  at  thii 
office  from  » to  »  o'clock,  daily. 

" '  BRAXTON  BRAOO, 

"  The  foreuoing  notice  to  contracton,  showing  that  yonr  board  are  contcmplatinx 
the  partial  closing  of  (tpanish  River  at  its  head,  by  repairing  and  exteodinn  twojettees 
at  ihat  point,  which  works  are  in  direct  conHict  with  the  views  and  recouiiuo Dilations 
of  the  tluiled  Slatts  bnari),  sp  shown  in  Iheir  report,  as  the  GcDeral  Ooverumcnt  enp- 
neer  officer  in  charge  of  the  improvement  of  the  harbor  of  Mobile,  I  reapectfiill;  bat 
eameatly  protest  against  the  constmction  of  any  sncb  wotIu  by  joar  boaitl,  or  erf'  aay 
other  which  will  coniiict  with  said  report. 

"  I  am,  very  respectfatly,  your  obedient  servant, 

"J.  H.  SIMPSON, 
"  Bneet  Brigadirr-Gairml  anH  Colonel  of  Mngiitten,  Ouited  Stale*  Armf. 
"  Percy  Walkeh,  Esq., 

"  Seattary  of  Board  for  Ike  Improremait  of  lit 

"  Jlkrr,  Harbor,  and  Bag  of  Jfoiife." 
"Okfick  of  tiik  Boari>  for  the  Improvemkkt  of  the 

"RivKH,  Hakhoh,  akd  Bay  ov  Mobile. 

"  ilobiU,  Maixh  la,  lf*7S. 
■'Sir:  Yonr  note  of  this  datM,  referrini;  to  tbe  advert  Isemeul  of  General  Bragg,  en)^- 
neerof  this  bonnl.  callinj;  for  iiroponals  for  repniringand  extending  two  Jelteea  at  tbe 
heudof  SpaniHb  Kivxr,  publixiii'd  iu  the  Mobile  Daily  Recitler  of  17th  iunlant,  and 
pnitesling  aKninsi  the  c  iiistrucliou  of  that  work,  has  Jnst  buen  twceived.  Yonr  iiol» 
■eeins  to  have  becu  written  midir  the  impressiou  that  this  bonnl  had  appmvwl  of  said 
work  after  being  iuforme<l  of  the  report  by  the  boanl  of  eugiuMis  Rcautly  conveiicd. 
In  this  city. 

,,,_„,Googlc 
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'*  Pennit  idp  to  diubnge  your  miod  nf  tliia  iinpression.  The  report  was  not  received 
by  Die  DDtil  tbis  moruing,  &u  hoar  or  two  before  I  dispatched  luy  aotn  of  tbla  data, 
ockDoirledxiDK  receipt  nrytinrs  of  16tb  instant,  nith  its  in  closures,  anil  has  not  yet 
been  seen  bj  any  member  of  the  board. 

"As  my  note  of  this  nioniing  atatod,  a  meeting  of  tlie  board  will  lie  speedily  held 
for  the'pnrpoao  of  acting  on  tbe  repurt,  and,  withont  delay,  yua  shall  be  advised  of  its 
ictioa.  > 

"Very  respectfully, 


"  L'Si'ITKn   STATKH  ENtilNKKR   OlKICK, 

"  Mobile,  Alabama,  Mar<Jt  19, 1873. 
''Sir:  Your  letter  of  li^tb  iDStnnt,  avkDOwledginf^  receipt  of  my  letter  of  same  date,. 
Iiroteating  against  tbe  constrncCioii,  by  your  boanl,  uf  certain  cunlemplated  works  at 
the  head  uf  Spanish  River,  and  stntiuK  that  a  mevtiiis  of  said  lioard  wonid  speo<1ily  bo 
held  for  tbe  purpose  of  acting  on  tbe  report  of  tbe  United  Slates  board  recently  con- 
vened in  tliin  city,  was  received  by  uie  last  eveDiDg. 

"  I  nui,  very  reapedtfully,  your  obedient  servant, 

"J.  H.  SIMPSON, 
"  Brei'et  BrigadirrGeniral  and  Colonel  of  Kitgineerf,  Unilfd  Stalm  Jroty. 
"pKncv  Walker,  Esq., 


"Okficb  of  thk  Boahd  for  thr  Improvement  of  tkb 

"  HiVER,  Harbok,  and  Bay  of  Uosile, 

"  Mobilt,  March  21, 1673. 

"Sik:  I  have  the  honor  to  iafonn  you  that  a  meeting  of  this  board  waaheld  this  day, 
and  jonr  cotnioanication  to  me  of  the  16th  instant,  togotber  with  the  letter  to  you  flora 
Oenerol  JL  A.  Humphreys,  United  States  Army,  and  tbe  report  of  the  board  of  engi- 
oeen  recently  convened  in  this  city,  to  prepare  a  plan  of  improvement  of  barbar  of 
HoUle,  WM  laid  before  it 

"Hie  ootioa  of  this  board  thereon  will  appear  ttom  the  following  estntot  ftom  the 
minntB*,  a  copy  of  which  I  wo*  instmcled  to  fumlah  yon  with. 

"'Oenflnl  J.  H.  Hlmpaou,  engineer  United  Statei  Army,  stationed  at  Mobile,  liaving, 
MDee  tha  last  meeting  uf  this  tMHird,  held  on  tbe  15th  iuatant,  oommnniooted  a  copy  of 
tbenport  of  Utebotml  of  ei^oeen,  United  State*  Army,  convened  at  thiaoity,  under 
aapeclal  order  fiom  beadqnartenatWaebioKton,  D^  U.,  to  prepora  a  plan  for  tbe  im- 
provemeat  (^  tbe  harbor  of  Mobile,  and  it  appeorinKHomBaid  report  that  tbe  repair 
and  extenaion  of  the  Jetteea  at  tbe  bead  of  Spanlsb  Blver,  dtreetetl  hy  this  board  at 
said  last  tneetlng  to  lie  mad«,  ore  not  in  conformity  with  tlie  plan  of  improvement  pro- 
pond  in  aald  report,  and  approved  by  the  Chief  of  the  Engineer  Corps  and  the  8eoi«- 
taryof  War,  and  this  lioard  not  having  power  to  carry  out  aoy  scheme  of  improvement 
not  sanotlmied  by  the  antiiorltien  of  the  United  States,  and  regarding  it  aaadnty  to 
QM  the  ntoaoB  at  tb^  disposal  of  thie  board  in  aid  of  the  plan  marked  out  in  tbe  report. 
Uwrefora,  and  upon  the  snggeetion  of  the  engineer,  the  directions  given  at  tbe  said 
tut  meeting  sre  hereby  recalled,  and  tbe  secretary  is  instrnoted  to  inform  Oenetsli 
Simpaon  thereof,  and  that  this  board  holds  itself  in  readiness  to  enter  upon  such  pOT' 
tion  of  tbo  work  contemplated  in  tbe  report  as  he  may  indictate,  and  he  is  re^wctfollj 
nqoeated  to  Inform  this  board  of  such  designation  as  soon  as  possible,  in  order  that 
dne  preparations  may  be  made  by  this  board." 

"  Very  reepectfnlly,  yont  oltcdient  servant, 

"  PERCY  WALKER, 

"  Sfrre farir,  fc. 


"  United  Status  Esuinebr  Ofhce, 

'■  MobiU,  Jlabama,  ifanJk  3S,  1073. 
-  Sir  :  I  have  tbe  honor  to  acknowiedga  the  receipt  of  your  letter  dated  yeeterday, 
conninnicating  the  resolntion  formed  by  yuiir  board,  same  day,  to  the  effect  that  thej 
had  recalled  their  order  directing  tbe  repair  and  eitensinn  of  tlie  Jetteea  at  the  bend  of 
Spanish  Biver,  and  that  tliey  would,  in  subordination  lo  tbe  plan  Tccommunded  by  the 
repurt  of  the  board  of  United  States  engineeia,  and  approved  by  the  Chief  of  Engi- 
„-™  .«.i  .k.  a . *■  11, ...  ,„  .L,  „(^m  ^f  ,j,P  ^^^^g  ^^  ^^jj  dispooal  in  Uie 
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"1  nin  cnitincil  nitb  the  rereiptof  tliiereeoluUon.sltoivinj!,  as  it  does,  a  bannoiii^of 
Action  on  tlie  part  of  tlio  Slato  board  and  United  States  Euj^inevr  UepartDient,  nliicli 
cannot  but  be  prodnotive  of  tlie  happieat  reaulte. 

"  In  accordance  nitb  tbe  nisb  of  tbe  board  tbat  I  ebonlil  desifjnat^i  tbe  portion  of  ' 
tbo  work  to  be  assifmed  to  them  in  order  that  the;  nmy  ent«r  iipuii  it  at  the  enrlitnl 
moment,  I  resjiectfnlly  atate  that  tbo  lower  portion  of  Doc  River  Bar  Channel  nill  be 
immediately  ntaked  out ;  and  it  is  recommended  that  tbo  board  commence  at  tlH' 
Dortbern  timita  of  the  npper  fleet  anchorage,  or  Iti-foot  cnrve  nod  dredge,  lo  a  leut 
deptli  of  13  feet  in  the  channel  from  that  jioint,  making,  at  first,  one  thorough  cut  (to 
tbe  extent  of  the  en-een  of  tlie  dredges)  from  aontb  to  north,  and  that  the  material  tbae 
excavated  be  deposited  as  far  on  tbe  west  shore  of  the  bay,  say  the  6-foot  curve,  as  can 
be  approached  by  the  dumping-scoivB. 

"The  BiiundiDgs  have  already  been  made  over  theeaidbar,  but  allowing  fornnfavor- 
able  weather  at  this  season  of  the  .Tear,  it  is  not  believed  the  channel  can  be  staked 
out  ready  for  yonr  operations  till  Monday,  tbe  11th  of  April  next. 
"  Very  rcspectftilly,  yonr  obedient  servant, 

"J.  H.  SIMPSON. 
"  Brcret  Ihigodier-Generol  and  Colonel  of  Engineert,  United  Stale*  Jrmg. 
"  Pbiicy  Walkkh,  F^., 

"  Serrclarg  of  (*e  Hoard  for  the  fmprorrBieut 

of  the  River,  Harbor,  and  Bay  of  Mohile." 

The  foregtHfig  correspoiulence  showing  that  the  Statu  board  recognize  fully  the  paiB- 
mount  Hutuorily  of  the  General  Government  t«  prescribe  a  pinn  for  the  impruveDientof 
the  harbor,  and  that  it  is  their  purpose  t«  aid  ia  carrying  out  such  plan  agreeably  to  tbe 
report  of  the  United  States  board,  and  to  enter  npun  tbe  work  so  soon  as  I  shall  indi- 
cate the  portion  to  be  assigueiL  to  them,  and  tbe  following  extract  from  said  report 
setting  forth  the  great  necessity  of  largo  appropriations  for  tbe  immediate  and  rapid 
excavation  of  Dog  Kiver  Bur  Channel,  at  present  the  only  great  obstruction  in  the 
channel  of  approacJi  to  the  inner  harbor,  I  respectfully  and  earnestly  recommend  lliat 
the  appropriation  I  have  asked  for  this  object,  in  my  last  aunnal  report,  to  wil, 
tlO0,UOt),  be  ungmenfed  nt  least  to  $200,000,  and  that  this  recommendation  bo  loiil 
before  Congress  at  its  present  session,  and  at  the  earlicHt  possible  moment. 
Vhe  following  is  the  extract  alluded  to : 

"As  to  the  direction  of  tbia  artilicial  channel  the  board  concur  with  that  of  16^. 
nnd  with  both  the  engineer  officers  io  charge  of  the  Mobile  Harbor  improvcmcDli*. 
that  thu  lino  of  deepest  water  slioiild  be  followed  as  it  baa  existed  for  the  past  fifty 
years,  since  this  line  must  now  bo  retiardod  as  a  resultant  of  a  tixcd  regimen  of  ihr 
'  different  rivers  unitinf;  to  produce  this  channel.  The  curve  at  the  upper  obstmcliutiii 
tihonld  be  made  as  gentle  as  possible,  and  tbe  o|>cninR  or  width  of  channel  in  that  pari 
somewhat  increased,  to  admit  the  riiady  passage  of  tbe  largest  class  uf  vessels  that  way 
enter  the  ianer  harbor  of  Mobile.  It  is  recommended  that  tliis  excavation  be  reslrieted 
to  a  width  of  !iO0  feet  throughout  its  length,  at  least  until  its  comparative  permanency 
can  be  tceted  or  established.  The  board  giic  it  at  ttdr  opinion  that  thu  excaration  «*«W 
be  tnade  a»  rapidly  ai  pouibit,  for,  if  portions  only  ai-e  dredged  and  left  in  an  uneven  or 
lumpy  condition,  such  portions  will  fill  to  tbo  level  of  the  projections,  and,  beaides. 
there  will  not  be  a  clear  wat«r~ivay  for  tbo  ready  movouient  of  the  bottom  cntTtDt 
until  each  bar  is  cut  entirely  through  and  finished  to  an  even  surface.  If,  on  the  ollter 
hand,  tills  dredging  should  proceed  slowly  and  at  intervals,  it  will  be  bnt  a  partial 
auGcess.  No  good  results  can  be  predicted  except  from  a  rapid  and  thorough  execu- 
tion of  the  work." 

I  am,  very  respectfully,  your  obedient  sorvant, 

J.  H.  SIMPSON, 
Colonel  of  KHginetra,  United  State*  JrMf- 

Brigadier-Goneral  A.  A.  Humphdgys, 

Chief  of  Engineer;  Caittd  Stalai  .Irmg,  WarMnglon,  D.  C. 

Umtkd  States  Es'iiiMtt-ui  Ofkick. 

MoMt,  JIabanta,  Hag  15,  ISTi 
Sir:  1  have  the  honor  herewith  to  furnish  your  board  with  plan  and  profile  of 
channel  over  Dog  River  Bar,  from  13  feet  of  water  in"«pper  fleet  anchorage,"  of 
Mobile  Bay,  to  VJ  feet  of  water  north  of  gap,  in  lower  obstniotiouB,  niakiog  a  tol^ 
length  of  38,400  feet.  Only  the  east  liue  of  the  channel  has  been  staked  ou  (,  and  th<^ 
soundings  from  which  the  protlle  is  made  have  been  taken  on  that  line.  At  present 
tbe  liue  is  located  by  buBb-Btakcs,  but  as  these  are  liable  to  be  carried  away  by  pas^ 
in^;  vessels,  1  respectfully  recommend  that,  preliminary  to  commencing  dred^ing-opc^' 
ations,  your  board  eelnblish  along  the  entire  length  of  the  channel,  asy  1 ,000  leut  apart. 
alineofsinirlo  piles,  these  piles  to  be  placed  at  least  UO  feet  to  eastward  of  theea>l 
lino  ofthcchannelns  staked  out,  and  to  show  a  length  of  at  least  8  feet nbore  ueai' 
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low  wnter.    My  sBsiBtnut,  Mr.  R.  liauclicustcin,  is  aiitliorir.cJ,  nith  bis  survfljing  pturty, 
to  aid  in  this  work. 

As  all  larse  veHsels,  in  going  to  nnil  from  tho  city,  posii  on  thu  ■veKt  side  of  tbo  now 
rhanael,  it  iB  ulvisiible  to  [totumencu  tlie  work  of  dredging  alouK  tho  east  liii«,  where 
tbe  dredges  will  not  interfere  with  passing  vessels  ;  nnil  that  a  cut  abont  60  fwt  miile, 
and  tbe  proper  depth  of  13  feet,  be  ninde  along  this  line  thronghont  its  entire  length,  so 
Ibat  ves&els  can  avail  tbemHclvos  of  this  cnt  while  the  channel  is  being  widened  weet- 
wantly  to  its  projected  width  of  300  foot. 

Shonld  the  State  board  conclnde  to  assist  in  excavating  this  channel,  I  recomatend 
that  their  dredges  commence  work  at  the  south  end  of  the  channel  and  dredge  north, 
3  width  of  60  feet  along  tlie  east  line,  till  they  meet  tbe  Government  dredges  workioe 
MHith  on  the  same  line,  and  that  then  both  turn  back  and  widen  tbe  cnt.  By  proceed' 
ing  in  this  manner  the  work  of  both  parties  will  be  kept  entirely  sopamte,  and  all 
miuai  for  complaint  he  avoided. 

la  coacluiiiun,  I  wuuld  state,  that  during  tbe  time  tbe  surveying  party  was  engaged 
in  locating  and  sounding  this  ebanuel,  the  weather  woa  very  unfavorable,  not  only 
delaying  lite  work  for  weeks,  but  also  iuterfering  witb  the  sccnracy  of  tbe  eonndings, 
which  will  he  tvsted  whenever  the  weather  will  permit.  Tbe  profile  I  send  yon,  how- 
ever, is  snfflciently  accurate  tu  show  the  u.iture  and  extent  of  the  work  to  bo  pec- 
ibraied.  ^ 

I  am,  very  TCHpectfully,  vour  obedient  servant, 

J.  H.  SIMPSON, 
Colonel  o/  Engineer;  United  SlattM  Aratg. 
Percy  Wai.ker,  Esq., 

Sterelarg  of  tlie  Board  for  tbe  Improvemeitl 

of  the  i«r«i-,  Barbor,  and  Bay  of  Mohilt. 
Office  op  the  Board  fob  thk  Improvemeht 

OF  THE  River,  Harbor,  asd  Bay  of  Mobile, 

MoWe,  Man  30, 1HT2. 
Sir  :  I  have  tho  honor  to  inform  you  that  your  com mnni cation  of  the  15Ui  instant, 


mpanying  plan  and  proflle  of  channel  o 
this  board  at  a  moetinc  held  tbis  day,  aui^ 
"The  secretary  is  instrncted  to  inform  General  J.  H.Simpson  that  in  cnnseqaence 


of  the  inability  of  this  board  to  negotiate  the  bonds  of  the  county  of  Mobile,  (»nd 
which  constitute  tbe  only  sonrce  of  ruveiiae  of  this  board,)  the  work  of  dredging  over 
Dofi  River  Bar,  designated  by  blm  in  hie  cnmmunicfltiou  of  the  15th  instant,  OADaot 
DOW  be  undertaken,  but  that  as  soon  as  this  board  in  placed  in  possession  of  adeqn*t« 
means,  he  shall  be  informed  of  it." 

I  am,  very  respectfully,  voiir  obedient  servant, 

PERCY  WALKER, 

Secrelarg,  4^. 
(Jeueral  J.  H.  SlMfSON, 

Colovel  Engineen,  United  Slater  Armg,  Slobilf,  Alabama. 

E.SOINEEH  OFFICR  of  THE  BOARI>  FOtt  THE 
iMPltOVEMKNT  OF  THE  RiVER,  HARDOR,  AND  BAY  OF  MlllllI.K, 

Uoblte,  Mag  2f>,  1672. 

SiH :  In  acting  upon  your  communication  of  the  1511)  instant,  the  State  board  was 
dotibtless  influenced  in  port,  if  not  entirely,  by  tlie  conviction  of  an  inability,  in  their 
pnspnt  financial  condition,  In  accomplish  the  whole  work  proposed  (the  removal  of 
Dog  Kiver  Itar)  on  tbe  plan  laid  down,  and  an  apprehension  that  a  part  of  it  coald  not 
be  made  available. 

To  avoid  if  possible  the  necessity  for  suspending  a  work  of  such  vital  import-ance  to 
this  commnnily,  especially  aDer  so  much  has  been  succosHfully  occoniplished,  I  beg  to 
uk  whether  we  may  not  devise  some  programme  for  future  operations  by  whicb  avail- 
able means  may  be  so  appHnl  as  to  open  »  part  of  the  channel  proposed,  reducing  the 
dtptb  or  width  as  may  seem  best;  thus  securing  a  passage  fur  larger  vessels,  and 
rendering  still  more  useful  the  important  success  already  achieved. 

From  a  consideration  of  rejiorts  an<l  snggestions  bnretofure  made  by  yon  and  your 
predecessors,  1  am  inclined  to  the  opinion  that  our  united  means  can  bo  so  applied  a.^ 
net  only  to  afford  this  great  relief  to  commerce,  but  to  open  tbo  way  to  la^t^r  and 
more  important  results. 

Shonld  yon  concur  witb  me  in  these  vier ^ 

Ii>rm  that  it  may  come  befure  the  Stat«  boanl  in  an  autheoUc  shape,  \ 
((■llowed  by  n  nindification  of  tlieir  lute  decision. 

As  tho  board  meets  on  Monday,  the  27tb,  an  early  rr.ply  is  requested. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

BRAXTON  BRAGG, 

Eagineer  of  the  Board. 

HeneralJ.  H.  tjiMPMX,  \,-,i^\,> 

Vitlled  Stale»  Xngiueen.  '  ^^'8 
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Ukited  Statrs  'EKOINEER  OCflCK, 

Mobile,  Alabama,  Mag  25, 1673. 
Sir:  Keferriag  to  my  letter  of  15th  itistantto  the  aeoieturj  of  the  harbor  boonl,  aod 
to  your  lutttir  of  the  t2r)th  instant,  jiisC  received,  in  relfttioo  to  propoaeil  operations  on 
Dog  River  Bar  channel,  I  niixlify  my  reuommenilatiuns  in  »aid  letter  of  15th  instant, 
80  ikr  as  that.  Instead  of  comniencing  the  (Ired|png  uf  said  channel  at  either  end  sad 
iTorkins  toward  the  center,  I  recuinniend  that  your  bosnl  comnienco  At  the  tnrn  of  the 
ohaunel  indicated  on  tbt9plHnandnruf)le,HUdin  place  s8''Duuble-Bueb  Stake," si tnated 
about  200  f««t  beluw  the  "  Lower  Bur  Range  Stake,"  and  dreilge  to  a  least  depth  uf  13 
feet  mnthwnrd  to  the  13  fuet  water  in  the  "  Upper  Fleet  AuchorsKe.;"  and  that  the 
General  Oorenimeut  dredge  to  the  same  depth  from  said  "Dcmhle-Bnsli  Stake"  north- 
ward to  13  feet  of  water  north  of  gap  in  lower  obstructions;  in  all  other  respects 
the  recommendutions  tn  remain  the  same  as  expressed  In  my  letter  of  15th  instant. 
There  is  uo  doubt  that  by  thus  commencing  and  continuing  operations  the  channel 
-will  be  constantly  ameliorating  and  the  means  avnilablo  applied  to  the  beat  powibk 

I  aui,  very  respectfully,  yonr  obedien' 

Breret  Brigadiet 
Geucral  Biia\'ti>^'  Bii.uiit, 

Engineer  of  Board  for  Improrement  of  Birer,  Harbor, 

and  Bay  of  Mobile,  Mobile. 
Enuikkkk  Office  ok  the  Boahd  for  THt 

iMl'VOVEMKNT  OF  THK  RiVISIt,   HARBOU,  AND  BaV   OF  MOBILK, 

Mobile,  Mag :«),  ISli. 
Gknukai.:  I  am  prepared  to  locate  the  lino  of  excavation  on  lower  Unj;  River  Bar 
and  drive  the  necessary  piles  for  its  more  permanent  ilcsig nation,  and  shall  be  glad  to 
avail  niyself  of  your  otter  to  aid  with  the  services  of  Mr.  Rjurheustein  and  his  eurrey- 
ing-hout. 

Very  respectfully,  your  obedient  si 


I,  Jiobih. 

Uhitku  St.itiu'  Enqinrkr  Office, 

J/obilf,  Alabama,  Mag  31,  ISTZ 
General:  1  have  diiect«d  Mr.  Ranchcnstiiin,  my  assistant,  to  see  yon  and  make 
arrBligemenls  for  the  establish  men  t  of  the  range  of  guide-piles  for  the  excavation  of 
the  Dog  River  Bar  channel,  agreeably  to  plans  referred  to  iu  niy  letter  of  I&lh  instanl 
to  secretary  of  the  State  hoard,  and  my  lutt«r  to  you  of  the  2.'>th  instant. 
Very  respectfully,  your  obedient  servant, 

J.  H.  SIMPSON, 
Breret  Brigadirr-Geaaat,  U.  S.  J.,  Colonel  of  Engineer). 
General  Braxtoii  Brauo, 

Bnginttr  of  Board  of  the  Improrement  for  River,  Harbor, 

and  Baa  of  Mobile,  Mobile. 

Ukited  Statks  KiroiKEER  Office, 

Mobile,  Alabama,  June  1,  1872. 
Sir  :  I  inclose  a  tracing  nhowing  the  exact  position  of  some  of  the  obstmctiona,  t«a 
in  nnmber,  consisting  of  eight  piles,  oue  lo^,  and  one  wreck,  wliich  yet  remain  in  Choc- 
taw Bar  channel  at  the  upper  cap,  and  which  require  removal  beforo  the  full  benefit 
of  13  feet  depth  in  the  channel  at  mean  low  water  can  be  obtained.  Ai  the  tracing 
indicates  the  depth  of  water  on  these  obstructions  varies  from  9  feet  2  inohea  to  It 
feet  3  inches.  There  may  yet  be  found  other  obstructions  In  the  gap,  which,  at  soon 
aa  ascertained,  will  be  brought  to  the  notice  of  the  State  board.  As  this  board  have 
undertaken  the  removal  uf  all  the  obstructions  in  the  two  gaps,  I  respectfully  reriassl 
that  those  pointed  out  ma;  be  removed  as  soon  as  practicable. 
I  am,  very  respectfully,  your  obedient  servant, 

J.  H.  SIMPSON, 
Breret  Brigadier-General  and  Colonel  of  Engineer*,  U.  S.  A. 
Gpnernl  Braxtun  Brago, 

Engineer  of  Board  for  Improceuunt  of  the  Birer,  Harbor,  and  Bag  of  Mobil*- 
Enoinekr  Office  of  thk  Board  fob  thk 
Imi-iiovrment  of  trf.  Riv1':u,  Haruur,  as'ii  Bay  of  Mobile, 

Mobile,  June  3,  1872. 
Oknrral:  Vonrcomuinnication  of  Ist  instant,  inclosing  a  tracing  showing  lucaljun 
of  some  remaining  obstrnctlons  in  upper  gap,  is  receive<l.    Measures  will  he  taken  im- 
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meilikUly  to  Iiave  tbom  removed.  The  snnncUn^  over  those  pilea  abow  tbat  thity  mnat 
bkve  been  covered  aevemi  feet  by  muil  at  the  time  the  gaii  was  o)>ei)rd,  and  therDfore 
it  i*  not  at  all  iniprobnble  others  may  be  funnd.  Should  anch  prove  to  be  the  case, 
*ur]j  Inforioation  of  their  location  will  be  tliankfnllv  recuived. 
Very  reepttctfUlly,  your  obedieu  t  servaot, 


BRAXTON  BSAOG, 
Engineer  lo  Hoard,  4'<^. 
IJeoernl  J.  H.  Simi«on, 

United  Stalm  Eaginrtn. 

Ill  conclusioD,  I  will  state  that  at  the  letting  of  the  contract  adver- 
tised Ma;  29,  by  tbe  State  board,  for  dredging  a  portion  of  Dug  Itiver 
Bar  cbHiinel,  I  am  informed  8.  N.  Kimball  &  Co.,  of  Chicago,  lllitiois, 
the  present  United  States  contractor)}  on  tliia  improvement,  were  tlie 
lowest  bidders,  at  49J  cents  per  cubic  yard,  and  tbat  a  contract  has  been 
-closed  with  tbeui. 

Bespectfully  submitted. 

J.  H.  SIMPSON, 
Colonel  of  Engineers,   V.  S.  A. 
Brigadier-General  A.  A.  Hitmphbevs, 

Chief  of  Engineers,   U.  S.  A.,  WoBhington,  D.  C. 
P.S. — Since  writing  the  foregoing,  I  find  the  following  in  the  Mobile 
Daily  Register  of  Angust  1,  1S72 ; 

Mrimi.K   IIARIIOH.— TUE   SKW  Ari-ROriiMTIOS, 

Tbe  HTcretary  of  oiir  board  of  trade  liaa  received  tbe  folloivinK  note  from  Oenaral 
Bragf;,  in  Busner  to  liiqniriiia  set  ou  foot  relative  to  the  probable  coDdilion  nf  our  hAi^ 
lior  uext  year.  It  nill  be  remembered  that  it  waH  principully  due  to  the  inditeiice  and 
active  rxerlions  of  oiir  board  of  trade  tbat  tb*^  475,000  alluded  to  lielon-  naa  apitropri- 
sttid.    Tliia  is  tbe  letter: 

"E\III\K11II  Ot'KII'K,  liOAIIIl  eOU  TlIK  IMI'ROVKMKNT  OK  Tilt! 

'■  RivBU,  Hariioh,  and  Bay  ok  UoBit.R. 

"  Mobile,  Jul3  31,  1H72. 
"Deau  Mill:  In  reply  to.voiiriniiuiryniithe  subject  of  liarborluipmveDipnt.itaffortla 
me  pleasure  to  iiifunii  you  tbat  tbe  nork  bas  progressed  very  satisfactorily  since  tbe 
last  annnal  report  by  your  hoaril,  nnd  the  proanect  for  tbe  future  is  encouraging. 

"The  nork  oil  Choctaw  liar  has  been  completed,  nud  vessels  drawing  15  feet  can 
paas   withont  difUcnlty   at  ordinary  high  tide.    This  obviates  entirely  all  neceaaity 


for  theospensivennd  circnitoua  mute  by  Sponisb  Rivi 

"  The  United  Stiltfis  Enj^inoer  Department  has  i>eon  are<iginf^  ou  J-'o;;  Jtiver  onr  lor 
some  weeks,  and  the  contract^irs  under  this  board  will  enter  upon  a  part  of  the  same 
work  in  a  few  days.  The  new  ujipvnpriiition  of  tT-'i,000  by  the  General  Goverument^ 
with  tbe  available  tncHus  at  the  disposal  of  the  State  board,  will  doubtleaa  serve  to 
ameliorate  the  condition  of  that  djeat  impediment  to  commerce ;  and,  in  time,  it  ia 
hoped,  for  you  to  feel  its  effect  on  the  business  of  the  upproachiug  sensou. 
"  1  am,  air.  very  reapeotfully,  your  obedieut  servant, 

"  BRAXTON  BRAGG, 

"  Engineer  to  the  Board," 
"  R.  W.  Fort,  Esq., 

'•Seerelartf  Board  of  TraAc,  MohWe." 

I  give  the  foregoing  letter  of  General  Bragg  becanse  of  the  facts  it 
■aets  fbrtb,  and  as  evidence  of  the  harmonious  and  successful  co-opera- 
tion of  tbe  United  States  engineer  in  charge  and  the  State  boanl. 

J.  H.  S. 

Annual  re^rt  (I871-'72)  on  the  survey  ut  mouth  of  Apaladticola  River, 
Florida. 
United  States  Engineer  Office, 

Mobile,  Alabama,  July  31, 1872. 
Gekbbal  :  I  have  the  honor  to  snbmit  the  following  report  for  the 
year  ending  June  30, 1S72,  on  the  survey  at  the  month  of  Apalachicola 
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River,  with  a  view  to  its  iuiproveuient,  nuder  the  act  of  Oongreaa  ap- 
provedJulyll,  1870. 

This  survey,  at  first  under  tlie  immediate  direction  of  Captain  A.  N. 
Damrell,  (Jorps  of  Eagineers,  assisted  by  Mr.  0.  F.  Trill,  and  subse- 
quently, when  Oaptaiu  Damrell  took  charge  of  the  district  in  my  ab- 
sence on  sick  leave,  by  Mr.  Trill,  was  closed  in  the  field  on  acconut  of 
the  want  of  more  funds,  in  the  early  part  of  July ;  but  being  connected 
immediately  with  the  survey  of  the  Chattahoochee  Kiver,  authorized  by 
the  act  of  Congress  approved  March  3,]871,myreport,submittingtJi08e 
of  Captain  Damrell  and  Mr.  Tiill,  with  the  maps,  finished  in  August, 
was  deferred  till  the  reports  and  maps  of  this  latter  survey  coald  be  at 
the  same  time  forwarded,  which  was  done  on  the  2Sth  March. 

As  these  reports  constitute  Ex.  Doc.  No.  211,  House  of  Represent- 
atives. Forty-second  Congress,  second  session,  and  are  in  suEBcient  detail, 
I  think  it  unnecessary  to  say  anything  more  on  this  head  than  to  quot« 
from  my  letter  of  submittal  referred  to  above,  as  follows : 

While  these  renorts  treat  nf  the  improvement  of  the  chamielB  of  approach  to  Apt- 
lachicola,  I  noiitd  recoaimeud  ouly  ns  feasible  within  reasonable  limibt  of  expenditure, 
aa  recomrneudHtl  b,v  Captain  Damrell.  the  dredging  of  a  channel  throogh  the  bar  at  th« 
month  of  the  river  in  the  Iiay,  from  toe  11-foot  carve  on  the  inside  bj  the  ahortest  line 
from  deep  water  to  deep  water,  which  is  also  the  line  of  deepest  water  in  the  nataral 
channel,  100  feet  wide,  and  II  feet  deep;  the  width  to  be  afterward  increased,  if  Toaad 
proper  from  the  snccesa  of  the  Srst  cutting,  to  150  or  200  feet,  as  may  be  found  ad- 
visable. 

A  channel  to  allow  vecsets  drawing  II  feet  of  water  to  pass  np  to  the  city,  100  feet 
wide,  would  reqnire  the  excavation  of  alrant' 200,000  cnbio  yanls  of  sand  and  mnd, 
which,  at  flfty  ceutfi  per  cubic  yard,  woald  cost  abont  ^100,000,  )50,000  of  which  1  re- 
commend should  l>e  appropriated  by  Cnngress  for  early  operations. 

For  a  channel,  same  depth,  and  ijOO  feet  wide,  about  ^5,000  cnblo  yards  of  excava- 
tion, At  50  cents  per  cubic  yard,  would  cost  about  (185,000. 
Amount  allotted  from  appropriation,  act  of  July  II,  IWO $3,400  00 

Amount  received  from  United  States  Treasury  on  samoaccouDl %l,tJ&  73 

AmuuDt  transferred  from  survey  of  Tombigbee  River 2,261  SO 

Total 3,337  23 

Atnount  expended  during  the  tiscul  year  ending -lune  30,  1871 93,  lift  59 

Amount  expended  during  the  fiscal  year  ending  June  30,  1872 420  &I 

3.537  23 

Amount  on  hand  and  available  July  1,  1?T2 

Amonnl  remaining  in  United  Rtatra  Trenenry  uncalled  fi>r |I,  194  i!T 

Amount  re<iuired  for  the  improvement  of  the  harbor  of  Apaloobicola 50.000  00 

BespectfuDy  submitted. 

J.  H.  SIMPSON, 
Colonel  of  Engineers,  United  States  Army. 
Brigadier-General  A,  A.  Humphreys, 

Chief  of  Engineers,  U.  S.  A.,  Washington,  D.  C. 


Annual  report  (1871-'72)  ok  tlie  survey  of  the  Cliaftahoochee  Rirer,  beloir 
Columbus,  Georgia. 

Ui«iTF,u  States  Engineer  Office, 

Mobile,  Alabama,  Julg  31, 1872. 
General:  I  have  the  honor  to  submit  the  following  report  for  the 
year  ended  June  30, 1872,  on  the  survey  of  the  Chattahoochee  River, 
with  a  view  to  its  improvement,  under  the  act  of  Cougress  approved 
March  3, 1871. 

,.„,Goo^lc 
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Tbe  party  making  this  survey  was  orpnnizod  nn«ler  the  immediate 
direction  of  Mr.  (J.  F.  Trill,  HRsi»ted  by  Mr.  W.  R.  Warren  as  second 
assistant,  and  subsequently  there  was  added  to  the  itarty  Mr.  W.  J. 
Squiers,  as  third  assistant.  The  transit-line,  on  account  of  the  difB- 
cnlty  of  obtaining  the  requisite  barge  for  the  accommodation  of  the 
party  and  prosecution  of  the  work,  was  not  started  at  Columbus  till  the 
19th  October,  and  the  survey  closed  at  EuJ'aula,  December  10;  Mr. 
Squiers  rci>orting  his  return  at  headquarters,  Mobile,  on  the  14th  De- 
cember, but  Mr.  Trill,  according  to  bis  statement,  on  account  of  his 
going  to  Apalachicola  to  put  the  boats  and  other  Uuited  States  property 
in  care  of  local  inspector  of  steamboats,  not  reaching  Mobile  tilt  tbe  1st 
January.  Mr.  TrilUs  report  aud  maps  were  submitted  by  me  to  the 
Chief  of  Engiueers  March  28,  aud  as  they  constitute  a  portion  of  Ex. 
Doc  So.  241,  House  of  Representatives,  Forty-second  Congress,  second- 
session,  I  deem  it  unnecessary  to  prolong  this  report  any  further  tbau 
to  extract  the  following  from  my  report  of  March  28 : 

Ab  connected  nith  tbe  iniproveuieat  of  the  barbor  and  bay  of  Analacbicola,  I  also 
forward  herewith  the  report  of  Mr,  Trill  on  the  survoy  of  tbe  Cbattnboocbee  River. 

Mr.  Trill  lias  ^roaped  tbe  obstmctious  into  (brae  classes,  depending  upon  the  ext«nt 
to  which  it  losiy  be  deemed  expedient  to  improve  the  river  at  these  points.  Tbe  first 
clnss,  at  low  water,  actually  stops  navigation.  The  second  clnas  is  aboot  a  foot  bettor 
in  depth  of  water,  but  yet  needs  improvement  very  much.  The  third  class  is  not  of 
much   importance,  but  oDKht  to  be  improved,  if  possible,  to  prevent  cbaDg«s  foe  tbe 

BIb  estimate  for  the  first  class  (hroughont  the  whole  river  from  Columbus 

to  month  at  Apalachioola 1464,000' 

For  the  second  ctaas 387,000 

PortbetbinlclBss .85,185 

He  rooommends  tbe  first  estimate,  or  f464,000,  as  being  tbe  only  one  which  will  com- 
ply with  the  requirementa  of  unubstrncted  navigation,  at  all  stages  of  the  water,  and 
warrant  the  eScacj  and  permanence  of  tbe  improvement. 

In  addition,  he  estimates  for  completion  of  survey  of  Chattaboocbee  Kiver |5, 000- 

8nrv«y  of  Flint  River,  very  mnch  needed 6, 000 

Sorveyof  Apalachicola  River,  on  scuonntof  the  dlfflcnlt  local  circnnistances, 
especially  from  Rices  Bluff,  Florida,  down #10,000  to  18,000 

In  conclusion,  I  would  recommend  immediate  appropriations  as  follows :  150,000  for 
tbe  improvement  of  Iho  harbor  and  hay  of  Apalachicola  River;  $50,000  for  tbe  im- 
provemeut  of  tbe  Cbnttaboocbee  River,  below  Columbus;  ^5,000  for  the  continuation 
of  tbo  survey  of  the  Cbattuhonchee  River,  below  Eufuula,  to  its  junction  with  the 
Flint ;  $6,000  for  the  survey  of  the  Flint  River ;  and  $8,000  for  the  survey  of  the  Apo- 
lacbicula  River. 

Amoant  allotted  from  appropriation  of  March  3, 18T1 (4,300  00 

Amount  received  from  ITnilcd  Stutes  Treasury  on  same  account 4,^92  40 

Ameunt  available  July  l,lft7I  ta,9ii  Sn 

Amount  expended  during  tbe  fiscal  year  ended  June  30, 1672 $5,010  07 

SinnduR  being  from  funds  trausferrcd  an  follows : 

From  Tom  big  bee  River  survey 9  08 

From  survey  of  Tampa  Bsy 4  97 

Fromsurvey  of  ClioctawUntcbeo  River :)fi2  80 

From  survey  of  Saint  Murk's  River 719  32 

Total 5,039  07 

Amount  remaining  in  United  States  Treasury  uucallcd  for. $2:17  60 


Proportion  of  nHotmeiit  of  $15,000  nnder  act  of  June  10,  appropriating 
$150,000  for  examiniitioiiR  aud  surveys  of  rivers,  harbors,  Slo.,  -m  follows : 
For  examination  and  survey  of  tbe  ApalacUicola  River  from  Chattahoochee, 

norida,  toApalathicolo.. «.7B0  0 
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For  eiomiDation  nnil  survey  of  the  CliatUlioocbev  Hiver  from  ColamliuA, 

Gaorfciaf  to  CliBttuhoochee,  Flnriila |3,750  OO 

For  exuniinalioii  and  mirvey  of  the  FliDt  Kiver  from  Albauy,  Georgia,  to 

Chattaboocliee,  Fluriila a,7Sfl  Oli 

Bespectfally  Bubmitted. 

J.  n.  SIMPSON, 
Colonel  Engineers,  United  States  Army. 
Brigadier-General  A.  A.  Homphbeys, 

Chief  of  Engineers,  U.  8.  A.,  Washington,  7>.  C. 


Annual  report  (1871-72) on  the  surrey  at  the  month  of  Stiint  Mark's Rirer, 
from  Spanish  Hole  to  &iint  Mark%  Florida. 

Unites  States  Esgisebe  Office, 

Mobile,  Alabama,  Julff,  1H72. 

General  :  I  linve  the  honor  to  submit  the  following  roi>ort  for  the 
year  ending  J  une  30, 1872,  on  the  sorvoy  of  Saint  Murk's  River,  Florida, 
from  Spanish  Hole  to  Saint  MarkV,  with  a  view  to  its  improvement, 
under  the  act  of  Congress  approved  March  3. 1871. 

The  party  making  this  survey  nns  organized  under  the  immediate 
direction  of  Mr.  Joseph  Bumey,  as  first  assistant,  and  Mr.  Itussell  H. 
Curtis,  as  second  assistant,  in  the  latter  part  of  June,  and  commenced 
operations  in  the  field  on  the  0th  day  of  July  followinf;.  On  the  14lh 
October  the  field-work  closed,  the  men  TFere  ilischarge4],  and  the  two 
assistant  engineers  repaired  to  headqnarters,  Mobile,  to  make  np  maps 
and  report.  These  were  completed  on  the  11th  December,  and  were 
submitted  by  nie  to  the  Chief  of  Engineers,  April  2.  As  the  reports 
have  been  published  by  Congress,  and  constitnte  part  of  Ex.  Doc  No. 
€3,  Senate,  Fortj-second  Congress,  second  session,  1  deem  it  unnecessary 
to  repeat  them  in  detail,  except  to  quote  as  follows  from  my  letter  of 
April  2 : 

The  diDtcultiea  tn  the  way  of  nkvijration  from  the  Gulf  of  Moiico  to  Saint  Mark's,  il 
vrili  be  perceived,  are  not  so  inncb  tlie  w>dC  of  siifflcleiit  depth  of  vrat«r  in  the  ri*er. 
ft  being  9  feet,  (except  near  the  Junction  of  the  Wakullu  Kiver,  irhere,  fur  aboat 


200  feet,  the  river  reqiiims  deepening  IS  inches  thrungh  limestone  rock,)  aa  the  obetrnc- 


tions  cnnsed   bv  ovster-lwrs,  wbion   make  the  channel  very  crooked,  especially  it 
"Devil's  Elbow "aud  "Duck  Trap."    The  work,  f       '  "  --..-. 

will  be,  priucipalty,  cutting  through  Ihuse  oyster-' 


"  Devil's  Elbow  "  a'ud  "  Duck  Trap."    The  work,  therefore,  of  improving  the  ohsnae! 
"  ter-bars,  thus  unkiDg  the  channel  len 


The  ooet  of  thus  improving  the  channel,  making  the  proposed  cnt«  SOO  feet  wide  si 
bottom,  with  BidB-8U>)ieB  of  Si  feet  base  t»  1  foot  vertical  tod  9  feet  deep,  Ur.  Barnej' 
estimates  at  140,860.10. 

Mr.  liumey,  however,  nlso^statea  that  he  sees  "  no  prospect  at  present  of  Saint  Mark's 
rising  in  importance  for  many  years  to  come."  Under  these  circemstances  he  does  not 
think  it  would  1»  of  any  Mlvautage  to  the  SUte  or  district  for  Congress  to  grant  so 
appropriation  for  tile  improvement  of  the  river,  the  nreaent  cbaniiHl  being  more  than 
sufficient  to  accnmmodate  tlio  very  limiteil  business  done. 

In  addition,  be  reports  that  it  is  in  contemplation  by  the  Jacksonville,  Pensseoli 
and  Mobile  Kailroad  Cotnpan;  to  extend  their  rood  to  deep  water,  at  Spanish  Ho\e. 
below  which  there  is  a  good  channel,  allowing  ressels  to  come  np  drawing  9  feet 
This  would  greatly  revive  the  trade  of  the  port,  and  nbViute  the  necessity  of  anytbiaft 
being  done  iu  the  channel  of  the  river  between  that  point  and  Saint  Mark's. 

For  the  above  reasons,  I  do  not  recommend  any  appropriation  for  the  iaipruvemenl 
of  Saiut  Mark's  Kiver. 

Amonnt  allotted  from  appropriatiou  of  March  3, 1871 #1,800  ON 

Amount  available  Jnly  1, 1»72 *.W1  « 
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AmDUDt  e\pend«il  dnrinctlio  fUcal  year  ending  June  30,  1S73....  <3,6H1  91 
Tnusfcrred  to  earvoy  ot  CbattaboocheeKtver 719  82 


-14,401  23 

Anioant  avAilablo  Jul;  1,  ISli 

Aniuupt  dtwired 

Resuectfullr  submitted. 

J.  H.  SIMPSON, 
Colonel  of  Engineers,  IT.  8.  A, 
Urigadtei'-Genera)  A.  A.  LIumphbevs, 

Chief  of  Eafiineem  IT.  8.  A.,  Washington,  It.  C. 


Annval  report  (1871-72)  on  Ote  Hurtey  of  Tampa  Bay,  at  Tampa,  Florida. 

XJxiTED  States  Enginekr  Office, 

Mobile,  Alabama,  July  8,  1872. 

General:  I  havn  the  Iioiior  to  submit  tlie  following  report,  for  tbe 
.veor  eoding  Jane  31),  1S7:J,  oti  tUe  survey  of  Tampa  Bay,  at  Tampa, 
Florida,  witb  a  view  to  its  improvemeut,  under  tbe  act  of  Congress  ap- 
proved March  3, 1871. 

The  party  making  this  survey  was  organized  under  the  immediate 
charge  of  Giiatave  Jaenicke,  assisted  by  Mr,  D.  M.  CuiTie,  at  Apalac;hi- 
cola;  arrived  at  Tampa  on  tbe  13tb,  and  began  work  on  the  17th  July. 
Tbe  survey  waa  completed  on  the  18th  October,  and  the  party  dis- 
charged, except  the  assistant  engineers,  who  proceeded  to  headquarters 
at  Mobile,  to  prepare  tbe  maps  and  plans.  The  final  report  and  maps 
of  Mr,  Jaeiiicke,  completed  on  the  IStli  December,  were  submitted  by 
me  to  the  Chief  of  Engineers  March  30,  and  as  it  constitutes  a  pnrt  of 
Ex.  Doe.  Wo.  252,  Honse  of  Representatives,  Forty-second  Congress, 
second  session,  1  deem  it  unnecessary  to  say  anything  farther  than  to 
qnote  from  my  letter  above  referred  to,  as  follows : 
Ur.  Jaenieke  iiiibinil«  tbroe  utimaCeB : 

1.  For  A  atraiKbt  cbannel,  witb  a  width  at  base  of  20(1  fuet  and  <iIo|ih  uf  t-a  f«et  lior- 
iiontal  to  1  font  vortical,  aud  n  uniform  duptb  of  Vi  toet  mean  loiv  tide,  estimated 
ca«t  $502,121.90. 

2.  For  deepenInK  the  proseot  Miliug-channel,  which  he  prefers,  200  feet  wide  at  base, 
12f«et  deep,  and  dope  2.5  to  1,  cDtiniated  cost  (519,621.80. 

3.  For  deepeiiint;  the  prevent  sailing  chaunol,  width  at  base  IH  fi«t,  alope  :i.5  to  1, 
depth  12  feet,  catinintcil  cnst  %i«3,M5M. 

Id  view  of  the  niiiK"'tnile  of  tbe  coat  of  either  of  these  urojecta,  and  the  liability  of 
tbe  channel  in  either  case  to  till  np,  1  would  reconiineiid  oa  pmferable  (for  private 
ratcrptitie,  however)  tbe  construction  of  u  ruilroail  from  tbe  city  of  Tampa  to  Passage 
Koiut.  This  point  i«  only  about  nine  miles  from  Tampa,  affordinft  a  romI  site  for  au 
rmtr^oi,  and  what  Ktves  it  especial  vnlue,  vesselw  drawing  16  feet  of  water  can  ap- 
proach it  within  a  quarter  uf  a  mile.  The  railroad  could  be  made  aud  stocked  fnr  leas 
than  ^,000  per  mile,  or  $lgO,000  for  the  whole  dintance;  and  as  the  city  of  Tampa 
at  DO  dUtaut  day  will  be  connected  by  roil  with  the  Florida  railroads  to  the  north  of 
it,  Ihave  no  doubt  that  this  extension  of  the  road  to  Passage  Point  will  naturally  fol- 
low as  a  conaequeDce. 

For  tbeae  reasons,  and  the  preeeiit  limited  demand  uf  commerce  in  this  section,  I 
do  not  recomoiend  any  appropriatina  by  Congrees  for  the  improvement  of  the  harbor 
of  Tampa. 
Amonnt  allotted  from  appropriation  of  March  %],1K71 $2,  £00  00 

Ammnt  available  July  1, 1871 Ji,lfti  50 

Amount  saboeqnetitly  allotted  and  received 1,200  00 

ToUl 3,364  BO 

,,,.„,Goo^lc 
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Amount  wxjieiHittl  during  tboflsealvnareiiiliug  Juno  30,  ItTi ^,359  5.1 

Transferreil  to  survey  ofCbaitaljoi>ch««  River 4  97 

|3.3fH  a 

Amount  nvoilnble  July  1, 1S73 

Amount  ilesi  red 

KeKpectfulIv  submitted. 

J.  H.  SIMPSON, 
Colonel  of  EagineerH,  U.  ft'.  A. 
Brigadier-Ueiieral  A.  A.  HuupncEYS, 

Chief  of  Engineers,  U.  8.  A.,  Washington,  D.  C. 

Annual  report  (lS71-'72)  on   tlie  examination   of  Choetaichatctue  Sinr. 
Florida. 

United  States  Engineer  Office, 

Mobile,  Alabama,  July  31, 187:1. 

General:  1  have  the  lionor  to  submit  the  following  report  for  Ibr 
year  ending  Jane  30,  1872,  on  the  examinatiou  of  Choctftwbnbtbee 
itiver,  norida,  with  a  view  to  its  improvement  auder  the  act  of  Coo 
grcss  approved  March  3, 1871. 

This  examlnatioD,  which  was  all  that  was  foand  to  bo  necessary,  vat 
made  under  the  immediate  direction  of  my  assistant,  Mr.  Joseph 
Buruey,  assisted  by  Mr.  WilUatu  S.  Simpson,  and  was  commenced  bt 
the  organization  of  the  party  at  Freeport,  on  Le  Grand  Bayoo,  of 
Cboctawhatchee  Bay,  November  24.  The  examination  was  completfll 
at  Freeport,  on  tlie  22d  December,  when  the  men  were  dtschai^ed  and 
Mr.  Bnrney  and  his  assistant  repaired  to  headquarters.  Mobile,  to  make 
up  report  and  maps.  These  were  completed  during  March,  and  April6 
were  submitted  by  me  to  the  Chief  of  Engineers.  As  these  reports  con- 
stitute a  part  of  Ex.  Doc.  No.  63,  Senate,  Forty-second  Congress,  secoatl 
session,  I  deem  it  nnnecessary  to  state  anytiiing  further  than  tbr 
followiug,  which  I  extract  from  my  report  of  April  li : 

Tbia  report  bIiowb  that  veBuU  drawing  less  thnii  9  feet  of  W(it«r  can  (loss  (Uftvvd 
from  Peuxacoln  Bay,  throagh  SnnU  Rosa  Sound,  for  a  dtatunce  of  tweaty-ttii  mils. 
Lenviu);  the  souod,  they  eiiMr  wUat  U  commonly  oulled  "  the  Narrows,"  ten  iniln  in 
length,  and  from  one-fuurth  to  one-half  mile  wide,  ia  which  there  is  a  depth  of  odI^ 
from  4  to  5  feet  wator.  The  cbannol  in  these  narrows  is  very  difflcult  of  aaTigalioi 
from  the  number  of  bars  1«  be  met,  and  on  account  of  their  shifting  character  i>  rr- 
presentcd  as  not  being  susceptible  of  permanent  improvement. 

About  four  miles  above  the  Narrows  there  is  a  narrow  ootlEt  to  the  GnU.  rilM 
"  Kast  Pass,"  baviug  ft  depth  of  5  fiiet  of  vialni  on  the  bar,  but  nliich,  on  accaoDi  of 
the  violent  action  of  the  sea,  is  very  seldom  iisnd. 

All  roercbandiHO  int«nited  to  ascend  the  Choctan-hatchee  Riret  is  obliged  to  br  i«- 
sbipped  in  barges,  propelled  by  poles,  at  a  small  town  called  Freeport,  five  loilre  ap 
Le  Orand  Bayou.  This  is  a  place,  at  the  pnnent  tirnf,  of  conaideradle  impartasc.  <'^ 
account  of  having  direct  conimniiication  with  New  OrlPHus  and  Peusacola,  hy  dhmk 
of  several  sclioouei's.  from  fifteen  to  thirty-Avo  tons  burden.  bsHldefi  occasiooal  Mpue- 

It  is  renreseuttNl  as  nnsuitable  as  a  depot  fur  transshipment  of  mcrchnndiw  m- 
account  of  its  situation,  causing  the  bnrges  running  on  the  river  to  be  poled  an  ni 
necewuiry  distjince  of  sixteen  miles.  This  is  caused  by  all  land  snitable  fora  depot.  *! 
the  mouth  of  the  river,  being  beld  by  tlie  General  Government  fur  the  narpose  <'f  «"■ 
taining  timber  for  the  Navy,  although  lirom  all  the  inforinatioD  whirli  niuU  '' 
obtained,  the  land  is  pronounced  totally  unfit  fiir  this  purpose. 

Neither  the  means  nor  the  time  before  the  wiu(«r-tlooda  admitting  of  an  acfnni' 
survey  of  the  river,  in  accordance  with  my  instmctions,  only  sncli  nu  exatDioMivn'' 
it  fhiiii  its  month  to  Geneva,  the  present  head  of  navigation,  a  distance  of  abval  i*" 
hundred  and  sixty  miles,  wns  mode,  as  would  be  sufficient  to  predicate  eslimntcs  ii^ 
its  improvement. 

The  result  of  this  cxnniinntion  shows  thnt  there  is  available  at  all  timm  Itetwr^n  "' 
month  oflhe  river  and  Genevaatlc.ist  d  feet  of  water,  3  feet  more  than  can  bt  earn"! 
through  (In-  Narrows,  at  the  t^ast  end  of  Santa  Rosa  Soimd,  and  that  th>-  obilmdi"^* 
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cniieUt  priDcipoIlf  of  aungH,  BBwyere,  overhanging  trees,  and  two  wrecks  of  HtcaDi- 
boate.    Another  source  nf  ilifflculCy  uriaes  from  ilie,  i 


a  of  tlie  clianuel.  The  improvumeiils,  therefore,  proposed  ore  Ibe  reniovnl  of  tbe 
oliit Faction H  mentioned,  anil  the  8tmi);bti'nin|r  of  the  channel  in  pinces. 

Hr.  Biiniof  BUbioits  three  eBtimates.  The  timt,  amounting  to  (96,716.80,  coutom- 
plitt«s  a  thorongh  improremeut  of  the  river,  but  tbe  present  commerce,  in  his  opinion, 
will  Dot  juetifj  go  large  an  appropriation  by  Con)^e««. 

The  second,  amntinting  to  952^1.20,  eontemplntes  not  so  cxhaiiHtive  an  iniprnve- 
ment,  bnt  one  which  would  be  sufficient  to  meet  alt  proaent  and  prospective  rwiuiru- 
ments  for  many  years  to  come. 

Tbe  third  estimate,  amounting  to  |34,:t32,  is  for  the  removal  of  obstructions  wbicb 
malie  tbe  naviftation  of  the  river  botb  difficnlt  and  dangerous,  even  for  the  amount  of 
trade  done  on  it  at  tbe  present  time.  Thia  amount  is  about  10  per  cent,  of  the  value 
of  tbe  mcrchandiae  carried  on  the  river  during  the  post  year,  and  it  is  believed  this 
extant  of  improvement  will  be  sufficiont  for  at  least  five  yB.ira  to  come. 

Aa  tbe  report  shows  that  the  valne  of  the  available  timber  of  commerce  alone  the 
river  ia  ratimated  from  $50,400,000  to  ^144,000,000,  depending  upon  the  diatance  id 
wbicb  in  can  be  prolitably  liauled,  anil  the  value  of  the  busineaa  done  during  the  pa«t 
year  was  as  much  as  $aH4,000,  I  rpapectfnlly  recommend  an  appropriation  by  Con- 
I-  .i_  1      .  1    _^.      ..  J  ..  .  ..^  Biiroov  for  improving  the  river,  and  whicb 

Amonut  allotted  from  appropriation  of  Uarub  n,  !t*71 fti.OOO  00 

Amunnt  available  July  l,m71 fci.KW  fiO 

AiDonnt  expended  (Inrins  tbe  fiscal  year  ending  Juno  :h),  187^ S^.449  70 

Transferred  to  survey  ot  Cbattahooc  lieu  River 3ta  80 

-2, 832  50 

Amount  available  -Inly  1, 1872 

Amount  n^qnired  for  the  improvement  of  the  C hoe tiiw hate tice  Kiver 31,^32  00 

ReK|)ectfi)1ly  submitted, 

J.  U.  SIMPSON, 
Colonel  of  Enij'meers,  United  mates  Aniig, 
Brigadier-General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  *'.  A.,Washiugton,  I).  C, 


IMPKOVEMEKT  OF  MOBILE  HAKBOK  AND  BAY. 

MouiLS,  AlcAama,  February  IJ,  1872. 
Obhebal:   Tlie   board  of   eDgiaeers  C0Q8titut«d   by  tlio  follon-ing 
order : 

[Spcciil  Ordera  Ko.  4.— Eilnct-l 

HEADQUAKTEIia  Coltl'S  ftl'    ENUINEKKS, 

H'<uAiiiir((Hi,  D.  C,  Jannarg  6,  1672. 

I.  A  board  of  engiueera  to  consiBt  of  Colonel  J,  H.  Simpson,  Corps  of  EnglneerB; 
LieDtenant-Colonel  Z.  B.  Tower,  Corps  of  Engineers ;  Lieutenant-Colonel  H.O.  Wrigbl, 
Corps  of  Engineers,  will  convene  in  Mobile,  Alabnma,  on  Jannarv  iiO,  or  as  aoon  there- 
aftor  as  practicable,  to  prepare  a  plan  fur  the  improvementof  tbe  harbor  of  Mobile.  In 
connection  therewith  the  board  will  examine  the  piojects  of  the  "  board  for  the  im- 
provemeDt  of  the  river,  harbor,  and  bay  of  Mobile,  organized  under  anthority  of  the 
Htate  of  Alabama,"  and  report  their  views  as  to  the  probable  effect  of  the  work  pro- 
jected by  that  board  upon  the  operaliuns  now  being  carried  on  by  the  United  States 
for  the  improvement  of  Mobile  liurbor,  and  upon  those  proposed  by  the  plan  they  may 
nnbmit  for  its  improveniout,  and  what  mollifications,  if  any,  should  he  niude  in  the  pro- 
jects of  the  State  board. 

C^>biin  A.  N.  Damrell,  Corps  of  Engineers,  will  act  na  recorder  of  the  boanl. 

By  command  of  Brigailier-Generiil  A.  A.  Humphreys. 
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met  at  the  city  of  Mobile,  February  3,  instant,  tbe  earliest  day  practi- 
cable, all  the  members,  with  the  recorder,  being  prpneaL  They  uontin- 
ued  their  sessions  from  day  to  day,  esamiiiiDg  maps  of  the  river  and  bay 
of  Mobile,  and  projected  plans  fur  their  improvement,  and  Roeh  reports 
of  boards  and  of  otllcers  of  the  Corps  of  Engineers  as  were  at  band,  via- 
iting  tbe  localities  of  interest  connected  with  the  projected  plans  of  im- 
provement, viz:  The  inner  harbor  of  Mobile,  Choctaw  Pass  and  Bar, 
the  lines  of  channel  obstructions,  and  Dog  Uiver  Bar  as  far  as  the  an- 
chorage of  the  npper  fleet,  causing  soundings  to  be  made  and  specimens 
of  the  bottom  to  be  procured  whenever  thought  necessary ;  and  further 
seeking  information  from  other  sources  as  to  the  condition  of  the  bars 
and  the  depth  of  the  water  thereon,  as  well  as  in  the  channels,  for  the 
past  forty  years.  Un  application  to  the  "board  of  improvement  of  tbe 
river,  bnrbor,  and  bay  of  Mobile,  orgauizexl  under  anthority  of  tbe 
State  of  Alabama,"  they  were  courteously  furnished  with  their  pro- 
jected plans  of  improvement,  with  explanations  of  the  same,  both  ver- 
bal and  in  writing,  by  their  engineer.  General  Braxton  Bragg ;  and  they 
now  have  the  honor  to  submit  the  following  report  as  required  by  tbe 
foregoing  onler  of  the  Chief  of  Eugiueers,  giving  their  views  as  to  the 
method  of  improvement  of  the  channels  of  approach  to  the  city  of  i/Lo- 
bile,  "  and  as  to  the  probable  effect  of  the  works  projected  by  the  board 
of  improvement  of  the  river,  harbor,  and  bay  of  Mobile"  npon  the  oper- 
ations now  in  progress,  and  upon  those  still  necessary  to  open  tbe  chan- 
nel-way, as  proposed  by  tbe  General  Government. 


The  inner  harbor  of  Mobile  is  properly  the  anchorage  in  tbe  Mobile 
River,  extending  northward  from  its  mouth  at  Choctaw  Bar.  This  river 
opens  into  the  bay  of  Mobile,  which  extends  a  distance  of  abont  thirty 
miles  to  the  south  to  Daaphin  Island  and  Mobile  Point.  This  bay  or 
basin  is,  for  the  greater  part,  ahoal;  and  it  is  this  shoalness  tQ  so  great 
an  extent  southward  from  the  month  of  Mobile  River  that  constitutes 
the  difficulty  in  tbe  way  of  obtaining  and  preserving  the  requisite  depth 
of  water  on  tbe  line  of  approach  to  the  city  from  tbe  anchorage  below. 

At  this  date  21  feet  depth  at  mean  low  water  is  maintained  on  the 
outer  bar  and  in  tbe  "lower-fleet"  roadstead,  about  twenty-five  miles 
from  Mobile,  while  13-foot  draught  can  ascend  the  bay  to  the  "  upper 
fleet,"  opposite  Dog  River,  abont  nine  miles  distant  from  the  month  of 
Mobile  Uiver.  The  water  shoals  gradually  from  this  13-foot  curve  Co 
Dog  River  Bar,  where  its  least  depth  in  the  channel,  three  miles  distant 
fVum  Choctaw  Bar,  is  but  9  feel,  deepening  again  above  to  10  feet  till 
tbe  lower  line  of  obstractioua  is  reached.  From  this  point  to  the  npper 
obstructions  the  direct  channel  and  that  of  Spanish  River  show  a  least 
di'pth  of  12  feet,  the  latter  river,  however,  having  a  greater  depth 
through  the  larger  portion  of  its  length,  while  the  former  shoaled  nt 
Choctaw  Point  Bar  to  7J  feet  at  mean  low  water  t)efore  the  exeavatioas 
DOW  in  progress  were  commenced.  The  want  of  bydrographio  charts  of 
MobileBay  (nonepriorto  lSn2  being  before  this  bwird)  prevents n8fh>m 
ascertaining  the  earlier  condition  of  the  channels  of  approach  to  the  city 
and  of  the  exterior  bars  fi\rtber  than  can  be  derived  from  tbe  testimony 
of  Captain  John  Grant,  a  well-known  and  intelligent  citizen  of  this  plaoe, 
of  large  t>ersnnal  exiHsrience,  having  been  engaged  an  works  of  harbor 
and  channel  improvements  for  the  pant  forty-five  years,  and  residing  in 
this  vicinity  for  the  ^ueater  part  of  that  period.  By  his  testimony  the 
outer  or  Dog  River  Bar  does  not  vary  essentially,  having  maintained 
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from  8  to  9  feet  depth  of  water  over  its  shoalest  part  since  his  RrrivaT 
at  tbis  place  in  1826,  wbile  C'boctaw  Bar  graduaily  sboaU  from  year  to 
year,  bat  very  slowly.  Tbo  greatest  depth  of  water  on  tbis  bar  being 
bat  5i  feet  in  lS2&-'29,  it  was  then  dredged  to  give  a  chimuet-way  of  8 
f4Xt  at  mean  low  tide,  wliich  was  again  deepened  by  the  same  process 
in  1838-'J9  to  10  fe«t;  but  having  beeu  left  without  further  care  for  a 
period  of  twenty -one  yeara,  was  found,  in  1870,  to  have  but  7^  feet  depth. 
Southerly  and  southeast  wiuds,  it  is  believed,  create  a  wash  in  Garrow's 
Bend  that  moves  the  sands  of  that  shore  around  Choctaw  Point,  caas- 
jiig  the  shoaling  of  the  waters  soutlieasteily  from  that  point  and  on 
Choctaw  Bar,  and  gradually  filling  Choctiiw  Pass.  Borne  forty  sam- 
ples of  the  bottom  soil  were  procured  from  the  pass  and  bar,  and  from 
variooa  portions  on  the  sboals  to  the  west,  and  from  Garrow's  Bend, 
which  seemed  to  coniirm  the  opiuiou  tliat  the  shoaling  process,  both  in 
the  pass  and  on  the  bar,  is  due,  at  least  in  part,  to  the  accumulations 
drilled  from  the  bend,  and  thatjettees  might  be  advantageously  placed 
aloug  that  shore  to  ]>revent  tliis  drift.  The  river,  doubtless,  deposits 
aome of  its  silt,  as  the  waters  at  its  mouth  widen ;  but  if  the  aanddrill 
from  the  bend  can  be  effectually  checked,  the  shoaling  process  on  the 
bar  will  probably  be  much  less  rapid  than  at  present.  Our  opinion,  in 
this  respect,  differs  from  that  of  the  board  of  1860. 

Having  thus  brietl^' described  the  channel  of  approach  from  the  anchor- 
age of  the  bay  to  the  inner  harbor  of  Mobile,  and  the  two  obstructing 
bars  to  tbis  passage,  and  poinml  out  (what  is  apparent  from  an  exam* 
inatiou  of  the  chart  of  Mobile  Bay)  that  the  difficulty  in  the  way  of  its 
improvement  arises  from  its  l>eiug  merged  or  lost  iu  the  waters  of  a  wide 
aboal  bay  extending  southward  about  tweuty-flve  miles  before  gaining 
a  depth  of  18  feet,  tbis  board  are  compelled  to  admit  that  the  problem 
before  Uiem  does  not  promise  an  eaay  or  eutirely  satisfactory  solutktn, 
or,  at  least,  one  that  will  give,  in  a  strict  sense,  a  permaneut  improve- 
menL 

Such  4  channel  or  passage-way  can  only  be  deepeaed  by.the  scooriag- 
procus,  or  by  dredging,  or  by  both  combined.  The  first  would  require 
that  the  river  curreots,  to  effect  this  end,  ahonld  be  confined  within 
narrow  limits  by  dikes  or  jettees,  which,  carried  so  far  into  the  bay, 
woold  be  very  costly,  and  if  made  with  timber,  the  only  material  avail- 
able within  reasonable  limits  of  expenditure  would  decay  above  the 
low-water  line,  and  in  its  southern  portion  would  be  rapidly  destroyed 
by  the  sea-worm.  Moreover,  the  river-silt,  passing  tbrongh  this  chan- 
nel, woold  rapidly  form  a  bar  at  its  mouth,  necessitating  the  prolongation^ 
of  the  inclosing  dikes,  or  the  dredging  of  the  bar  at  short  intervals, 
«itber  of  which  operations  would  require  frequent  outlays  in  addition 
to  the  original  oost. 

The  bmird  see  such  objections  to  this  methml  of  improving  the 
channel  of  approach  to  the  city  of  Mobile  from  the  opper  anchorage 
tliat  they  have  uot  deemed  it  necessary  to  make  any  plans  or  estimates 
of  its  cost. 

The  other  method  of  improving  this  channel  by  dredging  will  also  be 
very  costly,  and  it  cannot  be  hoped  that  the  results  will  be  entirely  per- 
nmiMint;  in  other  words,  that  the  depth  attained  will  be  preserved  witb- 
ont  additional  dredging  from  time  to  time.  Of  the  two  methods,  the 
board,  however,  prefer  the  latter,  bt-lieving  it  the  more  likely  to  pro- 
cure, if  uot  a  strictly  satiifaetory  channel,  at  least  a  better  one  than  can 
be  obtained  at  th«  same  cost  by  any  other  means  that  have  been  sug- 
It^ested.  The  operations  neceastuy  to  dredge  this  channel  to  a  suitable 
depth  will  probably  involve  an  outlay  of  $630,000  in  addition  to  that 
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already  granted,  ami  small  a|)|)roimntioiiH  from  time  to  timu  to  preserve 
the  depth  of  water  attained  on  tlie  completion  of  the  work. 

Admittiug  the  above  cooelusion  of  the  board,  th;it  the  dredging  pro- 
cess is  the  preferable  method  of  improving  the  dianncl  of  a|>proacli  to 
the  city,  two  projects  present  themselves  for  our  conHideintion :  the 
first,  to  dredge  Choctaw  Bar  to  a  depth  of  9  feet  at  mean  low  water, 
the  present  depth  on  Dog  River  Bur,  which  would  permit  the  passage  of 
vessels  of  11-foot  draught  at  high  tide,  and  which  conld  be  effected  and 
maintained  without  great  cost ;  and  the  second,  to  dredge  a  snitahle 
channel,  13  feet  deep,  over  both  bars  for  a  length  of  uiue  miles  from 
the  inner  harbor  of  Mobile,  giving  a  draught  of  15  feet  at  high  water  to 
the  Qpper-fleet  anchorage,  and  during  the  prevalence  of  southerly  winds 
one  foot  more.  The  boanl  are  of  opinion  that  the  commercial  interests 
of  the  city  and  State  will  jastify  the  large  expenditures  as  estimated  to 
secure  the  deeper  or  13-fi>ot  channel.  The  problem  for  solution,  in  this 
baj',  is  similar  to  that  in  Patapsco  Bay  for  the  improvement  of  the  chan- 
nel of  approach  to  the  harbor  of  Baltimore.  If  the  i^iethod  by  drudgio}; 
is  a  success  there,  as  it  is  believed  to  be,  it  will  probably  be  so  here,  ax 
the  hay  of  Mobile  is  not  more  exposed  to  action  of  storm-waves  than 
the  open  reach  of  Patipsco  Bay. 

As  to  the  direction  of  this  nrtiflcial  channel,  the  board  concnr  witb 
that  of  1S60,  and  with  both  of  the  engineer  ofScers  recently  in  chiir^e 
of  the  Mobile  Harbor  improveraentM,  that  the  line  of  deepest  wat*r 
should  be  followed  as  it  has  existed  for  the  past  iifty  years,  since  thin 
Hue  must  now  be  regnrded  as  a  resultant  of  a  fixed  regimen  uf  the  dif 
ferent  rivers  uniting  to  prodnce  this  channel.  The  curve  at  the  upi>er 
obstmctionR  should  bo  made  as  gentle  as  possible,  and  the  opening  or 
width  of  channel  in  that  part  somewhat  increased,  to  admit  the  ready 
passage  of  the  largest  class  of  vessels  that  may  enter  the  inner  harbor 
of  Mobile.  It  is  recommended  that  this  excavation  he  restricted  to  » 
■width  of  200  feet  throughout  its  length,  iit  least  until  its  comparative 
permanency  can  be  tested  or  estah1ishe<I. 

The  board  give  it  as  their  opiuion  that  this  excavation  should  be 
nmde  as  rapidly  as  possible,  for  if  portions  only  are  dredged,  and  lell  iu 
an  uneven  or  lumpy  condition,  such  portions  will  fill  to  the  level  of  tbt« 
projections;  and,  besides,  there  will  not  be  a  clear  water-way  for  the. 
ready  tuovement  of  the  bottom  current  until  each  bar  is  cut  entirely 
through  and  finished  to  an  ev«n  surface.  If,  on  the  other  hand,  this 
dredging  should  proceed  slowly  and  at  internals,  it  will  be  hut  a  partial 
success.  No  good  results  can  be  predicted,  except  from  a  rapid  and 
thorough  execution  of  the  work.  The  sketch  accompanying  this  report 
shows  the  channel  iu  red  lines,  as  proposed  by  the  engineer  officer  of 
this  station,  with  the  slight  modifications  at  the  upper  bend  already 
alluded  to,  and  now  submitted  by  this  board  to  the  Chief  of  Engineers, 
for  his  consideration. 

It  should  be  here  noticed  that  the  State  board  of  harbor  improve' 
ment,  under  the  direction  of  its  engineer,  General  Braxton  Bragg,  have 
removed  the  upper  obstructions  across  the  chaimcl  of  the  Mobile  River, 
immediately  beyond  the  Choctaw  Bar,  to  a  width  of  GOO  feet.  The  re- 
maining portion  of  this  obstruction  westward  is  not  thought  to  be  preju- 
dicial to  the  channel,  lu  similar  manner,  the  gap  in  the  lower  obstmc- 
tion  has  been  ojiened  to  a  width  of  000  feet  Where  the  channel-way  of 
Spanish  Kirer  crosses  the  upper  obstructions  the  gap  is  now  about  '^ 
fleet  wide.  It  is  apparent  that  the  width  of  this  cliaunel,  and  the  great 
body  of  water — that  of  Spanish  and  Tenfaw  Rivers  combined — paf sing 
in  this  direction,  require  a  wider  opening  through  this  line  of  obstruc- 
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tions — au  interval  of  at  least  COO  feet ;  otherwise  tlie  flow,  iu  part,  will 
crowd  eastward,  autl  not  contiuue  iu  its  proper  direction,  to  unite  with 
the  current  of  ^lobile  Rirer,  tliroiigli  the  outer  clianiiel  over  Dog  River 
Bar.  It  would  be  well,  for  a  year  or  more,  to  observe  closely  as  to  the 
effect  of  the  reinaiuin^  portions  of  these  obstructions,  with  a  view  to 
ascert^iu  if  they  are  in  nuy  manner  prejudicial  or  beneficial  to  the 
channel- way  aa  it  now  exists  beyoud  the  debouchen  of  the  several  rivers 
into  Mobile  Bay ;  and  further,  as  to  expediency  of  extendiug  the  upper 
obstructions  westward  to  the  shore  at  Choctaw  Point. 

The  board  having  given  their  opinion  as  to  the  methotl  of  improve- 
mt.it  which  promises  a  better  channel  of  entrance  to  the  river-harbor  of 
Mobile,  in  cotnplinnce  with  their  instructions,  will  now  present  their 
view.s  as  to  the  probable  effect  of  tlie  works  projected  by  the  "  board 
for  the  improvement  of  the  river,  harbor,  and  bay  of  Mobile,"  organized 
by  ttie  Htate  of  Alabama,  upon  the  operations  now  in  progress  ou  the 
part  of  the  United  States  to  (leei>en  the  channel  of  approach  to  the  city. 
These  projected  worlts  are  explained  in  accompanying  papers  submitted 
l>y  General  Bragg  to  this  board,  marked  A,  iu  tlie  appendix.  Quoting 
from  this  maiuisciipt,  the  first  of  these  prqjected  works  now  iu  process 
of  construction  is  "a  structure  of  piles  ami  flUiiig  across  the  head  of 
Piuto  or  Middle  Pass,  intended  t«  close  the  same,  and  force  the  water 
now  flowiug  through  that  pass  into  the  main  channel  by  Choctaw  Point." 
There  will  be  soulu  increase  to  the  volume  of  water  flowing  out  of  the 
mouth  of  Mobile  liiver  by  shutting  up  this  pass,  producing,  probably, 
some  scouring  effects  below  ou  the  river-banks  or  bottom,  the  heavier 
or  saudy  portions  of  which,  if  this  increased  flow  of  water  be  rapid 
enough  to  move  sand,  will  be  reileposited  as  soon  as  the  stackwater  will 
permit,  while  the  finer  portions  will  be  carried  farther  out  into  the  bay, 
and  mostly  dispersed  iu  its  shallow  waters  ou  Uog  Kiver  Bar  and  be- 
yond. Ami  here  it  may  be  well  to  observe  that  any  scouring  process 
that  moves  material  from  the  banks  or  bottom  of  a  river  near  its  mouth, 
only  transfers  it  into  the  bay  or  sea  beyond,  to  form  a  bar  there,  if  the 
water  be  shoal.  Any  large  increase  iu  the  How  of  Mobile  Uiver  will 
probably  move  Choctaw  Bar  farther  toward  the  bay,  and  result  iu  in- 
jury to  the  works  now  iu  progress.  This  bar  is  nearly  all  sand,  and  uo 
current  in  the  upper  part  of  the  bay  is  rapid  enough  to  disperse  it.  The 
aim  of  all  works  of  improvement  at  this  locality  should  be  to  avoid  such 
operations  as  lead  to  the  movement  of  sand  to  the  mouth  of  the  river. 
Iu  fact,  the  dee)>ening  of  Mobile  Elver  by  the  scouring-process  seems 
incompatible  witli  the  preservation  of  the  channel  through  Choctaw 
Bar,  iis  now  in  progress  of  execution.  It  is  questiouable,  however,  if 
this  dike  will  create  any  such  serious  disturbance  iu  the  river ;  and  this 
board  do  not,  therefore,  make  a  point  of  objecting  to  its  construction 
any  further  tlian  noticing  its  possible  detriment  to  the  excavations  on 
the  bar  below.  If  these  excavations  had  not  been  commeucud,  the 
boanl  would  not  ha\e  thought  it  necessary  to  have  presented  any  re- 
marks as  to  the  closing  of  Piuto  Pass. 

2d.  "A  similar  work  iiloug  and  in  prolongation  of  Pinto  Island  at 
its  southern  end,  to  (i  feet  of  water,  intended  to  close  the  opening 
through  that  marshy  bank,  keep  the  water  conceutrated  in  the  channel, 
and  prevent  a  constaut  washing  by  southeast  winds  upon  the  lower  city 
irout,  and  by  which  it  is  believed  much  sedimentary  matter  is  driven 
into  the  stream  and  carried  dowu  to  be  redeposited  on  reaching  slack- 
water."    S"o  objection  is  made  by  the  board  to  this  construction. 

3d.  "A  similar  work  just  below  the  swamp  at  Choctan-  Point,  to 
check  the  abrasion  loiig  continued  ou  that  part  of  the  city  front,  and 
38  E 
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incidentally  to  intercept  a  drift,  believed  to  Aid  in  tbe  formatioQ  of  Ghov- 
taw  Bat.  Ori^ually  projected  to  a  length  of  4,000  feet,  ttiis  work  in 
now  restricted  to  l,riOO  feet  at  the  shore  end."  This  jettee  is  now  being 
coDBtriicted,  and  two  ether  short  jettees  are  also  to  be  coDstrncted  nnder 
flame  authority,  to  the  westwardof  the  present  jettee,  if  found  advisable. 
The  board  are  of  the  opioiou  that  the  jettee  now  being  constructed  wilj 
l>rovo  beneflcinl  iu  preventing  sand  from  being  drifted  along  by  tbt; 
shore  current  upon  Choctaw  Bar  and  Pass.  They  would,  however,  have 
recommended  the  construction  of  the  f<everal  short  Jettees,  beginning  at 
a  point  farther  to  tbe  westward  on  this  shore,  to  accomplish  the  same 
purpose,  if  the  present  Jettee  had  not  been  oommencetl  by  General 
lira  Kg.    • 

4th.  "The  removal  of  two  hirge .wrecks  opposite  the  city,  which  not 
only  impede  navigation,  but  serve  to  accumulate  deposits  and  cause  the 
formation  of  bars,"  These  sunken  vessels  disturb  the  regimen  of  the 
river,  and  their  removal  must  be  beneficial  to  tbe  preservation  of  its 
normal  condition,  as  well  an  to  freedom  of  movement  of  shipping  iu 
this  inner  barbor.    The  manuscript  continues  as  follows: 

TheBB  include  nil  tlie  worku  dow  in  prof;resB  under  tliin  Iioanl.     At  tlio  time  (be; 


fmjected,  it  was  also  contemplated  to  remove  a  henvj  Rtructure  on  tbe  west 
Pinto  Inland,  iuc]udin)[  larjie  deposits  above  and  beloiv  it,  which  had  narrowed 


the  chnnntl,  to  the  serious  injurv  of  niLvigatiou,  nnd  tended  U>  force  the  water  through 
PiDto  Pass.  This  nas  deemed  the  more  necessiiry  iks  h  serious  cnu^nchiiient  bns  been 
mode  on  the  opposite  aide  of  the  river,  b.v  the  cMinstructioii  of  a  railroad- wharf  far  into 
the  stream.  Thie  work  nas  abandoned  in  defrreuco  to  opposing  views  from  those 
engaged  in  the  removal  of  Choctaw  Bar. 

The  removal  of  the  heavy  structure,  whieb  seems  to  he  a  line  of  piles 
serving  as  a  boom  for  logs,  would  jirobably  be  beneficial  as  preventing 
sedimentary  dejMisits  along  the  west  shore  of  Pinto  Island.  Tbe  objec- 
tioD  nrged  by  General  Simpson,  as  stated  by  him  to  this  board,  was 
made  as  to  the  manner  of  removing  the  "large  deposits  alrave  and  be- 
low" the  pile-structure,  or  boom,  including  a  large  portion  of  Pinto 
Island,  it  being  understood  by  him  that  the  removal  in  question  was  to 
be  done  by  excavation  so  far  only  as  it  was  necessary  to  efifect  the  pur- 
pose, and  the  re-st  by  the  scouring-procesa,  which  would  carry  large 
quantities  of  silt,  sand,  roots,  logs,  &c.,  into  the  channel  then  in  process 
of  excavation  through  the  bar  below.  Excavation  on  the  Pinto  Island 
side  of  tbe  channel,  to  increase  its  width  and  depth,  mado  by  dredging, 
would  not  interfere  with  the  present  operations  on  the  part  of  the 
United  States.  And  the  board  would  here  give  their  opinion  that  the 
deepening  of  the  water  about  tbe  wharves  or  slips  of  the  city  front, 
or  in  shoal  places  of  the  channel,  or  on  the  opposite  shores,  ought  to  be 
done  by  dredging,  and  not  by  constructions  that  induce  scouring  at 
these  points,  as  the  material  thus  washed  away  by  currents  must  bo 
transported  to  be  redeposited  where  the  river  opens  into  the  bay. 

General  Uragg  goes  on  further  to  state  that — 

Upon  the  completion  of  tlie  above-named  works,  it  is  contemplated  to  rstlDM  thr 
width  and  depth  of  Spanish  Uiver  at  its  head,  and  thus  furco  a  portion  of  its  preMnt 
current  through  the  main  stream,  hut  not  to  an  extent  impeding  the  passage  d;  Mf 
vessel  which  can  now  reach  that  point.  It  is  believed  these  several  aidditious  to  tbe 
main  stream  will  be  ample  hi  restore  to  our  use  our  greatly  impaired  water  front,  and 
give  a  depth  of  wat«r  thereat  sufficient  fur  all  present  purposes,  Shonld  this  anlJci- 
patiun  not  he  realized,  eimilar  work  may  be  necessary  at  the  head  of  Tenaaw. 

This  proposition  to  shut  up  tbe  head  of  Spanish  River,  leaving  only  a 
passage  for  vessels,  if  effectual  in  largely  increasing  the  flow  of  water 
in  Mobile  Bivcr,  may,  and  probably  will,  scour  away  sedimentary  dc- 
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posits  along  the  wharf-front,  or  increase  the  tlepth  of  water  of  tlie  rWer, 
washing  the  bottom  to  a  greater  depth  thitn  is  needed,  for  it  ia  well 
established  that  a  large  increase  in  the  flow  of  a  river  will  Beriously  dia- 
tnrb  its  regimen;  bnt  precisely  in  what  manner,  it  is  difScult  to  be  fore- 
seen. At  any  rate,  most  of  tlie  material  removed,  whether  by  erosion 
of  the  banks,  or  by  scouring  the  bottom,  will  be  swept  down  and  rede- 
posited  wheie  the  widening  of  the  waters  cheeks  their  velocity  aufiieiently 
to  permit  such  deposit.  It  does  not  follow  as  a  seqnence  of  this  increase 
that  its  efforts  will  be  directed  only  to  those  points  which  require  deep- 
ening. In  the  present  case  the  abrasion  may  take  place  at  one  or  many 
points  along  the  Mobile  Eiver,  above  the  city,  where  such  disturbance 
cannot  b©  otherwise  than  detrimental,  as  well  as  in  its  front.  To  the 
extent,  therefore,  that  this  partial  cl»8ing  of  the  head  of  Spanish  River 
may  increase  the  cross-section  of  Mobile  River,  whether  above  the  city, 
where  nothing  is  to  be  gained  by  widening  or  deepening  it,  or  along  tlie 
city  front,  the  wash  carried  below  will  donbtless  be  of  serious  injury  to 
the  channel  proposed  on  the  parf  of  the  General  CTOvernment.  Besidea, 
so  great  a  change  in  the  regimen  of  Mobile  River  will  doubtless  produce 
a  change  in  the  regimen  of  the  channel  beyond  Choctaw  Pass,  proba- 
bly giving  a  new  direction  to  the  flow  of  the  combined  waters  below  that 
l>a8S.  It  is  impossible  to  anticipate  the  alterations  that  would  reaalt 
from  so  important  a  change  as  the  throwing  of  the  greater  part  of  the 
waters  of  Spanish  River  into  Mobile  River.  Should  the  headof  Tensaw 
River,  in  addition  to  that  of  Spanish  River,  be  similarly  closed  by  ob- 
stmetious  reaching  almost  across  the  water-way,  the  distnrbance  of  the 
regimen  of  Mobile  River  will  he  farther  increased,  and  the  injurious  re- 
salts  to  the  works  below  proposed  by  the  United  States  proportionally 
Augmented.  If  we  supposed  both  of  these  rivers  closed,  or  nearly  so, 
the  bar  at  the  mouth  of  Mobile  River  would  probably  be  thrown  farther 
southward,  and  the  direction  of  this  single  current  would  doubtless  be 
different  from  that  yhicb  now  results  from  the  combination  of  the 
streams  of  Spanish  and  Mobile  Rivers,  between  the  two  lines  of  obstruc- 
tions. It  matters  little  where  this  bar  is  formed,  whether  at  Choctaw 
Pass  or  farther  southward,  it  will  probably  require  dredging  to  give 
passage  to  vessels  of  13-foot  draught  at  mean  low  water,  and  whatever  - 
may  be  the  result  of  the  changed  regimen  of  Mobile  River,  by  the 
greater  flow  of  water  between  its  hanks,  there  still  will  remain  the  long 
reach  of  shallow  water  of  the  bay,  beyond  the  bar  southward,  as  far 
as  the  13-foot  curve,  (about  seven  miles,)  to  be  dredged  as  proposed 
in  this  report,  to  get  the  required  water-way.  It  is  to  be  remembered 
that  the  bar  at  the  mouth  of  Mobile  River,  only  3,300  feet  across, 
is  bnt  a  small  obstacle  to  the  passage  of  vessels  to  the  inner  harbor  of 
HoUile.  Below  the  lower  line  of  obstructions  nearly  the  same  amount 
of  water  llowa  now,  viz,  the  combined  streams  of  Mobile  and  Spanish. 
Rivers,  as  would  result  from  joining  these  streams  at  some  higher 
IwiQt. 

It  would  seem  that  General  Bragg,  iu  his  arguments  in  favor  of  en- 
larging the  water-flow  of  Mobile  River,  has  lost  eight  of  this  important 
feature  of  the  bay,  in  bis  anxiety  to  work  immediate  benefit  to  the 
.vbarf-frout  and  anchorage  of  the  city.  T<'or  the  reasons  thus  set  forth, 
this  board  are  of  opinion  that  the  partial  closing  of  both  or  either  of  the 
tvo  named  rivers,  as  proposed  by  General  Bragg,  would  effect  serious 
detrimeot  to  the  operations  now  in  progress  by  the  General  Government, 
and  to  those  proposed  in  continuance  of  plans  of  Improvement  which 
have  received  the  sanction  of  the  board  of  1860,  of  the  successive  en- 
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gineer  officers  on  tUU  station  since  thnt  date,  and  of  the  Cbicf  of  En- 
gineers of  the  United  States  Army. 
General  liiagg's  mannscript  goes  on  further  to  state  thnt — 
It  is  also  ]>n>poBed  to  continue  filling  the  nYips  between  wliarvps  aloo;:  the  citj  front, 
and  cVEDliially  to  build  a  su1i<l  biilk-hcad  nlnag  tlie  whole,  as  iodicutiMl  on  I'laii  Ko.  it, 
cutting  off  such  wharves  as  project  Ixiyoud  the  uew  line,  (red,)  and  oitendiug  all  otlicre 

The  sketch  accompanying  this  report,  and  the  ordinauc^^  of  tlie  city 
of  Mobile,  marked  B,  in  the  appendix,  exhibit  this  new  line  of  water- 
tVoiit  as  established  by  the  city  authoritie«.  It  seems  that  some  of  the 
wharves  are  open  pile  constructions,  and  others  arc  solidly  filled  in  with 
earth';  and  that  in  the  upper  part  of  the  city  the  slips  are  more  or 
less  shoaled,  so  as  to  admit  only  the  smaller  class  of  vessels.  The  city 
sowers  pouring  sandy  and  other  material  into  these  slips,  and  the  eddies 
formed  by  the  wharves  and  by  the  shipping  lying  in  tliese  slips,  are 
doubtless  the  causes  of  the  sedinientai-y  deposits  that  have  rendered 
these  wharves  almost  useless.  To  remedy  this  defect  of  construction  it 
is  proposed  to  eventually  fill  up  these  slips,  and  build  a  continuous  balk- 
liead  along  the  line  established  by  the  city  ordinance  above  referred  to. 
and  it  is  expected  that  thiu  change  will  give  a  sufficient  depth  of  water 
along  the  city  front  for  the  largest  class  of  vessels  that  can  enter  tlie 
inner  harbor. 

It  would  seem,  in  this  connection,  that  some  method  of  sewerage 
might  be  adopted  to  prevent  the  large  quantities  of  sand  carried  through 
the  sewers  from  being  thrown  into  the  river,  and  thus  eventually  find- 
ing their  way  to  their  bar  at  its  month.  The  board  notice  this  defect  of 
the  city  sewerage,  not  in  the  spirit  of  criticism,  but  rather  with  the  de- 
sire that  snch  cause  of  detriment  to  the  improvements  proposeil  may 
be  avoided  if  possible.  Geueral  Bragg,  in  conversation  with  the  board, 
alluded  to  this  defect  in  the  city  sewerage,  for  which  no  remedy  Las,  as 
yet,  been  proposed.  The  line,  as  markeii  out  between  Theater  and  El- 
mira  streets,  encroaches  quite  into  the  river,  in  tnat  part  which  is  op- 
posite to  Pinto  Island,  where  the  harbor  is  narrowest.  This  portion  of 
the  line  was  doubtless  determined  upon  while  the  State  board  of  itn- 
•  provement  intended  the  removal  of  a  large  part  of  Finto  Island  by 
dredging  and  scouring.  If  no  portion  of  this  island  is  dredged  away, 
this  board  are  of  the  opiuion  that  the  line  of  wharf-front  opposite  would 
better  be  retired  somewhat;  perhaps  following  a  cur\-e  to  turn  the  water 
flowing  down,  so  that  it  may  impinge  mure  obliquely  on  the  shore  be- 
low, and  to  secure  a  greater  width  of  river  and  harbor  in  this  reach. 
South  cf  Elmira  street  tlie  ])roposed  line  is  to  take  a  direction  south  IIP 
cast.  The  city  ordinance  cited  does  not  give  the  ext«nt  of  this  line  in 
the  prescribed  direction,  but  prohibits  wharves  being  built  outside  the 
front  thus  limiteti.  It  is  evident  that  the  bnlk-hejid  should  not  be  con- 
tinued in  that  direction  any  further  than  necessary  to  meet  the  curve  of 
the  shore,  as  its  contour  line  below  Elmira  street  ought  to  be  preserved 
in  order  to  fnaintatn  the  direction  of  the  currents  as  they  now  exist,  the 
wbatf-line  thence  corresiMjnding  with  the  shore-line. 

The  board  have  thns  briefly  alluded  to  this  new  wharf-front  as  one  of 
the  projects,  not  yet  commenced,  that  niight,  to  some  extent,  affect  the 
general  regimen  oC  the  river,  aud  cause  some  changes  in  the  cbannelti 
being  excavated  t>elow.  It  is  thought,  however,  that  with  care  to  avoid 
what  seem  to  be  defects  of  this  plan,  as  abo\-e  pointed  out,  the  improve- 
ment contemplated  may  prove  beneficial  to  the  city,  without  causing 
disturbance  to  the  operations  on  the  part,  of  tlie  United  States,  from 
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which  it  is  hoped  a  great  benefit  will  iiccnie  to  the  commercial  iiiterest» 
of  the  city  of  Mobile. 
Ke8i»ectfully  siibmittei]. 

J.  H.  SIMPSON, 
Colonel  Engineers  anil  Brevet  BrigodierOeneral,  U.  S,  A. 
Z.  B.  TOWER, 
Lievtenant  Colonel  Engineefs,  lirerei  Major  General,  U.  S.  A. 
11.  G.  WRIGHT, 
Lieutenant-Colonel  Engineers,  Brevet  Major- Oencrnl. 
Brigadier-Goiieral  A,  A.  Humphreys, 

Chief  0/ Engineers,  U.  S.  A.,  ^yalthingto^},  D.  C. 


APPENDIX  A. 

THK  KlVEH,  HAKUOlt,  ANH  U.IV  Ol'  Hotlll.K. 

Mobile,  Februai-y  9,  li^ii. 
Sik:  Iu  Gi>int>liai>ce  with  a  resalutiuu  of  the  bonrd  for  tlie  improvement  of  tlic  rirer, 
harbor,  aoil  Lay  of  Mobile,  I  Lave  tbe  honor,  iu  resiKiiiw:  to  your  rei|ii08t  of  tUo  7tU 
inatattt,  to  Iny  before  you  the  several  maiis  of  Moliila  Ki>i'r,  iu-(>!>urcii  iu  this  oflice, 
inctniliiig — 

1,  Tlie  bifurcation  of  the  river  at  llio  lieail  of  Teusaw, 

2,  The  same  at  the  head  of  Spaulsli  Kiver, 

■i.  The  city  front  and  bifiireatiou  of  the  river  at  I'into  oc  Middle  Puss. 
4.  The  bay-shore  from  Choctaw  Point  to  the  Bonthern  limits  of  the  citv. 

" .VilllH! 

_.  A  structure  of  jiiles  and  filliag  across  the  lieail  of  I*iuto  or  Middle  I'.ibb,  intended 
to  cloae  the  same  and  force  tbe  ivater  iicn  fluniui;  throngh  that  pass  in  the  niaiu  chan- 
nel by  Choctaw  Point. 

•i.  A  similar  work  along  and  in  prolongaCioii  of  Pinto  IsluQd,  at  its  sonthern  end,  to 
6  feet  water,  intended  to  close  the  openings  through  thnt  uiarHhy  bunk,  keep  the  water 
concentrated  in  tlie  chanuel,  and  prevent  a  cunstaut  washing  by  southeast  winds  upon 
tbe  lower  city  front,  and  by  whicn  it  is  believed  much  sodimentarv  mutter  is  driven 
into  the  stream  and  carried  down  to  be  redeposited  on  reaching  slack-water. 

J.  Similar  work  just  below  the  ewainp  at  Choctaw  Point,  to  check  the  abrasion  long 
coatinaed  on  that  part  of  the  city  front,  and,  incidentally,  to  intercept  a  drift  believed 
to  aid  ID  the  formation  of  Choctaw  Bar.  Originally  projected  to  a  length  of  4,000  feet, 
tbie  work  is  uuw  restricted  to  1,500  feet  at  the  shore  end. 

4.  The  removal  of  two  large  wrecks  opposite  the  city,  which  not  ouly  impede  navi- 
gation, but  serve  ta  accumulate  deposits  and  cause  the  formation  of  bars. 

These  include  alt  the  works  now  in  progress  under  this  board.  At  the  time  they 
-were  projected,  it  was  also  contemplated  to  remove  a  heavy  structure  ou  the  west  side 
of  Pinto  Island,  including  largo  rlepoaits  above  and  below  it,  which  had  narrowed  tho 
channel,  to  the  serious  injury  of  navigation,  and  tended  to  force  ihe  water  through 
Pinto  f  ass.  Thin  was  deemed  the  more  necessary  as  a  serious  encroachmenl  hail  been 
made  on  tbe  opposite  side  of  the  river  by  the  construction  of  a  railroad- wharf  far  into 
the  stream.  This  work  was  abandoned  in  deference  to  the  opinising  views  from  those 
engagetl  iu  the  removal  of  Choctaw  Bar. 

Upon  the  completii>u  of  the  above-named  works  it  is  contemplateil  to  reduce  the 
width  and  depth  of  Spanish  River  at  its  head,  and  thus  force  a  portion  of  its  present 
cnrrent  through  the  niain  stream,  but  not  to  an  extent  impeding  its  pnssage  by  any 
vessel  which  can  now  reach  that  point.  It  is  believed  these  several  additions  to  the 
luun  stream  will  be  ample  to  restore  to  use  our  greatly  impaired  wharf-front,  and  give 
n  depth  of  water  sufficient  for  all  present  puri>os4».  Should  this  anticipation  not  be 
realized,  similar  work  may  be  necessary  at  the  head  of  Tensaw. 

It  is  also  pro|>osed  to  continue  filline  the  slips  between  wharves  along  the  city 
front,  and  eventually  to  build  a  solid  bulk-head  along  the  whole,  as  indicated  on  Plan 
No,  3,  cutting  off  such  whorves  as  project  beyond  the  new  line,  (red,)  and  extending 
all  otUeni  to  it. 

Two  other  small  jettees,  below  Choctaw  Point,  are  contemplated,  dependent,  how- 
ever, oil  lUe  effect  produced  by  the  first,  now  under  ci 
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Tbo  boanl  liaa  not  adoptetl,  nor  evmi  entereil  upon  the  diaoUBsion  of  an;  ^nerml 
plan  of  work  in  the  bay,  deeniLug  it  beat  to  await  the  result  of  preaeot  operatioua  \i\- 
the  Oeneral  Goveruincot. 

Copies  of  repoita  made  by  tbe  enKin^''  to  this  board  are  herewith  incloaeil,  and  it 
nitl  sfibrd  hini  pleasnro  tooomply  with  auy  request  for  f Dither  information  urexpiana- 
tioD  on  the  points  above  indioate<I,  or  to  aid  pereonally  in  any  luaDuer  to  further  the 
^neral  object  we  must  all  have  in  view. 

I  am,  sir,  verv  n>i>pectfully,  your  obediont  Norvant, 

BRAXTON  BRAGO, 
*  Engiiuer  to  the  Hoard. 

<iciier;il  J,  H.  SiMrsos, 

Umted  Slate  inffiiwis,  Prftidenl  of  Board,  ^e.,  ,fc.,  Mobih. 


O] nCK   III'   THE   ROAHI)  FOR  T|: 

RivKK,  H*Biion,  ANP  Bay  of  Hobiij:. 

Mobile,  Janvary  2,  1H72. 
To  Ike  prinident  and  mciiibfrs  of  Ilit  boitrd  for  the  improirnieat  of  the  rirti;  harbor,  and 
bag  of  Mobile: 

Gkntlbmbm  :  At  the  close  of  the  year  it  Beeuis  proper  that  a  statniuent  of  the  pio|;- 
ress  made  since  your  organ  izivl ion  in  February  last  in  prosecuting  tlie  important  work 
coniidcd  to  jou  by  the  State  shall  be  Bu1in>itte<l,  and  tiiat  a  general  oulhne  of  what  is 
piopoaed  for  the  future  lie  placed  upon  your  reconl. 

All  legal  impedimenta  having  been  Touioved,  the  boanl  was  organized  foT  busiuesson 
Fubrunry  27,  1K71,  and  conferred  upon  mo  the  appointment  of  engineer,  which  wa« 
promptly  accepted.  The  United  States  Qovemmeiit,  with  an  appropriation  of  $50,000, 
waa  then  engaged,  under  a  contract  with  Captain  John  Grant,  commencing  in  Septem- 
ber, 18T0,  in  dredging;  a  chaniivl  throngh  Clioclnw  Bar. 

I'reliminary  to  any  action,  an<l  with  a,  view  to  harmonize  the  work  of  thia  board, 
as  far  as  practicable,  with  that  of  the  Federal  Government,  tlie  engineer  in  chares  of 
the  latter  was  reqneated  to  iiifonn  me  of  the  plan  on  which  he  waa  operating,  and  tbo 
progreaa  ho  had  made  in  ita  execution.  He  promptly  replied. fnrniahing  a  copy  of  bis 
report  of  the  9Gth  December,  1^0,  in  which  be  details  the  plan  propoaed  by  a  board  of 
engineers  in  February,  IR(i{J,  for  deepening  tbe  channel  through  Choctaw  Pass  Bar  anil 
Dog  River  Bar  by  dredginj;,  to  which  ho  gave  his  indorsement  and  approval.  In  addi- 
tion to  thia,  he  proposed  the  removal,  m  part-,  of  two  lines  of  obstructions  placed 
across  the  channel  between  these  two  bars,  after  tbe  date  of  the  visit  and  report  of 
that  board. 

The  estimated  cost  uf  tbe  work  necessary  to  test  thia  plan,  viz,  dre<lgiug  a  channel 
13  feet  deep  and  'iW  feet  wide,  including  $45,001)  for  removing  the  obstnictions,  wu 
ST74,:iir>,52.  If  successful,  more  than  &0  per  cent,  additional  would  be  necessary  to 
complete  the  work.     (See  General  Simpson's  report,  December  26, 1870.) 

EKpressing  his  aatisfaction  at  jour  <lesire  to  Iiarmonize  and  co-operate  with  him  in 
accomplishing  the  end  in  view,  the  United  States  engineer  suggested  a  division  of 
this  work  on  which  he  wna  engaged,  and  requested  that  yon  undertake  the  removal  of— 
1st,  the  upper  tine  of  obstructions;  3d,  the  lower  line  of  obsi ructions ;  and,  3d,  to 
eseavate  the  Do^;  River  Bar  Channel. 

At  my  snggestion  you  promptly  authorized  me  to  enter  on  tlip  first  two  items  of  tJiii 
work,  and  responsible  parties  were  soon  actively  engogcil  nodtr  coiitracts  with  this 
office,  which  were  faithfully  executed,  and  the  reBUlla,  entirely  HatisfaelDry,  were  mada 
known  to  the  United  States  engineer. 

My  attention  was  early  called  by  prominent  citizens  and  hnsiness  men  of  the  dtj, 
including  some  members  of  your  board,  to  the  condition  of  the  city  front,  and  of  toe 
river,  above  any  work  projected  by  the  United  Btatee  Government.  Important  changH 
had  taken  place  since  the  visit  of  the  engineer  board,  in  IHIJO.  and  others  were  in  prog- 
resfl,  which,  if  not  checked,  wonid  result,  it  was  feariHl,  in  a  tina)  diversion  of  the  rivrr 
from  tbe  entire  cily  front.  Such  infortiiation  na  could  be  obtained  from  all  cititeaa, 
trom  pilots,  ami  fiom  old  city  ma|>B,  aideil  by  a  cui'sory  examination,  aaliaficd  me  thai 
their  apprcheDaious  were  not  untbuudtHl.  It  was  discovered  that  wharf-owneis,  and 
other  property- holders,  on  tbe  river-bank  along  tbe  whole  city  front^  had  been  pei- 
nitted,  in  contravention  of  authority,  to  bnild  into  the  river  beyond  the  former  deep- 
water  line,  which  was  abont  where  Water  Htreet  now  ruiw,  until  the  channel  or  water- 
way bad  been  permanently  contracted  at  lenst  liOO  feet ;  and  that  the  same  kind  nf 
work  was  still  progressing  at  aa  ajarming  rate.    Had  there  been  no  other  mouth  to  tbe 

-■ outlet  for  tbo  water,  uu  eroxiiin  of  tbe  other  bank,  if  not  similarly  protected. 

"ling  of  the  channel,  wonld  have  l>eon  the  necessary  result.    Two  other  ni>- 
.  I,  Spaniah  River  and  Middle  or  Pinto  Paan,  however,  presented  an  easier 
solution,  and  by  them  the  water  driven  from  tbe  city  front  waa  conveyed  to  the  bay. 
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a  fouDfl  to  have  decreased  so  us  to  ren- 
...  „      .  ...  .  ..itBengaged  ill  liver  navigation.     Hare 

.  M  a  coDditioD  of  affairs  the  contiununce  of  wbicli  TL'nderad  largo  exponditurcs  in  the 
lower  bay  fant  a  prodigal  waste  of  means,  for  no  roBiilt  conld  bo  mode  available- 

Before  forming  more  than  a  general  conclusion  on  so  important  a  silbjuct,  involving 
a  heavy  expenditure,  1  applied  for  and  obtained  your  consent  to  make  a  careful  iu- 
ntromental  survey  of  the  river  from  Choctaw  Point  to  the  heail  of  the  Tiinsaw.  For 
this  pnrpose  inatrumentB  had  to  bo  pmciired  and  assistants  emplo.yed.  Sonio  tiino 
daring  the  progre«a  of  tlie  vrork,  about  the  1st  May  last,  tbo  United  Stale.s  engineer  in 
charge  here,  with  whom  tile  foregoing  correspou'tencB  atid  nnderstanding  were  had, 
left  on  "  leave  of  absence." 

Dnring  this  some  perioil  proper  steps  were  taken  to  secure  the  nso  of  necessary 
dreOging-machinen',  to  bo  applied  ut  such  time  as  your  means  might  allon'  and  your 
jndgiiient  direct,  liefora  I  was  made  aware  of  tbo  completion  of  the  surveys  which 
were  promised  me,  and  which  were  necessary  as  a  preliminary  to  the  drodging-opera- 
tioD  on  Dog  River  Bar,  my  attention  wos  called  to  an  advertisement  asking  for  pro- 
pouls  at  tho  United  States  engineer  office  for  tlie  execution  of  that  worlc,  a  new 
appropriation  of  |50,CKX)  bavin';  been  made  by  Congress.  As  I  bad  satisfii^d  my  mind 
by  this  time  that  there  was  a  large  amount  of  work  out-side  of  that  contemplated  by 
the  plan  of  dredgpng.  which  was  more  necessary  and  of  less  doubtful  effect,  uo  objec* 
tion  was  maile  to  this  change  of  progracnine.  Indeeil,  I  vas  fully  convinced,  after  a 
moretborongh  investigation  of  the  subject,  that  this  experiment  was  too  costly  foe 
jrou,  involving  over  f  1,000,000,  if  it  be  carried  out  in  its  full  extent,  however  advisable 
ite  partial  execution  might  he  as  a  teniporury  miligntion  of  the  evil,  or  as  an  ailjunct 
to  other  and  more  enduring  works.  I'or  these  and  otlier  obvious  reasons,  and  in  tbo 
absence  of  tho  chief  olflcer,  with  whom  the  aforementioned  correspondrufo  was  had, 
the  matter  was  iiassed  over  without  comment  fium  this  office. 

The  survey  of  tho  city  front  showed  such  serious  oncroacbments  upon  (he  channel 
of  the  river  by  structures  built  in  direct  violation  of  law,  anityet  so  diHicnlt  of  re- 
moval, that  a  new  lino  of  wharf-front  was  deemed  advisable.  In  the  establishment  of 
this  new  line  n  very  serious  difficulty  was  encountered.  By  a  city  ordinance,  tbe  Now 
Orleans  Railroad  Company  was  aulhoriMd  to  extend  its  wharves  and  depots  between 
Qovernment  and  Theatre  streets,  to  a  line  in  the  river  varying  from  liu  to  100  ieet 
beyond  tho  former  wbarf-line.  This  ordinance  hat)  been  repealed  by  subseiinent  action, 
but  the  company  claimoil  a  vested  right,  and  was  rapidly  progressing  iu  the  eonsti'iic- 
tion  of  their  works.  Located  at  the  point  where  the  current  was  doBected  into  Mid- 
dle or  PintJ  I'ass  by  former  stnictureii  thin  work  became  much  more  serious  and  dam- 
u^ng  than  any  which  had  preceJeil  it.  As  soon  as  all  tho  facts  could  be  ascertained , 
the  matter  was  laid  before  you  and  a  committee  was  appointed  to  confer  with  the 
railroad  company.  After  cnnsiderable  delay,  and  much  oniHwition  from  tbe  company, 
a  compromine  was  agreed  on,  by  which  tbe  railroad  yielded  about  two-thiids  of  its 
claim  on  condition  that  the  work  already  done  should  not  be  removed.  This  wos 
accepted  by  you  as  the  biist  and  least  expensive  solution  of  a  complicated  difflcnlty, 

Tbo  now  wharf-line  suggested  by  the  city  engineer  and  myself,  on  the  completiou  of 
this  survey,  was  recommended  by  you  to  tbe  city  government,  and  promptly  adopteil. 
If  adhered  to,  and  the  penalties  (or  building  over  it  are  rigi<Ily  enforced,  niuny  ot  the 
difficulties  heretofore  encountered  in  the  city  front  will  be  permanently  removed. 

The  investigation  of  this  whole  subject  of  tbe  wharf-fron  t  developed  facts  well  worth 
the  attention  of  onr  city  fathers  and  property -holders.  These  encroachments  now  fdl 
with  solid  structures  one-third  of  the  original  river-channel,  and  tbo  water  has  been 
driven  therefrom  into  the  eaet«rn  outlets.  Owing  to  tbe  existence  of  these  lateral  ont- 
letn.the  depth  of  water  in  thereniainingtwo-thirdsof  the  main  river,  instead  of  having 
been  deepened  by  tho  process  of  scouring,  has,  iu  reality,  shoaled  to  an  alarming  extent. 
An  inspection  of  the  soundini^  along  tho  old  wharf-line  for  two-thirds  its  extent  shows 
ik  depth  varying  from  5  to  9  feet  only,  inia^leKt  to  accomaiodale  the  claat  of  eeaaeh  now 
reaching  ouralmoel  deaerled  port.  Jt  is  but  a  short-sigbted  policy  on  the  part  of  property - 
holders  which  slightly  increoses  the  area  by  destroying  the  value  of  the  whole.  Bat 
the  great  surprise  is  that  this  process  slionlil  have  continued,  without  objection,  under 
tho  eyes  of  those  employed  to  prevent  it.  Their  attention  seems  to  have  heeu  absorbed, 
however,  to  tbe  exclusion  of  everything  else,  by  a  gigautic  scheme  of  i>erpetiially  dig- 
gins  out  a  perpetually  re-forming  bottom  to  the  bay. 

Tbe  survey  whs  continued  to  include  the  outlets  to  Tensaw,  Spanish  River,  and  Mid- 
dle or  Pinto  Pass,  with  cross-sections,  to  show  the  relative  capacity  of  each.  Tho 
reaalts  were  briefly  stateil  in  my  report  of  the  25th  Angnst,  1B71,  as  follows: 

"The  conclusions  reached  iu  my  former  report,  as  to  tbe  effect  produced  iu  tbe  main 
cbaonel  of  the  river  by  the  long-continued  eucroachnienia,  have  been  fully  couflrmed 
by  sulMeqneut  data,  and  by  further  study  of  the  plans  and  cross-sections  prepared  from 
the  surveys. 

"Above  the  head  of  Spanish  River,  tbe  Mobile  River  has  an  average  width  of  fully 
\;Z0O  feet,  with  a  cross-section  of  -J2,t»0  feet,  and  on  ample  channel-way  of  30  feet 
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depth.  The  sanie  distauce  below  the  bead  of  Sjifluieh  River  the  width  of  Mobile  River 
ie  fouDd  not  to  exceed  1,000  feet,  witb  an  average  crosa-sectiou  of  only  13,000  feet,  and 
A  chanuel  depth  of  only  15  feet.  ExaDiiniDe  further,  we  find  this  loss  full;  accoDDt«d 
for  b;  the  cross-section!*  of  Siianish  River,  shoniog  10.000  square  feet  and  a  cbatiD«l- 
way  20  fi'et  deep. 

"FolloniuE  the  Mobile  River  down,  no  material  change  is  noticed  until  we  reach  the 
wharves  of  tViu  city,  except  some  1,500  square  feet  added  fmni  the  Cbickasabogue  and 
Threc-Klile  Creek.  From  the  n\i\>ei  to  the  lower  limits  of  the  city,  serious  encroach- 
ments havo  been  mode,  as  reported  in  nij  last.  The  tendency  hait  been  to  force  the 
water  from  the  city  front  through  Pinto  Pass,  and  this  tendency  has  been  aided  by  the 
verysei'ioiis  encroachments  on  both  sides  of  the  river  below  the  head  of  Pinto  luaud. 
As  the  result,  we  find  n  width  of  only  640  feet  for  the  main  river,  and  a  cro88-<(ection  of 
only  7,50<)  Hcjuare  feet,  just  one-third  of  the  water-way  found  above  ttpauish  River. 
The  untural  elTect  isapiinrent,  just  below,  in  the  gradual  fn^wth  of  the  marsh-flats  on 
both  sides  of  the  river  near  the  end  of  Pinto  Islanil  and  Choctaw  I'oiiit.  A  continoa- 
lioQ  of  these  causes  must  soon  close  this  channel  and  ruin  all  wharf- piitperty  below 
I'heatre  street,  ami  eventually  up  to  (iovemment  street.  (All  above  Government 
utreet  baa  already  been  rondeveil  useless  for  sea-going  vessels.; 

"  There  is  but  one  remedy  for  this  unfortunate  condition,  ]>roiluci'd.by  nur  own  ini- 
pnidclii'c.  Furtbi'r  encroachments  must  be  stopi>e<l,  the  way  must  bu  opened,  and  the 
water  niust  be  brought  hack  to  the  main  channel.  To  open  the  way  only,  would  leave 
it  to  be  closed  again  hy  the  same  process,  and  we  should  have  an  increasing,  nerer- 
nuding  demand  for  dredgiug.    Where  the  river  is  not  obstructed  above  the  city,  natnre 

Sreiiei'voH  its  own  channel,  with  an  ampla  width  and  depth  fur  all  purposes,  and  it  will 
o  so  ill  front  of  Ibe  city  and  below  it,  if  we  only  permit  it  to  exercise  its  own  unerr- 

mtrolling  the  water. way  of  the  river,  I 
>f  a  jettee  lielow  Choclaw  Point,  t 

. o  of  the  bay,  and  driftiu(j  of  the  si 

the  Choctaw  Bar,  by  which  the  labor  of  dredging  at  that  ]>oint  is  much  increased,  and 
the  practical  results,  at  times,  greatly  reduced.  This  work  will  also  tend  to  prevent 
the  spread  of  the  river-water  as  it  entuis  the  head  of  the  bay,  and  thereby  aid  in  keep- 
ing open  the  channel  whenever  the  di'edging  shall  have  been  completetl. 

"  Recnlliug  your  attention  to  my  report  on  this  subject,  dated  June  13  last,  I  beg  to 
submit  the  accompanying  plans  and  estimates  for  the  work  necessary  to  carry  ont  the 
suggestions  then  and  uow  made,  for  restoring  and  controlling  the  channel-way  of  the 
river  below  the  head  of  Point  Island,  and  briniiing  back  to  its  prD)ier  outlets  so  much 
of  tile  water  now  diverted  through  eastern  channels  as  may  Im  necessary  to  acconi- 
ptisb  this  essential  object." 

Tlio  members  of  this  board  perHonallj  cognizant  of  the  perilous  conditiou  of  the 
city's  interest,  aud  no  longer  doubtful  of  the  causes,  unanimously  adopted  the  suggos- 
tious,  and  ordered  the  execution  of  works  deemed  essential  to  preserve  the  rirer-front 
from  conversion  into  a  stagnant  and  iiealileut  cees-pool  aud  marsh. 

The  removal  of  the  obstructions,  and  the  surveys  and  other  necessary  work  incident 
thereto,  had  brought  us  to  the  month  of  September,  but  no  time  had  lieen  lost  except 
what  was  due  to  uie  change  of  jirogramme  in  the  ottice  of  Ibe  United  States  engineer, 
and  oven  that  has  resulted  in  a  pecuniary  saving  of  no  small  amount. 

lieforc  any  contracts  were  let  for  the  execution  of  the  several  works  [irojected,  I  waa 
informed  that  one,  that  of  cutting  away  a  portion  of  Pinto  Island,  to  restore  the  nata- 
ral  width  of  the  nver,  toot  with  opposition  in  the  ofiice  of  the  United  States  engineer. 
In  the  prolonged  absence  of  the  chief,  with  whom  I  could  confer,  the  board,  at  my 
request,  decidetl  not  to  procectd  with  the  execution  of  that  work.  A  part  of  the  oCheni 
were  contracted  fur  on  favorable  terms,  and  are  now  being  constructed.  More  will  be 
submitted  to  you  as  soon  as  the  progress  is  such  with  those  under  contract  as  will  jus- 
tify the  increaseil  volume  of  water  to  be  brought  from  above. 

All  of  the  work  contracted  for  has  been  taken  at  low  prices.  That  of  removing  the 
obstructions,  for  instance,  was  successfully  completed  at  a  cost  not  exceeding  I.brM>- 
flfths  of  the  United  States  estimates,  and  all  other  expenditures  have  been  restrict«d 
to  the  narrowest  limits.    Nothing  has  been  lost. 

It  is  proposed  for  the  present  to  continue  the  work  of  concentrating  in  front  of  the 
city  so  much  of  the  water  of  the  Mobile  River  as  may  be  necessary  to  give  sufficient 
width  and  depth  for  the  accommodation  of  the  sea-going  vessels  drawing  15  feet. 
There  is  but  one  way  in  which  this  can  be  done — forcing  the  water  back  from  the  east- 
erti  outtrts  into  Ibe  main  channel  from  which  it  has  l)een  driven.  It  will  appear 
stratige  for  me  to  assert  that  large  rivers  give  deep,  aud  small  ones  shallow  water,  yet 
this  point  has  long  been  in  dispute  in  regard  to  your  river  and  harbor,  and  the  result 
has  bucD  tbe  exiienditure  of  vast  amounts  without  the  slightest  benetits  ever  having 
been  apparent.  Mobile  River,  above  the  Teusaw,  and  even  above  Spanish  River,  has 
ample  width  aud  depth  fur  the  accommodation  of  any  vessel  which  can  enter  the  lower 
bay.     Hut  so  much  water  is  taken  off  by  these  eastern  mouths — as  they  may  be  appro- 
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E lately  called— that  the  luaiu  river,  Berioiisly  obstriicted  below,  nnd  again  divided  at 
iddJe  Posh,  has  become  altaoat  iiseleits,  and  is  in  great  danger  of  beins  lost. 

hat  for  tlie  seriouB  opposition  which  tLiH  plain  proposition  lias  recent!;  met,  I  shoulil 
feel  that  I  was  taxing  your  patience  by  any  further  iliseussi on.  A  few  authorities  will 
be  adduced,  however,  id  support  of  so  plain  a  Iruism. 

D.  H.  Malian,  "professor  of  military  and  civil  engineering,  United  States  Military 
Academy,"  for  more  thnn  foity  yeais,  nnd  under  nlioin  alt  the  one  huodrcd  and  foor- 
teen  ofBcers  now  in  the  United  States  Engineer  Corps  graduated,  including  the  two  at 
this  station,  haa  pnlilislied  a  vatiiahlu  work  on  civil  I'ligineering,  uow  used  as  a  text- 
book at  the  Military  Academy,  in  which,  under  the  \uM  of  "rivers,"  he  used  the  fol- 
lowing plain  language: 

"If  tlie  river  separates  into  several  chaunola  at  the  bar,  dams  should  be  bnilt  across 
all  except  the  main  channel,  so  that,  by  throwing  the  whole  of  the  water  iiito  it,  the 
eflects  of  the  current  may  be  greater  upon  the  bed." 

Tbe  city  of  Saint  Lonis,  some  twenty  years  ago,  was  threatened  with  the  same  dis- 
Dsler  to  her  front  which  has  now  be&llen  Mobile.  1)y  imprudently  obstructing  the 
river,  the  water  was  driven  through  an  eastern  channel,  on  the  Illinois  side.  I  have 
been  unable  to  procure  an  otHcial  account  of  the  work  which  was  done  by  the  United 


«  Engineer  l>epartment  to  couuteract  this,  but  tlie  following,  from  a  report 

New  Orleans  Academy  of  Sciences,  dated  18t)8,  answers  every  purpose :  "  The  plan  of 

Jetlees  has  never  been  thoroughly  tested  at  the  mouth  of  the  Mississippi,  but  the  facility 


with  which  its  currents  may  be  controlled  was  illnittrate<l  in  le&U,  in  the  upper  por- 
tiou  of  the  river,  opposite  Saint  Louis,  where  a  bar  was  found  forming  below,  and 
nxteiidiug  upward  in  front  of  the  city,  throwing  the  channel  on  the  east  side  of  Ploody 
lalaod,  and  threatening  to  leave  Sniut  Louis  inluiid.'  A  dam  of  louse  stones  was  con- 
etmcted  diagonally  from  Bloody  Island  to  the  Illinois  shore,  tl>reo-<]uart(;rti  of  a  mile  in 
length,  50  feet  at  the  base,  diminishing  to  30  feet,  which  was  found  etfectual,  turning 
the  current  into  its  former  channel  on  the  west  side  of  the  river,  and  removing  the 
island  (Duncan's)  which  had  already  formed,  together  with  its  accumulated  trees,  and 
r«:ideted  the  lower  landing  at  Saint  Louis  accessible  to  the  steaniboacs  which  had 
forioerly  been  dHven  from  there  by  this  accumulation."  This  work  was  done  on  no 
less  authority  than  Captain  R.  E.  I.ee,  Ignited  States  Engineers,  wlio  was  also  a  pupil 
of  tbe  veiiernble  and  eminent  Professor  D.  II.  Mahnu. 

Id  tbe  year  1H3T  the  city  of  Charleston  was  found  in  precisely  a  similar  condition. 
A  luw  marshy  Hat  in  front  of  the  city,  calleal  Hog  Island,  bad  a  channel  to  the  east  of 
it,  through  which  the  water  of  the  river  obstructed, as  with  us,  was  bsiug  driven.  The 
l.'uilKil  States  engineer  officer  ordered  to  survey  and  report  on  the  subject,  recom- 
mended tbe  closing  of  this  channel.  The  Chief  of  the  United  Stales  Engtneci's,  Ueli- 
erul  J.  G.  Tottcn,  approved  this  ^commendation,  and  in  his  annual  report,  dated 
WasbiD^ton,  November  10,  1846,  says,  under  the  head  of  roods  and  harbois ; 

"Closing  Hog  Islaod  Channel,  Charleston  Harbor,  South  Carolina.— In  1839  this 
X>epiirtmeiit  recommended  tbe  closing  of  this  channel  as  a  means  likely  to  prevent  fur- 
ther occnniulatiou  of  mud  in  tbe  front  part  of  the  city  of  Cbnrleeton,  and,  Indeed, 
not  unlikely  to  canse  Ibo  removal  of  nmd  already  dqtosited.  *  •  •  j  recom- 
mend that  for  this  purpose  there  be  made  an  appropriation  for  the  fiscal  year  ending 
June  30,  184S,  of  j50,000," 

A  similar  case  has  long  esisted  in  tbe  Ohio  River,  at  Marietta,  where  the  stream  is 
divided  into  iwo  channels  by  aii  interveniug  island.  It  has  beon  Renerally  acknowl- 
edged that  one  shonld  be  closed,  so  as  to  force  all  the  water  througli  the  other. 

la  his  official  report,  dated  October  21,  1870,  Major  W.  E.  Merrill,  a  distinguished 
officer  of  the  Uiiit«d  States  Engineers,  remarks: 

"  At  present  tlic  Ohio  River  at  Marietta  is  bad  in  both  channels  at  low  water,  and 
the  bars  in  the  two  channels  are  about  the  worst  in  this  portion  i)f  the  river.  •  ■  ■ 
It  is  generally  conceded  that  wUon  the  Ohio  Eiver  ia  eiinaUy  divided  between  two 
ctaannets,  neither  is  good  in  tow  water,  and  in  such  cases  it  is  usual  t«  close  one  of  tbe 
channels  and  to  turn  the  entire  body  of  water  into  the  other.  Tbe  esisteueo  of  thiM 
necessity  at  Marietta  Island  has  long  been  recognized,  but  there  are  two  opposing 
l>Brties  in  interest,  who  have  hitherto  prevented  any  action  iu  this  case."       •        •       ' 

"  It  is  obvious  that  the  river  must  be  concentrated,  and  the  parties  in  favor  of  either 
side  can  never  bo  brought  to  agree." 

A  board  of  United  States  engineers,  consisting  of  Major  G.  K.  Warren,  G.  Wcitzcl, 
and  William  E.  Merrill,  examined  the  same  subject,  and  under  date  of  December  I, 
1870,  reported  : 

"  Tbe  board  having  viBit«d  tbe  locality  and  examined  the  (|ucstionB  involved,  are  of 
the  opinion  that  the  low-water  navigation  reciulrea  a  dam  to  be  placed  across  one  of 
the  channels  to  increase  the  depth  of  water  iu  the  other." 

The  opinions  of  the  lirst  hydraulic  engineers  in  Europe,  concurring  iu  these  views, 

at  ttals  cit;.  with  tbe  difli-rence  thst  onr  dani^r  ia  double.  Iut- 
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inigbt  bo  quotoil,  but  it  is  deemed  uiineccsaary  to  pursue 

proper  to  ndil,  however,  that  I  availed  myself  of  tlio  opinio 

tiu^uisbed  bydrantic  engineer,  and  our  venerable  citizen,  Cuptuin  Albert  Stein,  before 
arriving  at  the  settled  conclusions  on  wbich  I  linve  acted,  and  that  nothing  bnt  the 
prolonged  and  iiuoxpected  absence  of  the  senior  United  States  engineer  oflli-er  on  this 
atatioii  prevented  uio  from  coneulting  with  him.  Where  so  many  authorities  agree,  1 
did  not  seu  the  propriety  of  incurrini;  a  delay  of  mnntlia,  at  a  heavy  expense,  thai  bis 
name  might  be  added  to  tlie  list.  When  be  at  last  returned,  a  courteous  invitatixa 
was  extended  for  him  to  call  and  examine  all  the  surveys  and  data  constitnting  tbn 
basis  of  your  action,  which  be  promptly  decliued. 

Now  that  the  United  States  Engineer  Departuient  has  undertaken  to  fiittfaer  test  (he 
Hcheme  of  dredging  a  channel  through  the  bay,  and  has  the  means  to  apply  that  test,  I 
have  deemed  it  best  to  advise  you  tiot  to  join  with  thcni  in  the  joint  execution  of  the 

It  would  bo  exceeiUngly  difficnlt,  in  the  Brut  place,  to  avoid  interference  and  eoni- 
plioatious,  wbicli  could  ouly  do  hann,  ami  then  the  test  proposed  involves  an  amount 
uf  money  far  beyond  what  my  jndjjnient  would  approve  in  an  experiment  of  sncb 
doubtful  success.  That  it  is  no  experiment,  I  need  only  quote  the  distinguished  Chief 
Engineer  of  the  United  States  uow  on  this  station.  In  liis  report,  dated  the  26Ih  of 
December,  1^0,  he  recommends  a  largo  reduction  of  the  drfd)(ing  work  proposed  ou 
this  line  by  bia  predecessor,  and  atlds,  "  My  project  is  to  make  a  cut  of  300  feet  in  width 
through  Choctaw  Bar,  and  ono  of  250  feet  thrmiKh  Dog  River  Bar ;  depth  to  be  mwU 
iirsl  II  feet  in  both  cbaunclit,  and  eventually  13  feet.    Thesu  widths  will  be  snfflcienlly 

Sreat  to  enable  the  Gulf  Htcamers  and  bnrbor-tU};s,  with  vessels  in  tow,  to  pass  through 
le  channel  without  difficulty,  aud  their  comparative  narrowness  will  insure  (he 
stability  of  their  navigable  condition  with  much  more  certainty  than  if  tliey  were  one- 
half  wilier.  At  any  rate,  ft  mil  be  niHcfc  the  wiwr  plan  to  oicnil  rttalli,  (the  italics  are 
mine.  B.  B.,)  with  the  dimensions  proposed  of  channels,  before  augmenting  the  cost 
more  than  51)  per  cent.,  to  the  probable  detriment  of  naviji^ation."  Then  loltows  au 
cHtiinate  for  $737,503,  to  bo  eKpeudod  in  dredKiiiR  eiperimente. 

Tliose  dredging  ex|>eriineutH  bavo  been  so  often  made,  and  have  so  often  failed,  tbnt 
I  mnst  confcHs  to  little  faith  in  them,  and  shall  he  nowilling,  at  any  time,  t-o  resort  to 
thefn,  except  ss  adjuncts  to  more  enduring  works. 

In  June,  lKt7,  the  Jlobilo  Exandner  coiitaineil  An  advertieenient  signed  by  Captain 
W.  H.  Chase  and  Lieutenant  J.  G.  Barnard,  for  dredging  Dog  River  Bar  to  a  depth  nf 
12  feet.  They  estimated  the  whole  cost  of  the  work  then  at  gIS0,OO0,  of  which  $50,000 
bad  been  appropriated.  About  1852  or  1853  another  450,000  was  appropriateil  and  ex- 
pended on  this  same  work.  Theseniorof  these  two  ofBcere,  the  captain,  has  gone  down 
to  the  grave  full  of  years,  and  the  young  lieutenant  is  now  a  veteran  and  venerable  gen- 
eral, but  their  successor  bare  still  estimates  for  several  hundred  thousand  dollars  to 
oontinnolhis  experiment,  and  in  bis  report  of  1870  says  that  the  depth  of  water  on  that 
bar  baa  decrtaurd  fh>m  10  to  12  inches  since  the  sonndingB  in  1853,  which  were  less  Ihmi 
in  1837.  In  the  same  reportof  tbeauceeesorof  the  distinguished  engineers  is  found  llie 
following,  iu  relation  to  dredging  on  Choctaw  Bar : 

"The  directions  given  by  the  superintending  engineer  were  lo  execute  one  cutentirely 
throujjb  the  bar,  a  diBtanca  of  a,700  feof,  to  a  dcspth  of  11  feet,  following  precisely  tlip 
direction  of  the  old  channel.  This  through  cut,  avortging  a  width  of  35  feet.,  was 
thought  advisable  so  as  lo  make  the  channel  to  the  extent  of  the  sweep  of  the  dredge 
available  as  soon  as  possible  for  veasols  ilrawing  leas  than  U  feet.  The  cnt,  however, 
has  been  actually  made  to  a  depth  of  1^  feet,  ic  having  been  found  difScult  with  the 
dredge  in  use  to  restrict  it  lo  a  leoa  depth." 

Inliis  communication  of  February  20,  Jaat,  this  same  oflBcer  says; 

"Since  the  date  of  that  report  (act b  December,  1870)  tlie operations  (dredging)  hato 
been  continned  on  the  Choctaw  liar  Uhaunel,  so  that  at  the  present  time  a  cut  of  fnini 
GO  to  70  feet  bus  been  e\e«ute[l  from  the  north  end  of  the  cbaniicl  to  within  SiO  fret 
of  the  gap  in  the  nji per  obstructions  at  the  south  end  of  the  channel,  to  a  doplii  of  loi 
feet  at  mean  low  water.  At  this  point  the  cut  is  only  about  SO  feet  wide,  and  as  tbe 
veaaela  passing  through  are  obligeil  to  make  a  turn  nt  this  place,  it  will  be  necesasry 
to  widen  the  cnt  for  about  150  feet  in  length,  to  a  width  uf  not  less  than  60  feet,  iii 
order  t«  obtain  10^  feet  of  water  at  nieou  low  tide  throngb  the  whole  length  uf  thi; 
channel." 

At  tliia  date,  then,  February  28,  1871,  there  remained  less  than  700  cubic  yanls  la 
be  removed,  not  a  week's  work,  lo  insure  a  channel  lOJ  feet  deep  at  mean  low  liJp, , 
and  not  less  that!  60  feet  wide.  In  fact,  according  to  the  author  of  the  above,  the  chan- 
nel was,  of  necessity,  13  feet  deep. 

With  a  view  to  lay  before  you  the  present  condition  of  Choctaw  Bar  Channel,  1  hsvr 
had  it  carefully  sounded  within  the  past  month  by  com  pet-en  t  aasiataiitn,  aided  by  ■oiii<> 
of  the  best  pilots  in  tbe  harbor.  Their  soimdings  were  made  both  longitndinally  sail 
across  the  channel  at  short  iutervals.  Tlie  results  show  no  such  ont  as  the  one  refemd 
to  in  these  extracts.     Ttie  work  bas  douhCless  been  done,  but  It  bn«  not  remsiiied 
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long  enoti}cli  tu  ^  fannd,     la  coalinnation  of  this  etfttemetit  I  submit  the  ToUowiDg 
certificates  from  two  of  the  bay  pilots,  daily  engaged  in  thair  avocation : 

"  Mobile,  Deeemier  30, 1871. 

"This  is  to  certify  what  w 
water,  8  feet ;  higU  stage  of  w 
ahain 

'JAMES  LAMBERT, 
"  JOHN  CAHNEV, 

"Pilola,  Dog  Eiver  Bar." 

After  an  expeiiditnro  in  lSt7-'39  of  $SO,00l),  and  iu  lrt54  of  $TM,WO  nioro,  on  ft  work 
eatinialed  to  cost  $150,000,  we  find  "  tile  depth  of  water  bus  decreased  from  10  to  V2 
inobes,"  as  is  now  reported,  we  may  safely  conclude  that  the  expenditure  nf  the  recent 
appropriations  of  |1UO,000  more  will  be  ample  to  satisfy  all  skeptics  on  this  long-dis- 
puted ctuestion. 

Ill  the  annual  report  of  thoUiiituiI  States  Chief  Engineer  for  1871, 1  linil  the  reenlts 
of  jin  examination  of  a  similar  work.  The  project  was  for  rv-opcning  Itoauoke  Inlet, 
near  Nas's  Head,  North  Carolioa.  Several  plans  had  becu  proposed  by  diU'erent  engi- 
neers;  that  of  Lientonant  D.  C.  Woodbury,  United  States  engineer,  for  dredging,  was 
adopted.   The  report  of  this  examination, .dated  Baltimore,  lOtli  Novemltcr,  1»7{),  says; 

"Congress  appropriated  $50,000  to  commcnco  operations;  $40,000  have  been  ex- 
pended, and  at  this  time  there  is  searoely  a  traco  to  be  seen  of  what  has  been  done, 
the  drifting  sand  filling  in  the  trench  as  fast  as  it  was  excavated  by  the  dredgingma- 
chine.  In  fact,  the  machine  was  very  near  being  imbedded  in  the  sand,  it  filling  np 
so  rapidly  behind  it,  but  was  gotten  out  in  time  to  save  it. 

"On  my  first  visit  to  Nag's  Head,  in  company  with  Lieutenant  Whiting,  of  Ihe  Corps 
of  Engineers,  previonsly  in  charge  of  the  work,  I  was  perfectly  satisfieil  of  tho  entire 
impracticability  of  the  scheme,  and,  iu  consequence,  reported  to  tho  Bureau,  recom- 
mending that  the  work  sbonid  be  abandoncil,  and  tho  machinery  and  other  public 
property  sold;  which  report  was  approveil  by  Ibo  Imnorable  Secretary  of  War,  and 
the  properly  was  sold  on  15Ih  of  Angust." 

In  continuation  of  this  subject,  the  report  says ; 

"Now  suppose  a  channel  dredged  through  these  last  shoals,  auxiliary  to  the  re- 
opening of  Roanoke  lulet,  what  would  be  most  undoubtedly  the  effect  after  every 
western  gale  f  Most  assuredly,  the  light  sand  of  the  elioals  would  bo  lifted  from  their 
resting-place  and  carried  along  until  they  could  find  a  lodgment  in  tho  new-cut  chan- 
nel, and  this  operation  would  so  invariably  and  frequently  occur  as  to  very  rapidly 
efface  every  trace  of  tho  cut,  just  as  was  the  case  with  the  trench  made  by  Captain 


Woodbury. 

...  =  ..  1  appr  . 

for  the  project,  (t.'>3,459.t>6,)  aud  the  work  carried  on  with  the  ntmost  dispatch,  i 


mry. 
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.gain,  admitting  that  Congress  should  appropriate  the  largest  sum  estimated 


very  certain  every  westerly  gale  would  fill  the  new-cut  channel  to  such  a  dugre 
make  it  an  ever- recurring  necessity  to  dreilge  it  over  again." 

This  excellent  report,  made  by  General  J.  H.  Simpson,  colonel  of  engineers,  UnifjHl 
States  Army,  then  recommends  an  al)andoument  ol  the  work,  as  "  an  unwarrantable 
waste  of  tho  pnblic  money." 

,  I  have  no  hesitation  in  expressing  the  opinion  that  the  same  result  has  attended,  and 
will  continne  to  attend,  all  dredging  through  the  soft  alluvial  dejiositB  and  light  sands 
of  the  shoals  in  Mobile  Biiy,  nntil  the  concentrated  current  of  the  river  is  brought  to 
bear  upon  them. 

It  is  proposed,  then,  to  postpone  all  dredging-nperations  by  this  board  until  that 
concentration  is  made  above  Choctaw  Point,  and  not  to  decide  on  an>  definite  plan  of 
work  below  titat  until  tlieresnlts  of  the  concentration  are  seen.  By  that  time  we  shall 
nlso  have  a  further  test  of  thedredging-proceBS,  as  an  additional  boat  of  greater  power 
has  been  placed  on  tho  work  in  Choctaw  Bar  Channel. 

Kinco  the  organization  of  yonr  board,  each  of  tbe  two  lines  of  obstructions  have  been 
opened  to  a  width  of  fnlly  tiDO  feet,  a  thorongh  survey  of  the  whole  city  front  has  been 
made  aud  mapped,  a  new  wharf-liue  eatablished,  and  the  survey  has  boon  continued  to 
include  the  river  and  bay  from  tbe  head  of  Tonsaw  to  a  point  below  the  city  line  on 
the  bay-shore.  Works  are  also  in  progrcBS  now  to  close  Middle  or  Pinto  Pass,  to  pro- 
tect the  lower  end  of  I'into  lalsnil  from  tbe  washing  of  both  the  concentrated  nver 
and  the  heavy  waves  which  break  over  it  during  hi^h  easterly  winds,  and  to  protect 
the  lower  part  of  tho  city  front  from  further  abroAion  by  ttio  same  cause.  As  soon  at 
these  works  have  been  sufficiently  progressed  to  justil^  it,  others  will  be  commenced 
above  tbe  city  to  concentrate  more  of  the  water  iuto  the  main  river,  sweeping  the  city 

Rfspect  fnlly  snbmitteil. 

BRAXTON  BRAGG, 

Nirrv. — Since  the  date  of  tbe  foregoiog,  tbe  ''  Report  of  the  Chief  of  Engineers, 
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Uaitcd  Stntea  Army,  for  1871,  Iioh  been  received  anil  examined  witb  grunt  iuteresl. 
The  iiHtiire  aud  location  of  innDy  of  tbe  worka,  and  tlie  high  professiunul  ataudiDg  ol 
the  o&tcers  reportiag  ou  tbem,  give  great  value  to  their  views  iu  conueotjoa  with  our 
own  BJinilar  case. 

AttentioD  in  siieciall.v  invited  to  the  report  of  Major  Howell,  ou  the  pnyect  for  a 
sfaip-canal  from  Kew  Orleans  to  Ship  Island,  dated  New  Orleans,  FebruHrj  9,  IrCl, 
(pa);es  5S4,  S25.  and  52G,)  auil  to  another  from  the  same  ofiirer,  inelosing  one  from 
Lieutenant  H.  M.  Adanis,  upon  the  project  of  a  harbor  at  UissLEHippi  City,  ami  ilH  con- 
nection with  Ship  Island  Harbor,  (pages  543,  549,  aud  TKiO.) 


E.VOINKEH   OKKICK,   UOAIII)   fOR  THE  IjIPliOVKMKXT  OF  TUB 

KiVEit,  Hakikir,  and  Bay  ov  Morile, 

JUobilf,  June  12,  1871. 
To  the pitsiiJfiit  and  membert  o/Ihe  board,  4'e.  : 

Gknt].kue>-;  Herewith  I  have  the  honor  to  submit  a  map  of  Mobile  River,  from 
Ilayou  Wonnouth  {One-JIile  Creek)  to  Choctaw  Point,  inclndiiigPiuto  Island  and  Tiim, 
'tvitb  croHS-iwctious  of  that  pass  and  the  rlvor  taken  at  various  points.  The  facts 
doveJoiied  by  this  survey  deujand  the  most  seiions  considenitiou. 

Ily  orcliDancc  of  the  city,  dated  4th  Apiil,  1(?>T,  a  wharf-liiie  tvas  ealablished  for  the 
whole  city  front,  which  provided  "that  no  wharf  nor  oilier  structure  shall  be  built  or 
constructed  or  extended,  nor,  if  built,  constructed,  or  extended,  shall  reuiaiu  ou  the 
west  side  of  Mobile  River  if  it  projects  east  beyonil  a  line  cornuienciug  nt  tlio  uortberu 
line  of  the  city,  at  a  point  from  which  a  line  running  south  G'^  east  shall  strike  a  iioiul 
ill  the  nortlierii  line  of  Hnut  (now  Iteanregard)  street,  extended  a  distance  of  'A^  feel 
tastwardty  from  tlia  west  lino  of  Front  street ;  thence  by  a  straight  line  to  a  point  in 
the  north,  line  of  Saint  Anthony  street,  extended  U5'2  feet  eastwardly  from  tlie  wml 
lineofFrout  street;  thenceby  a  straight  line  to  apoint  on  the  north  line  of  Conlislreel. 
extended  li)5  feet  eustwardly  from  the  west  line  of  Front  street;  thence  by  a  straigbl 
line  to  a  puiut  on  the  north  line  of  Church  street,  extended  ^50  feet  eastwardly  from 
the  west  line  of  Commerce  street ;  thence  by  a  straight  lino  to  a  point  tu  the  uortli 
liue  of  Theatre  street,  extended  190  feet  eastwanlly  from  the  vest  line  of  Commerce 
street;  thence  by  a  straight  line  to  a  ;>oint  in  the  north  line  of  Main  (now  Palmetioi 
street,  extended  295  feet  eastwardl;  from  the  west  liue  of  Wat«r  street ;  theuc«  bv  a 
straight  line  to  a  point  iu  the  north  line  of  New  York  (now  Elmira)  street,  extenM 


'^0  feet  castwardfy  from  the  west  line  of  Water  street,  and  thence  by  a  line  mnnin); 
south  £0>^  'iU'  east  to  the  bay.''  That  line  has  been  run  out,  and  is  laid  down  in  the 
map  now  submitted.  Uefore  this  liue  was  adopted  the  city  has  encroached  ver.v 
>^oriously  upon  tlie  water-way  of  the  river,  no  less  than  COD  feet  of  that  way  aluag 
the  inaiu  front  having  lieen  Riled  and  occupied  by  two  streets  and  two  blocka  of 
buildings. 

Had  tbero  been  no  other  outlet  for  the  river  than  this  one  cbntinel.  the  water  could 
have  accommodated  itself  to  the  changed  condition  by  cattiug  away  the  opposite  baak, 
or  by  Bconring  the  bottom  to  a  greater  depth.  Unfortunately,  nature  presented  au 
easier  solution  in  the  presence  of  other  channels ;  and  the  facts  established  by  the  sir- 
vey,  when  compared  with  the  past,  prove  beyond  question  that,  while  the  water  i» 
Mobile  Biver  is  decreasing,  that  iu  Pluto  Pass  and  Spanish  River  is  increasine.  Thia 
result  can  be  attributed  to  no  other  cause  than  the  obstructions  thus  plac^  in  the 
natural  way  of  the  river. 

The  city  authorities  then  jimdeutly  established  the  line  of  1857,  beyond  wbicli  no 
structure  should  extend.  Defective  as  this  line  was.  it  was  the  best,  probably,  tfast 
could  have  been  done  at  that  time,  owing  to  antecedent  errors  which  could  not  wellte 
corrected.  But,  unfortunately,  enforcement  did  not  follow  enactment.  Built  witliool 
reference  to  any  ^lan,  the  wharves  have  been  constructed  and  extended  by  individual* 
to  serve  private  interests,  and  to  meet  temporary  emergencies.  Irregular  in  shapeiDd 
length,  with  int«rvcQiog  slips,  they  have  created  eddies  and  stagnant  pools,  this  cina- 
ing  adeposit  of  the  sedimentary  matter  brought  down  by  the  stream,  and  of  the  heavjr 
material  washed  in  by  the  city  drainage.  As  the  depth  of  water  decreased,  from  thai* 
causes,  the  wharves  wonld  be  again  extended,  securing  temporary  relief  at  the  expeoM 
of  pennaneut  injury.  The  slips  wonlii  again  be  filled,  and  the  remedy  be  repealrf, 
iinUl  we  are  in  al»olute  danger  of  forcing  the  main  river  into  other  channels.  Ttx 
examination  of  the  map  presents  to  you  the  alarming  fact  that  nearly  every  importul 
wharf  north  of  the  south  side  of  Government  street  has  been  extrcudeil  into  the  nuiu 
river  beyond  the  prescribed  line,  in  some  cases  as  mncb  as  55  feet.  Notwithstandine 
this,  it  will  be  ^proeived  the  slips  are  now  so  much  tilled  liy  deposit  that  they  alfora 
no  aecomnioilation  to  commerce,  and  in  the  upper  part  of  the  city,  even  at  the  endi  nf 
these  extended  wharves,  there  is  but  0  to  8  feet  water. 

To  apply  the  proper  remedy  for  this  condition  is  much  more  difficnlt  than  to  poinl 
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out  tlio  errors  wliicli  have  priuluced  it.  Conflicting  interestB,  nrtTatc  anil  public, 
must  1>e  Tecoiicilcd.  Sufficient  space  miiRt  lie  provided,  not  only  for  our  present  com- 
merce, but  for  that  'wbich  we  seek  and  expect,  and  the  vvater  necesaiiry  to  accommo- 
(Infe  the  commercial  marine  we  invite  to  our  port  must  be  secured  and  preserved.  The 
river  has  been  narronixl  at  points  to  a  degrcn  wbich  threatens  as  with  its  entire  loss, 
and  jet  the  land  thus  reclaimed  has  been  buitt  u[>on  in  places,  especially  at  (Tovorn- 
ment  street  and  some  distaLico  above,  until  the  space  allotted  to  commerce,  notwitb- 
etAoding  the  liiri;e  projection  of  tbe  wharves  beyond  the  established  line,  is  barely 

Tto  plan  of  wliarvtw  with  lutorvouiog  slips  on  a  river-frout-,  especially  in  n  contracted 
ittreani  which  Kceives  the  city  drainftuo  in  addition  to  its  sedimentary  mattur.  is  uever 
a<Iopted  except  under  a  necessity  which  knows  no  law.  This  necessity  could  only 
arJMe  from  a  wnut  of  space,  on  exposed  position,  or  a  threat  rise  and  fall  in  the  tiilu. 
Seithcrof  tlipsu  reason h  applit'.s  in  oar  c.ise,  We  have  two  mites  of  city  iront  already 
available  for  the  use  of  commerce,  which  tan  bo  oxteuded  to  three  miles  at  any  tiiuu 
when  business  shall  den^and  it.  This  is  folly  equal  to  half  tbe  space  now  appropriated 
in  New  Orleans,  with  liv«  or  sis  times  our  population,  and  reporting  ten  times  oiir 
commerce.  In  a  recent  elalmrate  report  from  tlio  department  of  docks  in  the  city  of 
New  York,  recommend  in  (J  iin  estension  and  iniproveuienl  of  the  new  wharves  in  tliat 
city,  It  is  proposed  to  increase  their  wharf-lino  from  twenty-eight  to  thirty-seven 
miles,  which,  it  is  argued,  will  be  uot  ooly  sutHciont  for  the  present  commerce,  but  for 
the  iacreasti  ot  an  ii«e.  This  extent  only  exceeds  ours  tun  or  lifteen  fold,  when  ber 
ItopnlatioQ  is  twenty-Rve,  and  her  commoroe  probably  one  himdrcd  fold  of  ours.  The 
want  of  space,  then,  neeil  not  deter  us  f^om  prosecuting  this  important  work,  ati  we 
shall  be  fully  able  to  accoiuinndato  more  thnu  ten  times  the  present  comnierce.  Our 
position  is  so  perfectly  secure  from  storms,  and  our  tides  so  insignittcaut,  that  iioitbei' 
of  the  other  points  reniiires  examination. 

The  considerations  in  favor  of  a  solid  quay  and  contiauons  bulk-head  along  the  whole 
city  front  are  nnmerons  and  weighty.  Such  a  structure  would  remove  the  many  inter- 
ruptions to  a  free  and  easy  How  of  tbe  river-current  along  tbe  whole  city  front,  prevent 
the  formation  of  eddies,  by  which  de|>0HitB  ure  now  made,  and  secnro  a  rapid  removal, 
by  the  force  of  the  current,  of  the  vaat  <juantity  of  ofTensive  matter  which  now  accn- 
mnlates  in  the  slips  from  the  drsiuoKe  of  the  city,  and  not  only  tills  thoin  and  inter- 
feten  with  their  use,  but  nndonlitedly  proves  detrimental  to  the  public  health.  All 
other  thini^  being  equal,  this  one  consideration  of  a  constant  stroani  of  living  water. 

Sure,  wholesome,  and  inollensive,  in  lien  of  the  present  I'csepnols  of  filth,  nausea,  and 
iseoae,  should  secure  tbe  adoiition  of  the  plan.  As  a  sanitary  measure  alone  it  would 
more  than  justify  the  change. 

Tho  question  of  locating  this  line,  now  that  the  one  of  1857  baa  been  virtually  abol- 
ished, is  embarrassing.  There  can  bo  no  doubt  that  the  public  ri);htof  free  navigation 
has  been  invaded ;  but  vested  rights  are  claimed  under  forms  of  law,  and  by  long 
usage.  The  exnense  of  restoring  the  old  line  would  be  large,  in  ailditiou  to  the  other 
perntexitie«.  To  avoid  these  ditncnlties,  a  new  line  is  recommended  as  a  compromise, 
whicli  will  be  less  expensive  in  construction  than  the  restoration  of  the  one  ali«ady 
overbuilt,  will  cause  much  less  dissatisfaction,  and  will  afford  morespace  for  commerce. 
Cnqucstionably  this  will  tend  to  injure  the  river  to  some  extent,  as  all  other  encroach- 
ments have  done,  but  this  tendency  can  l>e  overcome  by  the  judicious  expeuditure  on 
tbe  other  side  of  the  river  of  half  ttie  amount  nocessary  [o  restore  tbe  old  lino. 

The  initial  point  of  the  old  line  of  l-'S?,  being  33j  feet  in  an  easterly  direction  from 
the  northwest  corner  of  Beauregard  an<l  Front  streets,  narrows  tho  river  at  that  point 
to  about  1,100  feet.  This  was  injudicious,  and,  owing  to  the  wide  space  duvut«d  to 
commerce  at  that  point,  was  unnecessary ;  but  as  the  wliarves  from  that  down  have 
been  pre<licated  on  that  official  action,  it  is  proposed  to  assume  that  aa  the  starting- 
noint  of  the  new  line.  Above  that  it  is  uot  deemed  necessary  to  recomuiond  any  change. 
Moving  down  we  find  tbe  wharves  are  generally  over  tho  line  as  far  as  Oovernment 
otrcet,  where  tbe  largest  and  most  serions  encroachment  of  55  feet  has  been  made.  In 
front  of  the  space  between  Saint  Francis  and  Dauphin  streets  is  a  large  and  almost 
solid  stmclnre,  extending  35  feet  over  tbe  line  on  Saint  Francis  street.  To  remove 
this  would  be  a  serious  an<l  expensive  work.  Adopting  it  as  a  second  [Hiint,  connect- 
ing with  the  lirsl,  we  have  an  uninterrupted  straiglit  fine  of  over  3,000  feet.  Every- 
thinfc  projecting  beyond  this  line  should  be  promptly  removed. 

Belnw  this  seconil  point  we  meet  serious  ditHculties.  The  wharves  between  Dauphin 
and  the  lower  side  of  Oovernment  streets  project  fat  beyond  the  legal  and  prudent 
line,  and  yet  Ihp  sjince  allotted  to  commerce,  oiving  to  the  encroachments  of  coinmor- 
cial  liiiildingA.  in  very  small — tuo  sm.ill  to  bu  rednced  without  inconvenience.  Thence 
froio  Oovernment  elreet  down  to  Theatre,  a  distance  of  fully  1,000  feet,  tho  city  au- 
Ihorilies,  by  onlinance  dated  19th  DecemlH.'r,  1^0,  authorized  an  extension  by  the  New 
Orleans,  Mobile  and  Chattanooga  Kailrooil  Company,  of  their  wharf- property  U>  a  line 
varying  from  30  to  GO  feet  beyond  the  line  established  in  1S57.  This  ordinance,  it  Is 
true,  was  re|>ealed  by  tlie  succeeding  city  authorities  in  January,  1871 ;  but  tliect 
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paay  claims  a  vested  rigfat  wliich  coald  not  be  recalled.  Tbejr  are  now  eDK>Eed  in  tbe 
work  of  buildiog  out  and  pilJDg  tbe  river  to  the  line  gtaoted  in  December,  1870.  Tbt 
difficult;  of  reatoriog  the  line  of  1B5T  above  this  railroad  concession,  serlons  u  1  ttgud 
the  encroach meDt,  induces  me  toeugK^t  a  compromise  by  which  each  party  ehs11\  kid 
ikbout  half  its  claim.  A  point  on  the  extension  east  of  the  upper  line  of  OovernmDi 
street,  190  feet  from  the  west  side  of  E>ont  street,  would  bring  our  line  outside  of  Gov- 
emment  street  wharf.  From  that  point,  in  a  atraight  line,  to  tbe  eatablisbed  point  of 
1^7,  opposite  Theatre  street,  would  give  a  line  offering  as  little  impediment  Univi- 
(ration  as  I  could  advise,  and  at  tbesame  time  yield  to  commerce  and  toindiridaikall 
ihe  concession  which  can  be  made  without  danger  of  serious  couseqneaces.  It  tfttilr] 
slightly  increase  tbe  concession  to  the  raiUoad  company  at  Grovernment  street,  ud 
reduce  it  below,  but  still  be  outijide  of,  tlie  line  of  1Hj7. 

From  the  jioiut  opposite  Tbeatro  street,  owing  ^^>  tbe  great  reduction  intbecrotMN 
tioD  of  tbo  river  from  tbe  head  of  Pinto  Island,  itisrecommended  that  the  lioebednit 
in,  say,  63  feet  on  Elmira  street.  This  change  can  be  made  without  pr^udice  to  taj 
interests,  as  no  wharves  ext«nd  now  so  f;ir  as  the  line  proposed. 

The  new  line  proposed  would  commence,  then,  at  a,  point  on  the  easterly  exttnuiia 
of  Beauregard  street,  338  feet  from  tbe  west  line  of  Front;  thence  by  a  straigbl  linf  U' 
a  point  on  tbe  eastern  extension  of  tbe  eonth  liue  of  Saint  Francis,  333  feet  Iraffl  Ui* 
west  side  of  Front;  tbeiice  to  a,  point  on  tbe  eastern  extension  of  the  north  line  ofGai- 
ernment  street  190  feet  from  the  west  line  of  Front;  tbenco  to  a  point  on  Ihe  eaatin 
extension  of  tbe  north  line  of  Theatre  street  19.'i  feet  from  the  west  line  of  Commenf. 
nine  of  13!>7 ;)  thence  to  a  point  on  the  eastern  extension  of  the  north  line  of  Pilmeti'i 
street,  245  feet  from  the  west  line  of  Water  street ;  thence  in  a  line  to  the  Muthcro 
boundary  of  Ibe  city,  50  feet,  west  of  tbe  liue  of  IBo?, 

Sbonlii  the  full  claim  of  tbe  New  Orleans,  Mobile  and  Texas  Railroad  Comlisii^  !>■ 
recognized,  a  change  will  be  necessary  from  the  line  recommended  between  tbe  puJDl* 
opposite  ijaint  Frauds  and  Theatre  strecls,  viz  :  From  the  eatHbliabed  point  opixnilr 
Saint  Francis  to  a  point  on  the  easterly  extension  of  tbe  north  line  of  ChurcU  stntl. 
310  feet  from  tbe  west  line  of  Commerce;  thence  to  a  point  on  the  easterly  exUnaioD 
of  the  north  line  of  Theatre  street,  195  feet  from  the  west  line  of  CommCKf,  ('b' 
point  in  tbe  advised  line.)  This  departure  would  make  a  serious  cncroachuioat  on  llit 
river  at  a  point  where  the  water  is  now  deflected,  so  as  to  throw  it  into  Pioto  ?». 
especially  as  tbe  measurements  show  a  very  serious  result  already.  It  might  be  roc- 
pensated,  however,  by  a  couuter-work  on  the  opposite  side  nf  the  river,  which  woitJ 
control  tbe  current  and  restore  the  neede^l  water-way. 

Should  the  proposed  plan  of  a  solid  quay  be  accepted,  it  would  be  proper  to  dr£Dt 
Front  street  from  lieauregard  to  GovcrnmcDt,  and  Commerce  .^nd  Water  streets  boo 
Government  down  where  tbey  front  on  the  river,  and  la  prohibit  all  structurea  on  IIk 
east  side  of  these  streets  inteneriog  with  the  free  use  of  tbe  quay  for  commerce- 
Front  street,  from  Beauregard  to  the  south  line  of  Saint  Francis,  might  be  IDU  fnl 
wide;  from  that  point  to  Guvcrnmeut,  rotchicA  ilsAouM  lie  njwned,  it  would  have  Id  Iv 
conlrtLcted  to  GO  feet,  so  as  not  to  encroach  too  much  upon  tbe  space  now  devolMl  to 
commerce.  This  would  give  a  solid  and  beautiful  quay  from  Beauregard  atrwl  t<> 
Government  street,  varyiua:  in  width  from  220  to  110  feet,  and  below  Goverum^iil 
voryiug,  according  to  tbe  line  odoptcd,  from  230  to  110  feet,  with  a  constant,  liviDt 
streani  of  pure  water,  removing  ali  offensive  deposits,  and  keeping  a  uniform  dcplii. 
which  should  be  regulated  to  meet  tbe  wants  of  commerce. 

The  final  and  deliuite  location  of  this  wharf-line  will  control,  in  s  great  uieawrf. 
the  work  uece&sary  to  secure  the  water-way,  so  as  to  give  a  proper  width  and  drpth 
Tbe  plans  for  this  can  bo  soon  perfected  after  that  line  is  located. 

No  estimate  of  the  cost  can  bo  made  for  bnildiug  this  bulk-bead  and  quay  uatil  iIk 
line  is  located,  and  then  the  interests  of  jirivato  individuals  and  the  cit;  muil  '■- 
arranged  t>efore  action  in  that  direction. 

liespectfully  submitted.  __-.    .„^. 

Ji«a.*!r-«A  BR4XT0K  BRiGU 


ENOINEKR  OFFICK,  ItOABU   FOR  THE  IMPR0VK>J£.\T  Ul 

THE  KtVF.B,   HaKBOH,   AKD  BaY  OV  UOBILE, 


Ta  tkepremdent  and  fnentbcr*  of  the  board,  ^ ; 


Mobilr,  Mgiul  •&,  t^l- 


OiiNTi.BHEN  :  At  your  last  meeting  a  resolution  was  adopted  approving  a  frool  l"" 
of  the  city  beyond  which  no  wharf  or  other  structure  shall  bo  buitt,  aud  varying  in  i" 
essential  point  ft'om  that  snggested  in  my  report  of  tbe  I2th  Jane  last,  Ibougb  makuig 
some  alight  concessions  with  a  view  to  ovoid  complications  and  delay.  Tbe  city  «"■ 
Aineer  fully  conctin)  with  mo  in  recommending  this  line  to  the  city  antborities,  ■»  '' 
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ill  thoir  juilgiiient  may  Keeia  proper.    Tbe  liuo 

WIIAttF-ONU. 

The  initial  point  is  estublislicd  on  the  nortli  line  of  Beaurcgarcl  stroi't,  extended  a 
ilialincoof  SfiOfwt  eastward  fiDm  tlio  west  line  i>f  Front  slrett;  tUetice  by  a  Ntrniglit 
line  to  a  point  ill  tlio  north  line  of  Government  street,  extended  SM  feet  eastward 
from  tbe  west  side  of  Coinuereo  street ;  f  beiiee  by  n  Btraiglit  line  to  a  jioint  in  the 
wiiitb  line  ef  Cborch  street,  extended  e.iHtward  StTi  feet  from  tbe  went  side  of  Com- 
U]i'i<'«  ulreet ;  thence  by  a  straight  lino  to  a  point  in  tbe  south  line  of  Tbeaire  Btreot, 
rvtruded  eastward  310  fei'ti  thence  byastruight  lino  to  a  point  in  tbe  north  line  of 
Umira  street,  extended  eastward  485  feet  from  the  west  eide  of  Water  street ;  thence 
I'V  a  straight  line  Iwaring  nonth  IIP  east.  Above  Ueaoregard  street  the  Hue  to  run 
i.iitth  6°  nest.  Thin  line,  when  approveil  by  the  oity  authorities,  I  propone  t'O  have 
IK'Tmioentl;  dcsienated  by  heavy  piles,  conspicuously  marked,  so  thataiiy  ollii^iiil  can 
•w  at  a  glance  when  future  encroach  men  ts  are  made,  andthu  must  rigid  accountability 
^hiiolil  be  enforced. 

Vk  ranclnsions  reacbeil  in  my  former  report  as  tii  the  effect  produced  iu  the  mtun 
rLannel  of  the  river  by  tbe  long-continued  eucrnnchmeuts,  have  lieeu  fully  contirDied 
liv  Miliaequent  data,  nod  by  further  study  of  the  plaus  and  cross-sections  prepared  from 
itif  lurieys. 

Aliore  the  head  of  Spanish  Kiver  tbe  Blohilo  River  has  an  average  width  of  fully 
l.3<10  feet,  nith  a  cross-section  of  2-2;i'J)  feet,  and  an  ample  cbnnael-way  of  30  feet 
ili'pth.  Tbe  same  distance  below  the  hend  of  Spanish  Uiver,  the  widtli  of  Mobile 
Itii'iT  it  fuund  not  to  exceed  1,000  feet,  with  an  averazo  cross-section  of  only  13,000 
fivt,  tod  a  channel  depth  of  only  15  fout.  Examining  ^rtber,  we  find  this  loss  fully 
.iccoanled  for  by  the  cros»  section  of  Spanish  River,  showing  10,000  w[uaru  feet  and  a 
<  liannel-way  20  feet  deep. 

KulloKing  tho  Mobile  Kiver  down,  no  luateriat  change  is  noticed  until  we  reaeb  the 
"bars es  of  the  city,  except  some  1,500  Bi|uare  feet  adiuid  from  tbe  Chickasabogue  and 
Tliree-Jlile  Creek.  From  tho  upper  to  the  lower  limits  of  tlie  city  serious  enoroach- 
iiii'Ui«  have  been  made  as  reported  in  my  lust. 

Tile  tendency  bus  been  to  force  the  watei  from  the  city  front  tlirongh  Pinto  I'ass, 
jnd  this  tendency  has  been  aided  by  tbe  very  serious  encroachments  on  both  sides  of 
til*  river  below  the  head  of  Pinto  Island.  As  the  result  we  find  a  width  of  only  MO 
f>Tl  for  the  main  river,  and  a  cross-section  if  only  7,500  square  fect,Jnst  one-third  of 
thtf  water-way  found  above  Spanish  River.  Tbe  natural  etfact  is  apparent  juat  below, 
lulhe  gradual  jirowth  of  the  marsh-flats  on  both  sides  of  the  rivur  near  the  ends  of 
I'lala  Island  and  Choctaw  Point.  A  continuation  of  these  causes  mast  soon  close  this 
'■liiunel,  and  ruin  all  wharf-property  below  Theatre  street,  and  eventually  up  to  Qov- 

Theie  is  bnt  oae  remedy  for  this  uufortunata  condition,  produceil  by  onr  own  im- 
I'odence.  Further  encroach m en ts  must  be  stopped,  tho  way  must  be  opened,  and  the 
'ater  miiat  be  brought  back  to  the  main  channel.  To  open  the  way  only,  would  leave 
II  to  be  closeil  agaiu  by  the  same  process,  and  we  should  have  an  nnceasiug,  never-eud- 
■ng  demand  for  dredging.  Where  the  river  is  not  obstructed  above  the  city,  nature 
[■re«erv<«  its  own  channel  with  an  ample  width  and  di^pth  for  all  purposes;  and  it 
"ill  do  so  in  front  of  tho  city  and  below  it,  if  we  willouly  permit  it  to  execute  its  own 
I'uprriag  laws. 

Iu  ailditioii  to  tbe  work  of  opening  and  controlling  tho  water-way  of  the  river,  I 
liave  projected  and  advise  tbe  construction  of  a  jettee  below  Choctaw  Point,  to  prevent 
"m  further  abraaioD  of  the  western  shore  of  the  bay,  and  drifting  of  the  sand  on  to 
t'liwlaw  Bar,  by  which  the  labor  of  dredgiug  at  that  point  is  much  increased,  and 
'be  practical  results  at  tiuies  greatly  reduced.  This  work  will  also  tend  to  prevent 
'be  ipread  of  tbe  river-water  as  it  enters  tbe  bead  of  the  bay,  and  thereby  aid  in 
kipping  open  the  channel  whenever  the  dredging  shall  have  been  completed. 

Itt«alling  yonr  attention  to  my  report  on  this  subject,  dated  June  12,  last,  I  bog  to 
'•ubinit  tbe  accompanying  plans  and  estimates  for  the  work  necessary  to  carry  out  the 
•"lEIteatioDs  then  and  now  made,  for  restoring  aud  coutruiling  the  channel-way  of  the 
'lu-r  below  the  head  of  Pinto  Island,  and  bringing  back  to  its  proper  outlet  so  miloh 
I  f  the  water  now  diverted  through  cattern  channels  as  may  be  necessary  to  aocom- 
lilnh  this  essential  object. 

Itcepectfully  submitted. 


by  Google 


608  KEPORT    OF    THE    CHIEF    OF    ENGINEERS. 

The  fnllowiiig  is  appcuileil  as  showiuf;  work  thus  far  accomplisheil  by  tbe  bouil; 

EXfllNKEIt   OKIICE,  IkMIID   FOR  THK  IMPROVEMEST  OV 

t'liK  Rivkiit,  Hariior,  ami  Kay  ok  Mobile, 
Afabilr,  Alabama,  Aiigiufii,  1-71. 

Dfi.iit  Sin  ;  TLo  iloep  iiilfriist  felt  by  our  own  people,  and  by  tboee  with  wboui  •« 
have  commercial  relations,  iu  tlie  mibjutt  iif  our  liarbor-iuiprovenieols,  inilncM  mi. 
in  reply  to  your  im]uiryj  to  fiirriMh  Hiicli  itifurmaliou  sismj  ofttcv  now  affunls  iu  rrRinl 
to  the  profjress  of  that  important  work. 

At  tbe  time  of  the  urpiiiizatiou  of  this  lioanl  xiniler  Stnto  lawn,  it)  March  last.  C»p- 
taiti  Grant  wan  enf^tn-'ii)  iiniler  coutmct  with  the  United  Stntea  Oovernroeni.  in  AnAz- 
ing  ClioctAw  Point  Ihir,  which  operation  i<t  still  in  pmf^ress.  A  new  contract  for  ma- 
tinning  tliis  work  us  far  as  Do);  liiver  Itar  has  been  let  to  a  party  from  Chica^"'  *''>'> 
is  now  here  to  enter  on  (he  work,  as  I  niu  intoTmc<i.  Thin  dredging  operation  is  oudr 
the  control  of  General  J.  H.  Siiupann,  Unit<;il  Stnlen  engineer,  an  ofHcer  of  high  pro- 
fesaional  repntation  and  great  esperipnct-  iu  this  spticialty.  Finding  this  part  of  lb.- 
work  thus  \irovideil  for,  the  iKiard  of  State  cotnmiHSLonem  nndertouk  other  brancbcK  oi 
ttie  operations  c(|nally  necessary  fur  the  Tclii-f  (if  commerce. 

Two  lines  of  artificial  obstructions  across  (he  channel  of  the  bay  hail  bee.i  bnil!  dar- 
ing the  war,  intended  to  inipoile  tlic  pafsago  of  vosscls— one  near  L'boctsw  Point  U*r. 
the  other  bi'low  and  where  the  cliaunola  of  Spanish  Kiver  and  Mobile  Kiver  rt-unii'-. 
These  had  remained  nearly  in  tho  conilition  left  by  tbe  war,  and  went  both  difficult 
and  dangerous,  as  they  left  a  tortuons  passauo  of  only  iiOO  feet  in  width.  Under  ih' 
direction  of  this  board,  both  of  these  lines  have  been  so  opened  as  to  ittraigbten  ilii> 
channel,  anil  aflunl  a  clear  passage  of  more  tlian  600  feet  at  each  point.  VvfucU  dur- 
ing 13  feet  ctm  now  pass  these  points  with  safety  and  ease,  la  the  prosecntiun  of  tbn 
work  we  have  been  greatly  aided  and  much  expense  saved  by  the  surveys  and  nisi*. 
as  well  ashy  tbepei-soual  asHistance,  fnrDishod  us  by  General  Simpson  and  hisnl1Hl^ 
dinates. 

The  attention  of  the  board  was  early  drawn  to  the  changed  and  rapidly  changinj: 
condition  of  the  river  in  front  of  the  city,  and  elaborate  surveys  disclose  the  neccvii.i 
for  large  and  important  works,  not  only  to  check  the  progress  of  this  evil,  bnt  temlnrc 
tbe  river  to  its  normal  position  and  condition.  And  us  it  is  no  less  important  that  (lie 
encroachments  which  have  proiiuced  this  condition  shall  l>o  cbeckeil,  tbe  board  lit-- 
taken  promjit  action  in  the  matter,  and  has  inviteil  the  city  aothorities  to  co-opente. 

A  wharf-liue  for  the  whole  city  front  has  heen  adopted,  and  it  b.is  been  detenninni 
that  a,  solid  qnay  and  contiunoiiH  bulk-bead  Hhall  be  snlnttitnted  for  the  present  pro- 
jecting wharvea  and  intervening  slips. 

PlauB  and  estiniutM  for  important  works  opjiosite  to  and  belovt  the  cily,  cntealned 
to  restore  the  river  to  a  condition  for  tho  nccommoilation  of  a  commercial  marinf, 
largely  increased  in  nnmber  and  siw,  are  now  ready,  and  tbe  works  will  soon  be  undrr 
contract.  Tliese  preliminary  works  for  the  amelioration  of  tbe  couditiuu  accoinpliibdl 
or  provided  for,  the  board  will  direct  iUi  earnest  attention  to  tbe  main  and  great  obJMt 
of  opening  a  depth  of  channel  through  the  bay,  already  mnch  improved,  sous  toadmii 
a  mnch  larger  class  of  vessels  to  our  wharves.  That  this  can  be  accomplisbetl  then  U 
uot  a  shadow  of  a,  doubt.  We  bave  examplesof  much  more  ditncult  works  sncoodfull; 
completed,  and  the  question  here  is  simply  oue  of  time  and  means.  A  eompreheniivr 
plan  once  adopl«d  and  pnrsoed  with  persistent  energy,  with  ample  means,  and  tbe  rml 
IS  easily  seen.  With  thoiumienseiesonrcesnf  Alabama  in  cotton, coat,  and  iron  nprnrd 
to  the  world,  the  cost  of  sncb  a  work  would  be  repaid  tenfold  in  one  year  by  tbr  in' 
creased  bnsinees  and  value  of  our  property.  Even  in  Mobile  uloue  we  ahoiiM  si»n 
realize  tho  whole  amount,  in  which  all  inteieeta  should  participate.  No  one  of  tbr 
many  import-atit  pnblic  works  on  which  we  .ire  now  engaged  can  surpass  this,  bccsniir 
tbe  prosperity  of  each  one  of  them  is  more  or  iixia  Involved  in  our  success. 

With  a  beginning  which  promises  entire  saccess,  and  means  already  ;>rorided  amplr 
to  execute  a  great  part  of  the  jdau  proposed,  may  we  not  look  to  the  Stat«  and  GenenI 
Governments  to  come  to  our  uid,  nnd  insure  the  completion  of  a  work  second  in  imporr- 
ance  and  value  to  no  other  pnblic  BiitirpriHi'  in  the  country  1 
Very  respectfully,  vours, 

BRAXTON  BRAGG. 
Engiiurr  to  the  Bvii 

Colonel  CHARI.KH  FoRS\T[l, 

fkiitlarg  Board  of  Trade. 


AI'1'ESI>1X  1!. 

K  UBDIN'AXCIi:  I<>i1t'lliienmli4tab1i>ih  ilieeaAlvrn  lineof  the  uharffimlor  Ike  du  of  UoWlr. 
ECTION  1.  Be  if  ordnined  &y  Ihf  mai/or.  aldermtn,  and  eommoii  comtrilo/lif  dl/^ll*- 
,  That  the  eastern  line  of  the  wliaif-frout  of  the  city  of  Mobile  be,  and  the  same  U 
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hereb}',  Bstablished  as  fellows:  The  initial  point  to  bo  establislied  on  tlie  north  line  of 
feaaregard  atreot,  axteoded  a  diutance  of  35(>  feet  eafltward  from  tliu  west  line  of  Front 
Btreot;  Ihi^ncn  by  [iHTrtiifjbt  line  to  a  point  in  the  nortli  line  of  Guvornment  street,  ex- 
tendnl  JTiU  I'eel  eoAWs-rt  from  tbi3  went  side  of  Commerce  street ;  thence  by  a  straiffht 
line  to  a  point  in  ms  south  line  of  Cbureb  street,  extended  eastward  28I>  feet  from  the 
weat  Bide  of  Commerce  street ;  thence  by  a  Htrai((bt  line  to  a  point  on  the  sonth  line  of 
Theater  Btreet.  extended  eastward  210  feet;  thence  by  a  straight  line  to  a  point  in  the 
north  line  of  Elmim  street,  ext«uded  eastward  48j  feet  from  the  went  lido  of  Water 
street;  theuce  by  a  straight  line  bearing  suuth  tnn  degrees  east,  above  Beanregard 
street,  the  line  to  rnn  north  six  deifrees  west. 

Sec.  2.  Br  ilfiirtkrr  ordained.  That  the  Imtit-s  prescribed  for  the  wharf-front  by  sec- 
tion 413  of  the  code  of  ordinances  of  181)0  be,  and  the  same  are  hereby,  amended  so  ub 
to  conform  to  the  provisions  of  section  1  of  Ibis  ordinance;  and  that  section  414  of  the- 
said  code  be,  and  the  same  is  hereby,  repeated. 

Approved  t^ptoiubet  IG,  187t. 

USITKU  ST.ITKS  ENdlNKRIt  OKFICK, 

XobUr,  Alabama,  March  -£3,  187-2. 
Geskkal  :  On  Ihii  Irith  instant  I  bad  the  honor  to  inform  yon  that  I  had,  as  directed 
by  you,  furnished  the  "  State  board  for  the  improvement  of  the  river,  harbor,  and  bay 
ufUobile"  with  a  copy  of  the  repiirt  of  the  lioard  of  United  States  engineers,  recently 
couvennl  in  this  city  by  virtue  of  Special  Orders  Ko.  4,  Tfeadqnartcni  Corps  of  Eagi- 
Deers,  Washington,  D.  C,  of  January  6,  liJTS,  fur  tlie  purpose  of  preparing  a  plan  (or 
tbe  improvement  of  this  Wbor.  Since  then  there  has  been  the  fuUowinf;  currespond- 
ence,  a  purtioo  of  which  has  been  already  communicated,  but  nbicb  1  thuik  proper  to 
present  in  a  counecteil  form : 

"  Office  of  thk  Board  i-on  the  Improvkmekt  of 

"  THE  River,  Harbor,  axd  Bay  of  Mobux, 

"  MoUle,  Martk  18, 1872. 
"Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  note  of  16tb  instant, 
inclosing  onpy  of  letter  of  12th  instant  to  yon  from  General  A.  A.  Humphreys,  Chief 
Engineer  United  States  Army,  and  copy  of  the  report  of  the  board  of  engineers.  United 
States  Army,  recently  convened  at  Mobile  nndcr  Special  Ordere  No.  4,  from  Headquar- 
tera  Corps  of  Engineers. 

"At  an  early  day  the  papera  will  bo  laid  before  this  board  and  its  action  thereon 
commnnicated  to  yon. 

*'  I  am,  very  respectfully,  your  obedient  servant, 

■'  PERCY  WALKER, 

"  Seerttarjf,  .fe. 
"  lienelml  J.  H.  SiMPnoN, 

"  Knginerr,  Uwitrd  Slattn  Arm)." 

"  U.vrricn  States  Enijinkbr  Office, 

"  Mobih,  Alabama,  Marcli  IB,  1873. 

"Sir:  On  the  16tb  instant,  agreeably  to  authority  from  Urigadier-Oonerol  A.  A. 
Hamphreys,  Chief  of  Crrpit  of  Engineers,  United  States  Army,  dated  12th  instant,  a 
copy  of  which  was  ioclneed,  I  bad  the  honor  to  furnish  your  board  with  a  certi&ed 
copy  of  tbe  nport  of  the  board  of  United  States  engineers  constitoUNl  by  Special 
OideiB  No.  4,  Headniiarters  Corps  of  Engineers,  of  January  G,  1H72,  to  report  a  plan  for 
the  improvenient  of  tlie  bay  of  Mobile. 

"  The  letter  referred  to  also  informed  yon  that  said  report  had  lieen  approved  by  the 
Chief  of  Engineeis  and  Secretory  of  War,  and  that  I  have  been  directed  to  cooform  to 
the  views  and  recommendations  of  said  United  States  board  in  a.l  matters  relating  to 
tfaa  improvement  of  the  harbor. 

"  In  yesterday's  Register,  a  doily  newspaper  published  in  this  city,  I  noticed  the 
following  advertisement : 

'■  '  To  coKlraeU>n. 

•' '  Emii.neek  Office,  Boaiu>  for  Imi>hovrmrnt  of  tiik 
"  '  RiVKK,  Hahbor,  and  Bay  of  Monit.E, 
"  '  .Vo.  38  Xortk  Sopat  tirtet,  MMU,  Mareli  16, 1872. 
"  'Sealed  propiiMibi  will  be  received  at  this  office  until  12  m.,  aoth  March,  1872,  for 
repniring  and  extending  two  jettces  at  the  head  of  Spanish  Kiver. 

"  '  SpeciScatiotis  of  the  work,  with  the  terms  and  coDditions,  may  be  aeon  at  this 
offlee  frocn  9  to  3  o'clock,  dailv. 

" '  BRAXTON  BRAGG, 

39  E  « 
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"  Tho  fon'i;otug  notiee  to  contrnctorB,  sbowinft  that  yonr  board  are  conteiuplatiDg 
Uie  puitialclusiua  of  Spanish  River  at  its  lieod,  by  n-imiiiiie  aud  extending  twojetleea 
at  tnnt  point,  wGicb  works  are  in  direct  cuiiQiut  with  tbe  viewa  and  recouimendatiooi 
of  the  United  Statoa  board,  hb  Hhonn  A  their  veport,  m  tbe  General  GuTerament  engi- 
neer offiuer  in  cbarge  of  tlie  im|irovunient  of  the  harbor  of  Hobiie,  I  respectfuiij  bat 
oamcBtly  proteBt  agaiiiat  Ibe  (^instruction  of  any  such  works  by  yonr  boanl,  or  <rf  any 
other  viiiub  will  cuufliot  witb  itnid  report. 

"  1  flni,  very  reejicetfnlly,  your  obedient  servant, 

"J.  H.  SIMPSON, 
"  Breret  Brigadier-Gcncrai  and  Colond  of  Engineert,  V.  S.  A. 
"  I'EKCr  Walkbb,  Esq., 

"  Srerelarg  of  Board  for  fhf  InprortnuntofOie  Hirer,  Harbor,  and  Bag  of  Hobiit." 

'■Officb  or  THE  BoAiin  for  the  Improvement  ok 

"THE  KlVEU,  HiRROU,  AND  BaY  OF  MORtLE. 

"ilobUe,  Marek  16, 1871. 

"Slit:  Yonr  uote  of  tbis  date  referring  to  tbe  advertise  men  t  by  General  Bragg,  enfci- 
ueer  of  tbis  board,  cul ling  for  pmpoaals  for  repairin);  nnd  exteoiliog  two  jetties  at  tlir 
bead  of  Spaniab  River,  published  in  tbe  Mobile  Daily  Btfgister  of  ITtb  instant,  and 
protesting  against  tbe  contitruction  of  that  work,  baa  jiiitt  been  received.  Yonr  not« 
seems  to  have  been  written  under  tbe  impression  that  tbis  board  bad  approved  ol  said 
work  after  being  informed  of  the  report  by  the  board  of  eDginoers  recently  convened 
in  this  city. 

"  Permit  me  to  di*nbnBe  yonr  miud  of  this  inipreRsiou.  Tbe  report  was  rot  recpivfd 
by  me  until  tbis  iiii>ining,  ati  bour  or  two  before  I  dispatcbeil  uiy  note  of  tbis  date  ac- 
knowledging rcL-i-ipt  of  yours  of  ICth  instant  with  its  iuctosiires,  and  bus  not  yet  been 
seen  by  any  niciuber  of  the  boanl. 

"Am  my  notK  of  this  morning  stated,  a  meeting  of  tbe  board  will  speedily  be  licMfot 
tbe  ]>uriioso  of  acting  on  tho  ret)ort,  and,  without  del.iy,  you  shall  be  advised  uf  il> 

"Verj'  rospt'clfnlly, 


"  i:.NiTi:i.  STA-ms  En( 

••MubUe,  Alabama,  March  lU,  Wi. 
"Sir:  Your  letter  of  18tb  instant,  acknowleilging  receipt  of  niy  letter  of  same  ilsli' 
protesting  agninst  tbe  coustrnction  by  yonr  bourd  of  certain  coutenip)atr<l  work*  al 
tbe  head  of  Spanish  River,  and  stating  tbat  a  meeting  of  said  l>oard  would  speedily 
be  beld  for  the  purpose  of  acting  on  tbe  report  of  tbe  I'ntted  States  board  rcceiitly 
convened  in  this  city,  was  received  by  me  last  evening. 
"I  nui,  very  respectfully,  yonr  oWdieut  servant, 

"J.  H.  SIMPSON, 
"  Breret  Brigadier-General  and  Colonel  of  Enginerrt,  V.  S.  A, 
"  Percy  Walkkk,  Esii., 

"  Secretary  of  Board  for  Ihr  Improrementofthe  Birer,  Harbor,  and  Bag  of  ^oKU.' 

"OFMCE  of  the  BOAItl)FOIlTHElMI'ROVE.MENTOF 

,  "THK  River,  Haiiiior,  and  Bay  of  Miibile. 

•' Mobile,  ilardi  21.  Ifit 

"Sik:  I  bave  tbe  honor  to  inform  yon  tbnt  a  meetingof  tbis  board  was  held  thisday, 
and  yonr  coininuuication  to  uie  of  tbe  ICtb  inetant,  together  with  the  letter  to  jua 
from  General  A.  A.  Humphreys,  United  Slates  Army,  and  the  report  of  tbe  board  ut 
eoKineers  recently  convened  in  this  city  to  prepare  a  pla:i  of  Iraprovemcot  of  barlnr 
of  Mobile,  was  laid  before  it. 

"  The  action  of  tbis  board  tbereon  will  ap]>ear  from  tbe  followiug  extract  from  IIk 
mlnntes,  a  copy  of  wbicb  I  was  instructed  to  furnish  you  witb : 

" '  General  J.  II.  Simpson,  engineer  United  States  Army,  stationed  at  Mobile,  baTiDg. 
since  tfao  Inst  meeting  of  this  beard,  beld  on  the  15th  instant,  cominuiiiualed  a  c<^  i" 
Ibe  reiiort  of  the  boanl  of  engineers,  I'nited  States  Army,  convened  at  tbis  city  under 
a  special  order  from  headquarters  at  Washington,  D.  C.,  to  prepare  a  plan  for  the  ini' 
provenient  of  tbe  harbor  at  Mobile,  and  it  appearing  from  said  report  that  the  npM^ 
and  exIensioD  of  tho  jettces  at  the  bead  of  Spanish  River  dir^t*d  by  tbis  boatd  si 
said  Jofct  meeting  to  be  made  arc  not  in  conformity  with  the  plat     "  '  ""^ 


it  having  iioncr  to  carry  out  any  sehenie  of  iuiproveineiit 
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not  lUUctioiiMl  by  the  aiithority  of  tliH  Unitctl  States,  and  reganllng  it  as  a  duty  to 
use  tlie  lueuiiB  ut  the  <liHiiOHal  of  this  Ixianl  in  uid  of  tlie  pluu  iiiarkad  out  in  the  ru- 
purt:  tlierefort),  nnd  upon  the  sugf-vatioii  of  tWen<;iiieer.  rbe  Uirevtions  ffiveu  at  the 
said  liul  nieeling  are  lierehy  ntcatled,  and  tb«  sK^rutnry  is  instnictud  to  infurni  Gen- 
eral QioipHin  thereof,  ntid  that  this  l>oard  holds  itself  in  readiness  to  enter  upon  such 
purtiOD  wf  tile  work  contemplated  in  the  ronort  as  he  may  iiidicatu,  and  he  U  respect- 
fiiily  requested  to  ioforni  this  board  of  sacli  desiKDntitin  us  soon  us  possilile,  in  order 
that  dii»  prei>arfttiou8  inny  be  made  by  this  boanl.' 
"  Very  respitctfully,  your  obedient  servant. 


"USITUD  StATKS   ENGINKBR   OkFICK, 

"  Mobile,  Alabama,  March  'ii,  1872. 
:  I  bavo  the  honor  to  aclinowltHlge  the  receipt  of  year  letter  datetl  yesterday, 
ng  the  resolution  formed  by  your  board  same  day,  to  the  effect  that  they 
had  i«called  their  order  dlreotins  the  repair  aiid  cslcnsion  of  the  jett«eB  at  the  head  of 
Spanish  River,  and  that  they  would,  in  subordination  to  the  plan  recommended  by  the 
report  of  tlie  board  of  United  StBt«s  ouf;iaeers.  and  approval  by  the  Chief  of  Eufrineets 
nod  the  Secretory  of  War,  aid  to  the  extent  of  the  means  at  their  disposal  in  the  Im- 
proTcmeut  of  the  harbor  of  Mobile. 

"I  am  gratlGefl  irirh  the  receipt  of  this  resolution,  shon'iiifr,  as  it  doe>i,  a  harmony  of 
action  on  the  part  of  the  State  board  and  United  States  Engineer  Dr-[iiii'tiueut,  which 
cannot  but  be  prodnctive  of  the  happiest  resnitB. 

"In  accordance  trith  tl-e  wish  of  the  board,  that  I  should  desifjuut^i  tlio  portion  of 
work  to  lite  assigned  to  fheni,  in  order  that  they  may  enter  npnn  it  at  the  earliest  mo- 
ment, I  n»i>ectfu I ly  stale  that  the  lower  jiortion  of  Dog  River  Dor  Channel  will  bo  im- 
mediately slaked  out;  and  it  is  recommended  that  the  board  commeuco  at  the  uorth- 
em  limits  of  the  upjier-fleet  anohora)^,  or  I'J-foot  curve,  and  dredge  to  a  lenat  depth  of 
13  feet  ID  the  clianlie]  from  that  point,  ninking,  at  lirst,  oue  thorough  cut  (to  the  extent 
of  the  Btveep  of  the  drudges)  from  south  to  north,  and  that  the  material  thus  excavated 
ho  deposited  as  far  on  the  west  shore  of  tlie  bay,  say  the  G-foot  cnrve,  as  can  bo  ap- 
pToncheil  by  the  dnnipiu)!-scowB. 

"The  soundings  have  already  been  mndn  over  the  said  bar,  but,  alio winn for  unfavor- 
able weather  at  this  soaaon  of  tiie  year,  it  is  not  believed  the  channel  can  be  staked 
nut  ready  fur  your  operations  tilt  Monday  the  lltb  of  April  next. 
"  Very  respectfullv,  your  obedient  servant, 

"J.  H.  SIMl'SON, 
"  Brerti  Brigadicr-Gaitral  and  Colonel  of  Engineer',  U.  S.  A. 
"  Pkbcy  Walker,  Esq., 

"  Srcrelarji  of  Board  for  the  Improvement  of  the  Rirrr,  Harbor,  and  Bag  of  Mobile.'' 

The  foregoing  correspondeuce  showin];  that  the  State  board  recognir.e  fully  the  para- 
mount aathority  of  the  General  Govectiuioiit  to  proscribe  a  plau  for  the  impTovemeDl 
of  the  bKrLior,  and  that  it  is  their  purpose  to  aid  in  carrying  out  such  plau  agreeably 
to  the  report  of  the  United  States  board,  and  to  euter  upon  the  work  so  soon  ns  I  shall 
indicate  the  portion  to  be  oaaigned  to  tbem,  and  the  following  extract  from  said  report 
■ettiug  forth  the  great  neeessity  of  large  appropriations  for  the  immediate  and  rapid 
eicavBtioii  of  Dog  Itiver  Biir  Channel,  at  present  the  only  great  obstruction  in  the 
ebaonel  of  approiicb  to  the  inner  [larbor,  I  respectfully  and  earuestly  recommend  that 
the  appropriation  I  have  asked  for  this  object,  in  tuy  lost  annnal  report,  to  wit, 
ilOO,M10,  bo  auguieiiteil  at  least  to  (:iO0,0O0,  and  that  this  reoommeodation  ho  laid  be- 
fore Congress  at  it«  present  session,  and  ut  the  earliest  possible  luomeut. 

The  folJowing  is  the  extract  allnded  to: 

"Ah  to  the  direction  uf  thisarliUcial  chatiDel  the  board  cnncnr  with  that  of  19ri0,and 
with  both  the  engineer  ofitcera  in  charge  of  Iho  Mobile  Harbor  improvements,  that  the 
line  of  deepest  water  abonld  be  follone<l  as  It  baa  existed  for  the  past  fifty  years,  aiuce 
this  line  must  now  be  regarded  as  a  resultant  of  a  flxetl  regimen  of  the  ditterent  rivora 
uniting  to  produce  this  channel.  The  curve  at  the  npper  ulwtructious  ahouUI  be  made 
as  (reutle  as  possible,  and  Iho  opening  or  width  of  cliunnel  in  that  part  somewhat  in- 
creaaed,  to  admit  the  ready  passage  of  the  largest  class  of  vessels  that  may  enter  the 
inner  harbor  of  Mobile.  It  is  recommended  th.it  this  exeuvation  be  restricted  to  a 
widili  of  300  feet  throughout  its  leiigili,  at  least  nutil  its  compurntivo  permanency  can 
be  tested  or  eatAblishpd,  The  board  giix  it  at  llieir  opinion  that  Mi«  ejrmvalion  fhonld  br 
made  an  rapidig  at  potiible.  for,  if  jHirtions  only  are  dredged  and  left  in  an  nneveu  or 
lumpy  condition,  such  portions  n  ill  Gil  to  tlie  level  of  the  projections;  and  besides, 
there  will  not  be  a  clear  water-way  for  the  ready  movemeut  of  tlie  bottom  current 
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notil  each  bar  is  cut  eotirely  tbronEh  ami  finialied  to  an  even  surface.  If.on  tlic  otber 
haud,  this  tlrcdf^nf;  sbould  prucoed  slonly  and  at  intervala,  it  will  be  Imt  a  partial 
auccesB.  No  )[oih1  reaolts  can  be  prcdicteu,  except  from  a  rapid  and  thoroaj^h  execu- 
tion of  the  work."  "' 

X  am,  very  lexnect fully,  yoar  obedient  servant, 

J.  H.  SIMPSON,    ■ 
Colonel  o/  Jiagiuan,  U.  S.  A. 
Brigadier-General  A.  A.  HvurHiiRvis, 

Chirf  of  Kaginten,  Uniltd  Slatie  Armg,  Wailiingtaii,  D.  C. 


Sl"R\'Ey  OF  THE  MOUTH  OF  APAI-ACHICOLA  RIVEE. 


General :  I  have  the  lioiior  to  submit  herpwith  the  leports  of  Cap- 
taiu  A.  K  Danirell,  Corps  of  Engiiieerg,  United  States  Army,  .ind  of 
Mr.  C.  F.  Trill,  civil  assistatit  eiigiueer,  nii  tbe  sarvcy  of  tlie  inoiitb  aud 
bay  of  Apalauhicola  Itiver,  witb  a  view  to  tbeir  improveiiieDt  for  pur- 
poses of  uavigatioii,  authorized  by  tbe  act  of  Congress  approved  July 
11,  1870. 

While  these  reports  treat  of  tbe  iuiprovemeut  of  tbe  channels  of  ap- 
proach to  Apalacbicola,  I  would  recommend  only  as  feasible  within 
reasonable  limits  of  exi>enditare,  as  recommended  by  Captain  Damrell, 
the  dredgiug  of  a  cbaonel  through  the  bar  at  the  month  of  tbe  river  in 
the  bay,  from  the  11-foot  curve  on  the  insiile  by  tbe  shortest  liue  from 
deep  water  to  deep  water,  which  is  also  the  line  of  deepest  water  in  tbe 
natural  channel,  100  feet  wide  and  11  feet  deep ;  the  width  to  be  after- 
ward increased,  if  fouud  proper  from  the  success  of  the  first  cutting,  to 
ISO  or  200  feet,  as  may  be  found  advisable. 

A  channel  to  allow  vessels  drawing  11  feet  of  water  to  pass  op  to  tbe 
city,  100  feet  wide,  would  require  the  excavation  of  abont  200,000  cubic 
yards  of  sand  and  mud,  which,  at  60  cents  i>er  cubic  yard,  would  cost 
abont  9100,000,  $50,000  of  which  I  recommend  should  be  appropriated 
by  Congress  for  early  operations. 

For  a  channel  same  depth,  aud  200  feet  wide,  about  376,000  cubic 
yards  of  excavation,  at  60  cents  per  cubic  .vard,  would  cost  about 
$186,000. 

It  will  be  noticed  that  Mr.  Trill  discusses  tbe  project  of  opening  a 
channel  through  the  eastern  part  of  Apalacbicola  Buy,  (Saint  Geor^s 
Sound,]  from  the  upper  anchorage  to  the  East  Pass,  and  also  a  channel 
tJirough  New  Inlet.  As  neither  of  these  projects  promises  any  perma- 
nent improvement,  except  at  very  large  outlay,  both  original  and  cod- 
stautly  recurring,  and  the  project  of  keeping  opeu  tbe  New  Inlet  Chun- 
nel  at  its  mouth,  as  proposed  by  Mr.  Trill,  b.y  parallel  piers  extending 
out  to  a  depth  of  from  60  to  40  feet,  I  consider  not  feasible  within  allow- 
able limits,  1  cannot  recommend  any  appropriations  for  either  of  these 
projects. 

As  connected  witb  the  improvement  of  the  harbor  and  bay  of  Apa- 
lacbicola, I  also  forward  herewith  the  report  of  Mr.  Trill  on  the  survey 
of  the  Chattahoochee  Itiver. 

Mr.  Trill  has  grouped  the  obstructions  into  three  classes,  depending 
upon  the  extent  to  which  it  may  be  deemed  expedient  to  improve  tbe 
river  at  those  {toints.  Tbe  tli-st  class,  at  low  water,  actually  stops  navi- 
gation. Tbe  second  class  is  about  a  foot  better  in  depth  of  water,  but 
yet  need  improvement  very  much.    The  third  class  is  not  of  much  im- 
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portoDce,  bnt  oiiglit  to  be  improveil,  if  possible,  to  prevent  cUnnges  for 

the  worse  iu  future. 

His  eatimate  for  the  flrit  closa,  throngUout  the  whole  river,  from  Culumbua 

toDioDth  at  Aiialachicola $464,000 

For  the  secomi  class 327,000 

For  tbe  third  class 65,185 

He  recommends  the  first  estimate,  or  tlCl,OO0,  as  being  the  only  one 
which  will  comply  with  the  requirements  of  unobstructed  navigation  at 
all  stage-s  ol'  the  water,  and  warrant  the  efficacy  and  permanence  of  tbe 
improvements. 

In  nddition,  he  estintatea  for  completion  of  surve;  of  the   Chattahoochee 

Eiver S5,000 

Snrvey  of  Flint  River,  very  lunch  Deeded 8,000 

■Jnrrey  of  Apalachiciila  River,  on  accanntof  tfaediffloult  local  clrcuoistancos, 
especially  from  Rico's  Blu ft',  Florida,  down 10,000 

In  conclusion,  I  would  recommend  immediate  appropriations,  as  fol- 
lows: 150,000  for  the  improvement  of  the  harbor  and  bay  of  Apalaclii- 
cola  River;  $50,0(10  for  ibe  improvement  of  the  Chattahoochee  River 
below  Columbus;  |5,000  for  the  contin  nation  of  the  survey  of  the  Ohat- 
tahoocbee  liiver  below  Kufania,  to  its  junction  with  the  Flint ;  $8,000 
for  the  snrvey  of  the  Flint  Itiver;  §S,000  for  tbe  survey  of  the  Apa- 
lachicola  liiver. 

The  maps  illustrative  of  the  Chattalioochec  Kiver  snrvey  are  one  in- 
dex map,  one  sketch,  and  fourteen  detailed  maps — in  all,  sixteen. 
Those  illustrative  of  the  Apalachicola  Bay  survey  are  ttonr  in  namber. 
All  these  maps  are  forwnnled  to-day  by  mail  in  a  separate  roll. 
I  am,  very  respectfully,  your  obedient  servant,  • 

J.  H.  SIMPSON, 
Colonel  of  Engineers,  United  Statei  Army. 
Brigadier-General  A.  A.  Huuphrgys, 

Chief  of  Engineers  U.  S.  A.,  Wa«hiagton,  D.  C. 


REPORT  OF  C.VPTAIN  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS,  UNITED 
STATES  ARMY,  ON  THE  IMPROVEMENT  OF  THE  MOUTH  OF  APALACH- 
ICOLA KIVER. 

MoiiiLE,  ALiinAMA,  Octoifr  15,  1671. 
CoLONEi. :  On  the  19th  of  January,  1971,  I  received  the  fullonios  letter  of  ioBtrac- 
tlons  fhim  jou  relative  to  the  exaniltintion  and  survey  of  the  nioath  of  the  Apalachi- 
cola River: 

"  Unitf.d  Statks  Engineer  Okfice, 

" ilobite,  Aiabanta,  Januarg  19,  18T1. 

''Sih:  Raving  been  ootided  hy  Mr.  Jamca  Green,  of  New  York,  that,  on  the  16th 
instant,  he  espreesed  tbe  necessary  in stru men ta  for  the  snrvey  of  the  month  of  the 
Apalachicola  River,  yoa  will  take  mtasnrea  for  the  immediate  proseuution  of  that 
work. 

"The  purpose  of  tbe  survey  is  to  ascertain  the  exact  requirenienta  for  the  improve- 
meotof  the  navigation  at  that  point,  and  it  is  important  that  this  information,  if  at 
all  possible,  be  obtained  for  the  nim  of  Congress  at  its  presunt  sosaion. 

"I have  app<>inte<I  Mr.  C.  F.  Trill  your  assistant,  whom  yon  will  direct  to  proceed  at 
once  to  Apalnchicoln,  via  Drat  steamer  from  Now  Orleans,  v'lib  tlie  proper  instrnctiona 
te  inan)^t«te  the  aurvey,  pendiuj;  your  official  visit  to  Ship  Inland  and  the  arrival  of 
the  Inslmments. 

"On  your  retnm  from  Ship  Island,  iMirt  afTer  tlie  arrival  of  the  inatruinents,  you  will 
yonrself  repnir  tn  Apalachicola,  via  New  Orleans,  and  take  [tcraoDal  cluirK*  of  tbe 
survey.    Mr.  Trill's  pay  will  be  at  tbe  rate  of  (150  per  month. 
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"Tlie  snrvey  itcirninpliAlied,  yoii,  with  yoitr  iwsistiint,  will  retnni  to  this  office  for  tbe 
purpoae  of  phittitij;  your  work  and  reportioE  resultfi, 
"  I  am,  very  respsctdillv,  your  ulH<dicDt  sorvuut, 

"J.  H.  SIMPSON, 
"  Colonel  of  EngiNfem,  UhUM  Slatri  Army. 
'•  Captnin  A.  N.  D*mhbi,i, 

■'  Corps  0/  Engineers,  pregCHU" 

On  the  same  tiny  Mr,  Trill  received  iustiriictiona  to  proceed  Ui  Apnladiicola. 

Ah  soon  ns  tlie  inHtmmenta  were  rtHseived,  I  foUon-eil  Mr.  Trill  by  tbe  Rrat 
and,  on  the  SStli  of  January  tbe  Rurvoy  was  commeuced,  mid  continued  na  rspidljr  as 
the  very  anfitvorahle  vreutber  vrhich  prevailed  would  allow,  until  tbe  2:ld  of  April,  at 
which  time  I  received  nud  carried  out  tbe  instructiuiiB  contained  in  tbe  following  letter 

"  llsiTED  Status  G^rTiNEUR  Office, 

■'  Mobile,  Alabama,  April  30, 1971. 
"Captain:  I  am  anxious  to  tnke  advantage  of  my  leave  of  Blwence  at  the  earliest 
powihie  moment.    I  therefore  desire  you  to  turn  over  the  survey  with  which  you  are 
charged  to  your  ssaistAuC,  Mr.  Trill,  leaving  with  him  full  iastractions  to  iOBUre  tbe 

f  roper  completion  of  the  survey.  After  completing  Ihis  duty  yon  will  return  on  the 
oe,  and  report  in  person  at  tliia  ofBce. 

"  Yon  are  authorized  to  retain  the  Foe  as  long  as  may  be  necessary  to  enable  yon  to 
tnin  over  the  suivey  to  Mr,  Tiill  to  your satisfuctioa. 
"  I  am,  very  respectfully,  your  ohedieut  servant, 

"J.  H.  SIMPSON, 
"  Colonel  of  Enginara,  Uiiiled  Slates  Armg. 
"Captain  A,  N.  Damrpij-, 

"  Corps  of  Eaginten,  Apalachieola,  Florida." 
1  have  the  honor  of  submitting  tbe  fullowlngrepnrt  of  tbe  survey,  daring  the  period 
I  was  in  personal  charge,  aud  the  report  of  Mr.  C.  F.  Trill  of  subsequent  work,  accom- 
panied by  maps  and  esCiniates  illustrative.     It  was  presumed  that  the  ohjectof  tbe 
auTV^  was  to  determine — 

I.  The  importance  of  improving  the  Apalachieola  River,  at  its  month,  as  indicat«d 
by  the  present  anil  prospective  commerce  of  tbe  port  of  Apalachieola. 

II.  The  practicability  of  sach  improvements. 

III.  The  best  meaus  of  making  it. 

IV.  Its  cost. 

1.  The  importance  of  improving  tbe  Apalachieola  River  at  its  month,  as  indicated 
by  tbe  present  aud  prospective  commerce  to  be  benefited. 

Apalachieola  is  the  port  at  which  centers  all  tbe  commerce  to  he  benefited  hy  thp 
improvement  in  quesiion. 

Freient  cinninercr.^It  is  a  city  at  present  of  al>out  eighteen  hundred  inhabitanta, 
situated  at  the  mouth  of  the  Apalachieola  River,  where  it  empties  into  Saiut  Geoixe'a 
Sound,  and  on  the  west  bank  of  the  river.  Its  commerce  is  comparatively  small,  con- 
sisting of  the  receipt,  yearly,  by  river,  of  a  few  thousand  bales  of  cotton,  a  few  hidea, 
and  a  small  amount  of  lumber,  for  shipment,  and,  by  steamer  from  New  Orleans, 
Louisiana,  a  variety  of  merchandise,  for  the  supply  of  Apalachieola  and  the  various 
cities,  villages,  and  plantations  along  the  Apalachieola,  Flint,  and  Cbattahooehee 
Rivers.  Tbe  extent  and  value  of  this  traffic  1  do  not  know,  as  it  was  not  furnished, 
though  repeatedly  reqnested  of  parties  who  should  have  known  and  have  been  inter- 
ested in  giving  the  iDlbrmatiou ;  the  only  data  at  hand  is  the  following  tjibnlar  state- 
ment, furnished  by  the  deputy  collector  of  customs  from  tbe  records  of  the  cnst^im- 
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Pro*peclirt  commerce, — An  tbe  past  coiiinieTce  may  faave  some  lieariQ);  on  tbe  settle- 
ment  of  the  qiieatiuQ  of  the  pr«ii|>ective  commerce,  I  noiilil  atate  hrieUy  tliat  for  gev- 
eral  years  before  the  war  thu  tnule  and  popnlatloD  of  Apalachicola  steaflily  incruaneil 
till  1060,  at  irblvh  time  It  reached  Its  leaximnm,  and  then  had  a  jMipnlation  of  abont 
6,000.  Wirh  regard  to  il«  trade  at  that  time  I  i\nole  tlie  f  illoning  facts,  set  forth  in  a 
memorial  of  the  city  of  Apalachicola  to  tbe  Statu  legislature,  taken  from  the  Ftoridian 
JLnd  Jonroal : 

MBMOBIAL  OF  THE  CITY  OF  APALACHICOLA. 

TlLI-JklUFWiRK,  FtORlDA,  S,tTunt>AV  MoRNiNO,  Dtixiitber  I,  I860. 

House  op  EEPnE8ENTATivE«,  Ifoventber  27. 

Kead  and  ordered  to  be  printed. 
T»  tht  General  Aatenblg  of  the  State  of  Florida  : 

Sknators  and  RBPRK^eNTATiVKH ;  We,  the  undersigned,  citizens  of  Apalachicola, 
respectfully  petitioo  that  yon  will  amend  the  act  of  January  1(1,  1853,  entitled  "An  act 
to  improve  the  navigation  of  the  harbor  and  bay  of  Apalacbictita,"  by  authorizing  tbo 
city  of  Apalaobicola  toisaue  bonds  for  the  sum  of  (35,000,  and  that  you  appropriate  tbe 
■urn  of  |a,500  per  year,  for  the  space  of  t«n  years,  out  of  the  8late's  tax  of  Franklia 
County,  to  pay  said  bonds;  tbe  city  of  Apalachicola  to  pay  tlie  interest  on  said  booda. 

With  this  amount  of  money  we  can  cat  through  the  Bulk -bead,  wbicb  ol«trnct«  the 
inner  harbor,  and  thereby  aflbrcl  a  paAMKe  throiigli  tbe  whole  of  Saint  George's  Soand 
to  veeaels carrying  12  feetof  water.  We  can  also  clean  out  the  channel,  so  as  to  bring 
11  feet  and  IS  fuet  of  water  up  to  tlie  wharves  of  the  city,  while  at  present  we  hare 
but  Gi  feet  of  water  in  the  cbanuel  at  high  tide.  This  approprlatiou  would  be  folly 
ttkpable  of  having  this  great  work  accomplished.  We  can  purchase  the  necessary  ma- 
ehJncii,  onr  own  citizens  can  do  all  the  work,  aud,  with  tbe  powers  given  us  uuder  the 
act  of  lt£!i,  we  will  have  ample  means  to  keep  the  chauuel  open. 

This  work  would  iacrease  the  value  of  a  great  portion  of  the  city.  It  would  opeu  a 
I»rge  lumber  buHiuees,  it  woulil  greatly  increase  the  business  done  in  naval  stores,  and 
it  would  naturally  lower  the  charges  on  cottou  shipped  from  here  and  on  goods  re- 
ceived at  this  port.  Tbe  reveune  of  tbe  State  would  lie  greatly  increased  by  the . 
increased  amount  of  taxes  which  this  city  would  pay. 

The  commercial  importance  of  this  city  Justifies  us  in  demanding  this  as  a  right.  We 
are  the  great  depot  of  tbe  Slate.  We  do  more  business  than  each  and  every  other  por- 
tion of  the  State  put  together. 

This  year  webave  done  over  $14,000,000  worth  of  business.  Onr  foreign  export  trade, 
from  tbe  1st  of  September,  I»59,  to  the  1st  of  Angniit,  1660,  was  |:),209,&70,  buing  an  in- 
creaso  over  last  year,  on  foreign  exports,  of  $1,005,895,  and  we  haveeve^  hope  of  an 
increase  next  yearof  onr  foreign  trade.  Tbe  foreign  imports  received  at  this  port  from 
tb«  lit  of  .TauDaiy,  I8.')9,  to  lat  of  Angngt,  1^>,  were  aa  follows: 

Sftlt 119,101  36 

Snndries 4,68^  47 

Molasses 8,529  49 

Total 33,316  32 

Foreign  votlon  eJ-porta  nhipped  fi-om  \»l  of  Septe/ubtr,  1659,  to  Ia(  of  Augasl,  ISfiO. 

ii.=,i„„.i„..  ;  No.  bales     Value  of  col - 


To  Liverpool ,  .'".2,577     |3,832.524  ID 

To  Liverpool 391            !W,230  57 

To  Gibraltar a.OliS           116,300  00 

To  Hbvtw,  Franco 1,420  |          91,396  50 

To  St.  Petersburg,  Kutwia •i.&M  !        151,219  07 

Total  foreign  cotton  trade i        59.090  j    3,209, BiO  33 

Foreiga  shipments  destroyed  and  partially  destroyed  by  fire  at  the  anchoragQiInrlng 
th«  year,  2,171  bales  of  cnlton  for  Antwerp,  and  2,1151  bules  fur  Liverpool,  valno  alimil 
(258,610.    We  have  received  from  the  Ist  of  September,  l!«59,  to  Ist  August,  KtW, 
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133,0<9  btUe»  of  cotton,  worth  aboDt  |T,3I9,34& ;  of  tbis,  71,16S  bale*  were  ahipiwd  to 
doiUMtio  porta,  59,0y0  to  foreigu  porta.  Riwidue  ou  baud  fur  shipnioot.  Saw,  add  to 
this  tUe  (fTona  vulue  of  tobacco,  bidBs,  cedsr,  lumber,  &c,  8bi|iped  fyom  thin  port,  and 
the  groM  vftlua  of  nierchKudise  racbivud  from  ull  ports,  and  wbicb  ib  couiumed  and 
forwarded  at  ApalacliieoUi,  nod  comee  into  oor  barbor,  aod  it  will  be  fimod  to  ezce«d 
$14,000,000.  Jo  tbis  trade  there  bevo  been  cleared  at  tbe  cnstom-houw  at  tbis  port, 
from  tbe  1st  of  September,  1869,  to  Ist  of  Angnst,  1B60,  148  vesBelB;  of  tbU  nnmbcr, 
31  abip«  carried  freighiM  to  foreign  porta,  aod  117  to  dumeiitic  ports. 

TbiB  is  by  far  a  greater  amtiii  Dt  of  buBioeBS  tlisu  all  tlio  porta  of  this  State  added  to- 
gether can  abow,  except  ibia  city.  To  do  so  great  oo  amuiiDt  of  buaiiieaa  you  will  read- 
ily ^rceive  that  there  uioBt  necessarily  be  a  gnuit  aniuuot  of  capital  and  commerctil 
ability  at  tbia  city. 

SAMUEL  BENEZET, 

J/ayar  of  Cilfi  of  Apaladiiivla. 
W.  U.  MACLAY, 
G.  THIGHAM. 
J.  M.  HUNTEB. 
AN80S  HANCOCK, 


GEO.  BUCKHAN, 
Frenflml  of  AtlaHtie  aHd  AVir  Orltant  Stfaat  A'arfpafiON  Compamy. 
BICHAKD  (;.  FAKKEK. 
Pmidciit  of  Apaiarhifola  Chambrr  of  Vommmt. 
And  one  bandred  and  thirty-six  otbera. 

Office  of  Cou.kctor  of  Customs, 

Dufriol  of  JjutlofAimla  : 
I,  George  L.  Brockenbrongb,  deputy  collector  of  customs,  do  hereby  certify  that  the 
report  aud  stateineut  of  llie  forcigu  imports  and  fiireiRU  viports  iutheabove  memorial 
are  true  and  correct,  as  appenrH  fmni  the  records  of  ttiis  iifflcu:  and,  from  the  best  in- 
rormatiim,  1  believe  llie  value  of  the  linsiiicss  therein  stntwl  to  have  bocii  done  at  this 
port  from  the  1st  of  September,  IKW,  to  Ist  of  Atignst,  1860,  to  bo  convct. 
Given  under  my  hand  auil  Henl  of  office  this  Stii  dnv  of  Atignst,  I860. 

GEO.  L.  BROCKENBKOUGH, 

DgiHfy  Collerler  of  CMlmu. 

During  tbe  war  tbe  couioiercc  of  Apalaehicola  was  almost  entirely  destroyed,  bat 
tbe  yeur  after,  (1664,)  I  understand  that  the  amount  of  business  done  there  equaled,  if 
it  did  not  exceed,  that  of  1EI60.  Tbe  cotton  ruceiptjt  for  1864  J  have  heard  staled  ae 
129,000  bnles.  Since  that  time  tbe  commerce  of  the  plwM  has  steadily  and  rapidly  de- 
clined. Tbis  loss  of  trade  is  dne,  I  tbink,  to  two  causes;  partly  and  primarily,  per- 
haps, to  tbe  bar  at  the  month  of  the  river,  nrevei>tiii|;  vessels  from  coming  to  tbe 
wharveaof  the  city,  bntcompellingtiiemtoaucbor  nearly  three  miles  olf,  and  In  lighter 
their  cargoes;  bnt  principally  it  ii  dne  to  tbe  superior  advantages  offered  for  setting 
the  cotton  to  market  by  tbe  various  railroads  tapping  the  Cbattahoochee  and  Flint 
Btvers,  and  passing  throngb  tbe  section  of  country  depending  before  on  Apalacbiool* 
U)  tbe  Atlantic  ports,  especially  to  Savannah,  to  wliich  place  probably  tbe  greater  po- 
tion of  the  commerce  lost  by  Apalochicola  has  been  drawn. 

Whether  it  would  ever  return,  with  the  harbor  improved,  is  qneationahle,  though 
nndonbt«dly  tbe  port  of  Apalacbi cola  would  offer  advantages,  if  improved,  fur  ahippiBfl 
tbe  productaof  and  supplying  aii  extensive  ro)^on  along  the  Apalacbicola,  Flint,  and 
CJiattahoochee  Rivers,  and  the  various  railroads  meeting  them. 

The  length  of  the  navigable  iiortion  of  these  rivers,  according  to  tbe  statements  of 
rivtii^pilots,  is  as  follows: 

Mil» 
The  Apalachicola  River,  froui  its  mouth  to  its  head,  tbe  junction  of  tbe  Chatta- 
hoochee and  Flint  Rivera  r* 

The  Chattaboochee,  from  the  Juuction  with  tlie  Flint  to  Colnmbas,  head  of  nav- 
igation    aso 

Tbe  Flint,  from  same  point  to  Bainbridge,  bfad  of  navigation 5" 

Total 451) 

On  tbe  Chattahoochee  are  the  flunrisbing  cities  of  Columbus  and  Eufanla,  six  towns- 
seven  warebouseB,  and  ninety-one  other  landings. 

Ou  the  Apalachicola  River  are  the  city  of  A|-alnchicola,  the  towns  of  Bristul  and 
Chn^nlioochee,  two  warcbunscs,  and  thirteen  other  laudiugs. 
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On  the  Flint,  BaiDbridKe.  two  narehoiiiea,  and  ten  other  landings. 

Tbo  ruUioatla  referreil  to  are  oh  fullotrs  : 

Centering  at  Coliimbui,  are—' 

1.  The  Oeorgia  Central,  from  Mncon  to  Savannah,  with  a  bianoh  from  Maoon  to  At- 
lanta, connectinn  with  ColumbuB  via  Sonthwestem. 

S.  Mobile  and  Girard,  tfarongh  Uoiou  Springe,  where  it  crosaeB  the  Montgomery  and 
Eafanla,  to  Troy,  Alabama,  its  present  termiDus. 

X  Uoiitgomery  and  West  Point,  (UrEuich  to  Columbna.) 

4.  (Under  conBtrnction.)    Bainbridf^,  Cuthbert,  ami  Colomhna. 

5.  (Uuilei  conxtrnction  )    Novth  aod  Suiitli,  from  Columbaa  to  Rome. 
Cenl«TinK  at  Eiifanla,  are — 

1.  Eufaula  and  Montgomery. 

'i,  Bnnthweatem  Railroud,  of  Georgia. 

■t.  (Under  constrectiou.)    VickHbnrgh  and  Brunswick,  (bnilt  aa  far  as  Tioy.) 

At  Fort  Gainea — 

A  branch  of  the  Soiithweitern. 

At  ChattahoochFe — 

Joaksonville  and  Pensacola,  (running  from  Jai^ksouvJlle  tu  Chattahoochee.) 

At  Bainbrid};e — 

Atlantic  and  Gnlf,  (lo  Savannah.) 

Supposing,  however,'  the  cottou-tvaile  of  the  conntrv  bordering  on  the  rivers  and 
railroads  eiiainerat«d  tu  bo  parmaueQtly  toat  t^  Apatachicohi,  there  in  another,  already 
commcDwil,  which  cannot  he  taken  away,  and  which  might  becnme  very  exUmtdve. 
and  that  ia  the  liimboT-trade.  Xot  having  time  or  opportunity  to  make  a  jrersonal 
recoDnaissoncc  to  dctermiDo  tbo  iiift-ent  of  the  riwourcea  of  the  country  for  this  buaineas, 
I  have  beea  obligtxl  to  conform  myself  to  statementa  received  from  partiea  supposed  to 
be  acqnsinteil  with  the  matter. 

The  following  extracts  are  fjivcn  from  a  [laper  dranrn  np  by  P.  W.  White,  esq.,  and 
P.  Wise,  the  latter  engaged  in  tbo  luinlwr  husiuoas  at  Apalacliicola,  and  the  former 
extensively  acqnainted  with  the  country  : 

"From  tbo  Apolacbicola  and  Chuttnhoochee  Rivers,  as  far  up  an  the  Alabama  line, 
westwanl  to  I'vnsacola  and  sixty  luilm  south  of  tbo  Alabama  line,  U  au  unbroken 
forest  of  the  finest  quality  of  yellow-heart  pine,  loncb  of  it  of  thedesciiption  called  soft 
yellow  nine.  This  body  of  timber  is  about  one  hundred  and  thirty  miles  in  length, 
eatt  sna  wesl,  and  about  sixty  miles  in  breadth,  north  and  sunth.  There  are  some 
bodies  of  rich  hammock  and  planlingland  in  the  riuinity  of  Mariauno,  county-site  of 
Jacksou  County,  and  some  smaller  ones  ia  the  counties  south,  souCbwest,  aud  west  of 

''This  Itody  of  timber  Is  almost  untouchetl,  except  near  the  Choc tawbatcbee,  Escam- 
bia, and  Feusacota  Bays,  whence  the  Inmbermeo  of  those  places  have  drawn  their  sup- 
plies for  yeara. 

"The  Chippola  River,  rising  in  Snothem  Alabama,  about  twenty-eight  miles  west  of- 
tbe  Chattahoochee,  flows  in  a  MUiherly  or  southeasterly  direction,  about  one  mile  to 
the  east  of  the  town  of  Uarianna,  and  empties  into  the  Apalachicoln  River  nbont  forty- 
miles  above  Apalocbieola.  This  stream  runs  throngh  the  heart  of  the  timber  regions 
ot  Calhoan  and  Jackson  Counties,  all  of  which  can  find  a  safe  onllet  through  the 
Cbippola  and  Apalacbicola,  with  some  improvement  of  the  former. 

"In  addition  to  the  pine-forests  bordering  this  stream,  there  are  immense  bodies  of 
the  flnest  cypresH,  ext«nding  from  above  Mariunna  l>o  its  conflnence  with  the  Apalochi- 


"  From  the  Georgia  line,  east  fur  twelve  miles  and  south  as  far  as  the  waters  of  Saint 
Oeorge's  Sonnd,  is  a  country  abounding  with  a  great  deal  of  fine  yellow-pine  timber. 
This  body  of  timber,  some  of  it  of  superior  quality  and  oome  not  so  gooil,  extends  from 
the  Georgia  hue  to  within  twenty  miles  of  Apalacbicola,  as  lowdonn  on  the  river  an 
Bloody  Bluff,  seven  miles  below  Fort  Gadsden. 

"Below  that  iroiut  the  pine  is  not  accessible  from  the  river. 

"  From  the  Florida  tine  up  as  far  as  forty  miles  al>ove  Albany,  Georsio,  on  the  Flint, 
and  (hence  east  and  west  for  hnndreds  of  miles,  into  Sonth  Georgia  and  South  Alabama, 
aheUortbe  finest  timber  to  bo  found  anywhere  in  the  South,  extending  several  hun- 
dreds of  miles,  east;  of  the  Flint,  west  of  the  Cbattahoochee,  and  between  the  two  for 
Dearly  a  hundred  miles  north  of  the  junction  of  the  two." 

Mr.  Johnson,  a  ship-oarpenter  who  resides  lieie,  infornis  me  that  he  has  worked  the 
yellow  pine  from  Spring  Creek,  which  rises  between  the  Chattahoochee  lAd  Flint 


ogle 
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Rivera  iinil  empties  into  the  latter,  ami  that  it  is  of  the  beat  quality  of  that  kind  of  Um' 
bur  whicli  is  iiseil  in  sbjp-buililiu);. 

Spriii);  Creek  is  a  stream  uf  considerable  extent,  on  whicli  gnat  qoantiticH  of  this 
timber  abound,  and  wbicb  atTonlB  an  outlet  for  it  into  thn  Flint. 

The  name  iiiny  Iw  said  of  the  pine  on  both  aidefl  of  the  Flint  and  ClinttabnochM,  rx- 
tenJinj;  up  into  Sonthem  Georgia  and  Atabanio.  until  yon  approach  the  hilly  coilQtT]'. 
aay  forty  or  fiFtj  milea  south  of  Macon. 

Few  mills  have  been  eri!ct«il  in  all  this  voat  region,  and  those  which  have  are  for 
supply  ingr  a  IochI  demand,  which  consume  a  comparatively  small  amount  of  the  timber. 

There  are  already  three  snw-milU,  with  capacity  of  liiO,OOOfeet  per  day,  in  operation 
iu  ApalHcfaicola,  and  two  others,  I  have  been  informed,  are  projected. 

The  lumber  for  tbo  mills  is  cut  on  the  Apalachicola,  ChaCtJiboochee,  and  Flint  Rivm, 
and  the  various  streams  flowing  into  tbom,  rafted  down  to  Apalachieolo,  and  there 
sawod  and  shipped. 

To  sum  up.  there  hoa  been  a  lar)>e  cntton-tratle  at  Apalocbicola,  which  mif;ht  posaiblf 
be  restored  by  improving  the  harbor,  and  there  will  probably  be  a  large  lumber-trade 
built  up  by  the  same  ini prove uient,  a«  the  aiat«rial  and  water  tninsportation  are  at 
hand  and  the  trade  is  already  coninienced. 

Supposing  it,  therefore,  to  be  deHiruble  to  make  the  improvenoiit,  the  next  qnestioD 
wliicii  arises  is  its  practicability. 

Apalachicola  River  empties  iut«  Saint  George's  Sonnd,  which  is  a  lon^,  shallow  ex- 
panse of  water,  about  thirty-six  miles  from  east  to  west,  and  varying  m  width  from 
about  six  and  oue-fcurth  miles  from  north  to  wiuCb,  at  Apalachicola,  to  about  three  and 
one-fourth  miles,  at  the  wtwt  end  of  Dog  Island. 

Saint  Vincent's  Island  stands  betweeu  this  souud  and  tbeOuIf  of  Mexico  to  the  wen- 
ward,  leaving  a  narrow,  sboal  entrance  between  it  and  the  main-land,  call«d  Indian 
Pass,  and  another  one  Iwtneeu  it  and  Sand  Island,  called  West  Paw.  From  this  pass* 
snialt  island,  called  Sand  Island,  and  a  loug,  narrow  sand-spit,  partially  covered  with 
timber,  and  from  one  and  one-fourth  miles  wide  near  its  west  end  to  one  fourth  mile 
near  its  eastern  extremity,  called  Saint  Geoi^e's  Island,  extend  about  twenty-six  milei, 
closing  the  sound  from  the  Gulf  to  the  southwest  and  sooth,  with  but  two  openings, 
one  between  Sand  Island  and  Saint  George's,  narrow  and  shoal,  and  the  other  nearij 
Bonth  from  Apalachicola,  called  New  Inlet,  which  was  broken  throngh  by  a  gate  on  Sa 
of  September,  1837,  with  about  10  feet  of  water  at  that  time. 

At  the  east  end  of  Saint  George's  Island  is  another  outlet  to  the  Gnir,abont  three  and 
one-fonrthniilea  wide,  called  Bast  Pass,  separating  SaintGeorge'a  and  Dog  Islands,  whieb 
lBtt«rextendB  from  this  pass  along  the  south  of  the  sonnd,  about  six  miles  farther.  EaM 
and  West  Passes  are  the  ones  used  by  the  commerce  of  Apalocliiccla. 

The  West  Pass,  principally  used,  allows  vessels  drawing  11|  feet  of  water  to  sail  over 
the  onter  bar  at  mean  low  water  and  run  up  to  the  lowor  anchorage,  a  distance,  by  the 
channel  ooaraq,  of  about  seven  and  one-fourth  miles.  From  this  point  there  is  11  fMt 
of  water  (excepting  a  small  distance  of  10  feet)  to  the  upper  nnchornES,  a  distance  of 
-about  ten  miles  by  course.  From  this  point  to  the  city  the  wat«r  shoals  to  about 4 feel 
on  the  crest  of  the  bar,  about  mie  mile  from  the  city,  and  again  deepens  to  over  90  feet 
in  the  river  in  front  of  the  city. 

The  East  Pass,  sometimes  used,  has  a  depth  over  the  onter  bar  and  tip  tn  the  East 
Pass  anchorage,  a  distance  uf  about  live  miles,  by  course,  of  14  feet,  and  at  the  anchor- 
age there  is  !JU  feet  of  water  and  a  good  holding-ground. 

From  this  point  the  water  gradually  shoals  to  the  westward  toward  the  city,  and 
within  a  few  miles  the  bottom  1»KHimea  very  irregular,  or  Inmpy,  with  a  successiou  of 
shoals  and  deep  holes.  A  short  distance  farther  is  a  bar,  or  irregular  shoal,  makinc 
out  from  the  main-hmd  almost  to  Saint  George's  Island,  called  Porter's  Bar,  which 
throws  the  deep  wat«r  line  to  the  south,  and  makes  a  sharp  bend  in  the  course  of  the 
deepest  water.  Beyond  this  bar  and  about  nine  miles  from  the  East  Paw  anchDnj^. 
and  sbinit  four  and  three-quarters  from  the  upper  anchorage,  mecitioned  in  conneetion 
with  the  West  Pass,  is  on  irregular  bar  or  shoal  eiCcnding  all  the  wav,  iu  a  soathDriy 
direction,  from  thp  main-land  to  SHint  George's  Island,  completely  closing  the  sonail  io 
this  direction,  with  a  depth  of  water  ou  it,  at  the  point  where  it  is  uHuaily  crostcd  b^ 
vosshIh  running  on  the  sound,  of  about  5  feet^  which  can  he  carried  through  to  Eut 
Pans,  and  the  greater  portion  of  the  distance  ID  and  II  feet. 

It  will  be  seen  from  the  above  that  a  liar  at  the  month  of  the  river  (Apalacbiecls) 
blocks  Mio  way  to  the  city,  both  by  the  East  and  West  Passes,  and,  in  aiiditioo,  byway 
of  the  East  Pass  the  course  of  vessels  is  obBtnict«d  by  the  Bulk-bead,  Porter's  Bar,  wn 
the  Ltimp. 

The  cnncliision  is,  therefore,  evident  that  the  first  thing  to  be  done,  in  order  to  im- 
prove nialtiTs,  is  to  open  this  bar  at  the  month  of  the  river,  bo  that  vessels  which  nnv 
come  up  by  wB.T  of  the  West  Pass  to  the  upper  anchorage  can  continue  up  to  Ih* 
wharves  of  the  city.  This  bar  is  funned  by  the  com  hi  nod  action  of  the  currents  of  the 
river  anil  those  formed  In  the  HOund  by  the  wiuds  and  waves  meeting,  prodariiij!  rti" 
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wiUer,  oDil  tberebf  causing  tbe  depoait  of  BedimeDtiiry  matter,  cnrrteil  along  by  tfae 
water  wbea  in  niotioD,  bolb  tbe  mml  ul'tbe  river nnil  thosaod  from  the  Ueocli,  nbinded 
bj  tb«  other  currents  produced  by  lbs  niiKls  and  tides. 

The  river- cnrmnts  And  thoae  formed  by  t)ie  winds  ore  probably  tbe  most  important 
in  this  action,  as  the  tides  are  very  snia]!,  varyinf;  in  riiw  and  fall  from  .8  foot  (neap) 
and  1,8  feet  (apring)  (average,  1.3  feet,)  to  extreme  tides,  with  a  rise  and  fkll  of  otct  3 
fcet,  prodacijd  occasionallj  by  severe  gales  from  particular  directions. 

Eaiterly  and  westerly  winds,  by  pruducing  curreuts  throngb  the  sound  across  the 
rirer-carreots,  ))roI>»bly  pruduco  the  greatest  amount  of  damage  in  diminisliing  tlio 
depth  of  water  on  the  bar. 

An  examination  of  thelmrnnd  information  furnished  from  varion a  sources  coincided 
iu  sltowing  it  to  be  composed  of  a  crust  of  bard  sand  about  one  foot  in  thickness,  with 
a  Mibstratiiiii  of  soil  mud  of  considerable  depth. 

Thedepthof  watei'outbia  bar  basvariedsuniewhat  from  yeartoyear,  but  tbecbange 
has  been  comparatiTely  slight  of  late  years. 

There  is  no  donbt  that  it  can  be  opened  or  improved ;  in  fact,  it  has  alreiwl;  been 
once  done,  according  to  the  testimony  of  several  persaiis,  and  especially  of  Samuel 
Bcnezet,  esi|-.  for  several  years  a  resident  of  Apalacbicnia,  but  now  living  iit  North 
Carolina,  and  from  whom  the  following  facts  were  principally  obtained: 

Tbe  bar  naa  cut  through  by  a  dredge-boat  owned  by  Nathaniel  Griswolil,  of  New 
York,  in  1638,  a  lengtb'of  4,01)0  feut,  (width  ant  known,)  and  to  a  depth  of  10  feet, 
abont,  nnd  tlip  cut  was  used  by  veseeln.  The  design  was  to  make  the  width  120  feet. 
In  Fehnury,  189,  the  channel  was  atill  in  nse.  Tbe  total  coat  of  that  work  1  could 
not  aicertsin,  l>ut  think  it  was  about  (30,000.  A  lack  of  funds  led  to  making  a  sharp 
tarn  in  tba  line  of  excavation  originally  poijected,  in  order  to  teach  deep  water  as 
qaickl;  as  poBsible,  ao<l  this  bond,  tbe  selection  of  an  improper  place  for  the  deposit  of 
tbe  materials  excavated,  (from  which  it  was  waabed  back  into  the  cut,)  and  the  lodg- 
ing of  tbe  bull  of  a  brig,  which  was  burned  in  the  cbaanel,  on  the  bonk,  are  assigns) 
M  reasoDB  for  the  cut  filling  ap. 

The  channel  rentaineil  ouen,  however,  through  tbe  seasons  of  iy39--'40  and  1840-'41. 
Iu  tbe  spring  of  lti41  complaints  begau  to  be  made  of  the  filling  up  of  tbo  cbanael.  It 
was  completely  closed  up  by  a  severe  gale  in  September,  1841,  leaving  a  depth  of  only 
about  five  feet.  Crooked  Channel— a  cbanu el  to  the  eastward  of  the  ooe  in  question— 
was  tbeu  nsed  for  several  years,  the  straight  channel  in  the  meanwhile  filling  up  to 
■boat  4  feet,  and  then  deepening  to  about  6  feet,  till  abont  18&0--'52,  it  was  again  ased, 
and  btts  been  used  ever  since,  its  depth  varying  from  5}  feet  to  7  feet,  supposed  at  high 
water,  which  la  aboat  what  it  is  now.  If  this  bar  was  once  opened,  the  little  change 
indicated  on  it  at  present  from  ysar  to  year  would  seem  to  indicate  It  could  i>e  kept 
open  at  a  slight  coat  per  year. 

la  nvard  to  the  best  means  of  improving  the  river  at  its  mouth,  I  should  recommend 
the  dredging  of  a  channel  tbrongh  the  bar,  from  tbe  11-foot  cnrve  on  tbe  inside  to  the 
nnte  curve  on  the  outside,  by  the  shortest  line  ihim  deep  water  to  deep  water,  which 
is  also  the  line  of  deepest  water,  or  the  natural  channel,  100  feet  wide  and  ]  1  feet  deep, 
the  width  to  bo  afterward  increased,  if  found  proper  from  the  success  of  the  first  cut- 
ting, to  900  fe^-t. 

Thecost  of  the  improvement  would  be  about  as  follows; 

A  channel,  to  allow  vessels  drawing  II  feet  of  water  to  pass  up  to  tbe  city,  100  feet 
wide,  wonid  require  tbe  escavation  of  about  300,000  cubic  yattls  of  sand  and  mud, 
which,  at  fifty  cents  per  cubic  yard,  would  coat  about  $100,000. 

For  a  channel,  same  depth  and  SOO  feet  wide,  about  370.000  cubic  yards  of  excava- 
tion, at  filty  cents  per  cubic  yard,  would  cost  about  (165,000. 

Tlie  next  improvement  snggeste<l  would  be  to  open  a  channel  tjirongh  to  East  Pass, 
Ibus  opening  the  navigation  of  the  sound  its  entire  length,  and  saving  the  long  detour 
which  vessels  from  the  eastward  would  have  to  make  going  around  to  West  Pass. 

A  preliminary  examination  in  relation  to  this  improvement,  and  also  of  Now  Inlet, 
was  madi!,  but  tbe  aiirvoy  was  completed  after  my  return,  aud  the  result  is  embodied 
iu  the  report  of  Mr.  C.  F.  Trill,  submitted  herewith. 

.  Accompanying  are  Irscings  of  complete  maps,  showing  in  detail  the  vaiinns  points 
examiiintl  and  surveyed  for  improvement,  and  a  general  map  showing  tbe  bearing  of 
tbe  various  points  to  eoch  other. 

I  am,  very  rcHpectfully,  your  obedient  servant, 

A.  H.  DAMEELL, 
Captain  of  Engineem,  United  States  Army. 

Colonel  J.  H.  Simpson, 

Corpi  of  Evgiaari,  United  Stalet  Jnag,  Mobile,  Alabama, 
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MoBlLK,  Alabama,  SepleoAer  1,  1871. 

I  have  tlie  honor  to  sabniit  the  followin);  report  on  tile  part  of  tbe  snrvo;  anil  extni- 
ination  of  the  month  of  tlie  Aplucliicolu  River  which  nas  made  by  ine  iu  chnr)^,  com- 
prising the  projected  chaonel-roiite  though  tbe  eiiBt«rn  part  Apalachicola  Say,  ftom 
tbu  n|iper  anuhuroge  to  the  Euat  Pass,  soil  the  examination  of  New  Inlet  Pasa. 

As  no  Uuitocl  Stittes  Coast  Survey  map  of  the  eastern  portion  of  Apalachicola  Baj 
was  at  the  time  in  exiati^uue,  the  sulcctiun  of  the  heat  places  for  crossing  the  difTureiit 
nboals  required  a  very  extensive  and  cBTefnl  recoanaiassnce  of  theivbolo  east  bay. 
which  consmiied  considerable  time.  The  cnrrent  observations  originally  intendw, 
aud  very  important,  conid  not  be  made  on  acconnt  of  the  want  of  reliable  meters  as 
well  BA  of  time,  and  on  acconnt  of  the  couttnnal  rongh  weather  in  the  advanced  seasoii. 
Tliefuctthat  the  distances  between  the  sonudingBinscctionsIA.IB,  andll],<thelatl«t 
being  the  most  iiT(>(^lBi' formation  of  all,)  are  very  large,  the  iocompletecondiljon  of  tlw 
work  at  New  Inlet,  and  the  want  of  c<>mplet«  cnrrent  and  discharge  nbservatlons  in 
river  and  hay,  whicli  urenn  absolntely  indiaponsable  base  for  the  constrnction  of  all 
dikes  aud  side  works,  as  also  for  determining  the  proportions  of  the  channels  them- 
selves, show  that  the  work  cannot  be  considered  completMl. 

I  therefore  snifij^at  the  fullowinf;  an  iiovesBary : 

Ist.  A  completion  of  the  survey  in  sections  1  A,  I B,  and  eapecially  1 1 1,  at  New  Inlet. 
aiid  in  thegnlf  next  to  New  Inlet;  an  einmination  in  regard  to  a  prolmigation  oflht 
straight  channel,  with  a  depth  of  13  feet  to  the  13-foot  hole:  an  examination  of  HiR- 
gins  Shnal  and  Went  Pass  Bar,  anil  especially  river  and  liile  cnrrent,  and  dischatgr 
observations:  Ist.  In  ApalochlcotaKiveisaliovePinhooks Point;  ad.  In  Florida Riv^r, 
(outlet  of  Lake  Weinico ;)  3(1.  In  Little  Suint  Mark's  River,  (second  month  of  Ap>- 
lacbicola  River;)  4th.  In  the  Crooke<1  Channel ;  5th.  On  the  bar  and  intheeaateni 
sections;  6rh.  At  New  Inlet;  7th,  Ou  Went  Pass  Bar ;  6th.  tjomet^aervationsshoniD; 
the  direction  and  the  dividing  of  the  current  to  east  and  went  in  the  middle  psrtof 
the  bay.  Finally,  I  should  recommend  exjierimental  borlnjjis  in  different  parts  of  the 
bay,  and  eap;M;ia1ly  at  New  Inlet.  The  current  aud  tide  otiservations,  to  obtain  true 
redncliona,  wonid  have  to  be  continued  fur  twelve  niontlia.  As,  if  an  upDropriatioo  for 
the  dredgtug  shonld  bo  made,  an  engineer  and  assistant,  with  sloop  and  pai-ty,  would 
have  to  be  stationed  in  Apalacblcula,  Ibey  could  make  all  the  obHervatioos  Id  the  bay; 
and  for  thnae  in  the  river-bran ohea  above  an  extra  sum  of  about  f2,5(U  wonlil  be  suffi- 
cient, to  which  will  have  to  bo  added  the  purcbiiseof  the  necessary  meters.  &c.,andtif 
six  or  seven  self-recording  gauges,  the  price  of  which  I  do  not  know. 

The  following  shows  the  result  of  tbe  work  done  iu  this  season  : 


As  a  general  description  of  the  bay  Las  already  been  given  by  Captain  Damrell,  I 
sball  say  litllo  about  this  subject.  The  three  slioala  between  the  upper  aueliarageand 
the  Eitst  Pass  are  the  Norman  Bar,  the  Bulk-head,  aud  the  Lumps.  The  Nurman  Bar 
and  tbe  Itulk-bead  have,  in  my  opiuion,  been  formed  by  the  meeting  of  tbe  two  tidt- 
cnrrents  from  East  and  West  Passes. 

If  tbis  opinion  is  correct,  which  can  only  bo  ascertoincil  by  current  observations,  thf 
cuts  in  these  places  will  have  a  teudeocy  to  Qll  up  again  rapidly. 

The  Norman  Bar  is  not  a  very  great  olistacle,  having  at  present,  nt  its  best  place,  T.5 
feet  on  its  crest  at  mean  low  tide.  The  proposed  cut  follows  tbe  line  of  the  nataral 
cnrrent.  Maximnm  length  of  cut  5,!>T5feet;  luaxinium  depth  2.5  feet;  excavstioa. 
61,000  cubic  yards. 

The  Bulk-head  ahows  three  different  placea  which  might  bo  eelecte<l  for  crossinf!. 

The  first,  on  the  south  aide,  which  1  deem  preferable  to  alt  otbara,  lies  iu  the  straiglit 
line  from  stake  I  to  the  turn-stake  No.  7,  (Sheet  No.  3,}  In  the  same  line  with  the  best 
crossing  of  Norman  Bar,  also  almost  parallel  to  the  direction  of  the  uatnral  cnrrrBl- 
Maximum  length  of  cut,  6,000  feet;  maximum  depth,  6.35  feet;  excavatioo,  IT5/W 
cnbic  yards. 

The  northern  passage  over  Bulk-head  shows  two  distinct  bara,  divided  by  adoeph(lt^ 
with  16  feet  wat«r  between. 

Tbe  western  portion  (section  II  A)  is  unimportant,  being  short,  and,  on  the  «linal«*I 
ploce, covered  by  rtfeet  wat«rat  mean  low  tide.  The  eastern  portion  (section  II B)  w- 
aenibjes  in  its  proRle  very  mnch  section  11.  For  section  II  A  the  maximum  leni^th  ol 
cutting  is  3.35U  feet ;  maximnm  depth  of  cnt.2  feet;  e:icavHtion,  34,000  cnbic  yun<- 
I»  seotioD  II  B.  fi,800  feet,  t(.25  feet,  and  173,000  cubic  yards.    Total,  196,000cnbic  yni^"- 

Tbe  obJi>cti<ins  Against  this  line  are:  Ist'.  More  esccavatioo  than  iuaeclinull.  ^■ 
The  necessity  of  three  turns,  ono  of  which,  at  stake  5  B,  is  very  shani.  3d.  Thr  na- 
tural current  crosses  it  at  nearly  rigbt  angles;  therefore,  if  ent,  eddies  are  liable  I<i 
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form,  and  the  cnt  would  havo  a  teadency  to  Gil  up  rapidly.  4l.h.  The  paesnge  from 
stake  6  11  to  stake  B  B  is  uot  perfectly  clenr  ;  Buvcral  lumps  with  only  9.S  ftet  wutcr 
have  tu  becroBsed,  though  CDiigiiitiTig  of  Riicn  aiiftmud  tliat  sf  camera  could,  at  low  tide^ 
actually  paaa  tliToiigh  the  same  and  clear  the  way  tlieniBelves. 

The  third  imsa  over  Bulk.head  Ilea  in  thu  uiiddle,  hctwccu  the  two  mentioned,  from 
the  point  uf  the  10-fc>ot  curve,  in  section  II  A,  to  the  deep  hole  east  of  Bulk- head.  It  is 
clear  of  the  S-foot  curve,  liut  the  10-fo«l  curves  on  both  sides  are  uincli  farther  apart 
and  the  shoal  spreads  over  a  [nn^er  dislnnte.  A  lino  «f  snnudiugs  rnn  over  it  con- 
vinced me  that  its  profile  is,  and  itn  excavation  would  be,  no  leM  than  the  one  of  either 
of  the  above  sections.  Besidee,  shni-p  turns  would  have  to  be  made  at  its  deflection 
from  section  II  A,  and  nmnnd  the  very  lianl  nyster-bnr,  with  only  5.5  feet  water  in  its 
eastern  part.  Also,  the  passage  fmm  there  lo  stakeNo.  7  is  not  slralglit  and  not  tier- 
fectly  clear.  I  think  this  line  inferior  to  both  the  above ;  yut  a  closer  examination  of 
the  same  niiftht  be  made. 

The  third  shoal,  commonly  called  the  Lnmpe,  is  not  as  remarkable  for  its  slioalnesa 
as  for  its  extent,  it  having  nearly  twice  the  length  of  section  I  or  II.  There  are  two 
rhannels  here.  The  one  nearly  (ollons  the  linn  i>f  section  III ;  the  second,  the  deeper, 
naminer,  aud  more  irregnlar  one,  lies  to  the  eontliward  nf  tlio  tirst,  l}<itb  having  a  very 
shoal  flat  between.  CouijietDnt  pilots,  living  in  Apnlachicola  fi>r  twenty  years,  assured 
me  that  this  latter  channel  was  gradually  tilling  up,  and  a  few  jettcea,  erected  Ihera  in 
proper  position,  wonld  soon  canso  the  tilling  of  it  to  the  level  of  the  Uat,  and  thu  pre- 
Horvini:  of  the  prnpoeetl  cnt,  which  runs  straight  from  the  deep  water,  north  of  the 
oyster-bar  at  stalie  9.  to  stake  II.  Maximum  length  of  cnt,  0.400  feet ;  maxininin  depth, 
4  feet;  eieavatiun,  140,000 enbic  yards. 

As  only  few  plncea  lietwe^tn  these  three  shoals  have  more  than  10  feet  deptli  at  mean 
low  water,  and  therefore  droilging  to  n  greater  depth  than  that  wonld  increase  the 
smonnt  in  some  sections  almost  to  doiilde  tvhat  it  is  for  10  feet,  the  excavationH  have 
been  calentat«d  fur  this  depth  only.  Thuswa  have,  selecting  section  11  as  the  most 
proper  croosiug  of  Bulkhead,  tho  excavation  for  the  enst«rn  ronto : 

Cubio  yard& 

SeclionI 51,000 

Section  II 175,000 

Suction  III 140,  tM) 

Total 366,000 

which  is,  at  the  rote  of  50  cents  per  cubic  yard,  eqnal,  in  cost,  to  (183,000. 

Aa  to  the  nature  of  the  bottoDi,  and  the  facilities  for  dredi(iag  in  Apalachicola  Bay,  1 
have  to  remark  that  on  the  bine-clay  bank,  which  forms  the  proper  bed  of  Apalachi- 
cola Bay,  rests  a  soft  rand,  evidently  the  deposit  of  the  river,  which  is  fonnd  in  all 
places  of  9  or  10  feet  water,  but  all  the  bars  ara  covered  with  a  rely  hard  crust,  vary- 
ing fmui  I  to  2  feet  in  thickness,  which  is  a  conglomerate  of  the  said  nind  with  verv 
fine  sand,  and,  on  the  eastern  iNirs,  mixed  with  small  shells.  As  the  mud,  through 
which  the  cuts  wonld  have  to  go,  is  so  exceedingly  soft,  I  allowed  nowhere  less  than 
:!.l  slope,  and  do  not  think  that  even  this  will  be  snfflcient  everywhere.  The  deposits 
of  excavation  for  the  bar  at  the  month  of  the  river  would  have  to  ho  made  behind  the 
dike  in  Crooknl  Channel ;  fur  sections  I  and  II,  in  the  south  end  of  tho  deep  holes 
weatwurd  of  the  shuals ;  for  section  III,  in  the  crooked  channel  south  of  the  flat. 


Thia  pass,  foTnied  by  a  gulo 
it  beiuB  3t  feet  at  mean  low  wi 
in  Weat  liny,  known  aa  the  1^ 
there  i«  a  channel  of  4  feet  at  n 
and  irregular  that  it  is  uot  tit  to  be  fnlluwed  by  a  deep  out;  therefore,  the  shoalest 
places  in  the  stniight  cut,  propoMHl  on  Sheet  No.  4,  would  be  covered  with  oulv  1.5  feet 
at  mean  low  water,  making  thus  the  maiimiini  cnt  fur  a  depth  of  i:)  teet  Il-.'i  feet. 
This  depth  of  13  f««t  1  have  asaumcd,  bucunne  the  13-foot  hole,  a  splendid  anchorage, 
about  two  to  two  anil  a  half  milve  long  and  three-quarters  to  nue  mile  wide,  has  this 
depth.  The  distance  of  cutting  through  the  inside  shoal  at  New  Inlet  is  G,000  fuet : 
excavaUou,  SI •1,750  cubic  yards. 

From  tile  deep  water  iu  the  gulf  New  Inlet  is  divided  liy  a  little  ridge  mnning  all 
aloug  the  outside  bench  of  Saint  George's  Island  at  a  distance  of  about  one-qnarter 
of  a  mile  from  iho  shore.  The  deepest  cnt  through  this  ridge  is  10  feet ;  the  distance, 
2,200  fu<t;  excavation,  6o,300  cubic  vurds.  In  this  section  Itlilnk  a  slope  of  4.1  neces- 
«»ry.    TiiWl  exeavatitin  at  New  Inlet  for  13  feet,  278,950  cubic  yards,  tUO,000. 

or  the  breakwaters  necessary  foe  keeping  the  chauuel  there  o|>en,  I  shall  apeak  Iwre- 
after. 
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1  Blioutd  not  reconimeoil  the  dredcing  of  thn  eaatero  chanuel  route  at  all.  A  iliffer- 
«DCD  in  distance  uf  t«n  or  tveuty  milea,  more  or  less,  is  not  very  iutpoTtaiDt  with  a  sbip 
making  a  trip  of  several  bniidred  miles. 

Tbo  oiilr  nse  for  tlie  eastern  route  I  can  sue  would  be  as  a  part  of  the  Mississippi  and 
Atlantic  Canal,  nliicli  has  been  talked  of.  Wliat  I  recomuieiid,  and  what  Apalacbi- 
eola  DeedH,  is  one  channel  from  the  mouth  of  the  river  to  tbo  Gulf;  u  pruiongution  »f 
the  river-chaunel  from  the  Tow-head  to  the  outside  beach  of  Saint  George's  Ttilauil,  nilh 
the  greatest  (MHieible  depth.  IC  is  evident  that  the  shortest  line  is  the  best  aud  vill 
cost  the  least.  Take  the  $163,000  which  the  eastern  route  would  cost,  aud  apply  Ibem 
to  the  obtaiuiiig  of  a  greater  depth  in  the  one  channei,  aud  to  the  proper  pioteclion  of 
the  same  for  the  future,  and  yon  wilt  do  more  good  to  the  town  nod  its  trade  than  by 
cutting  two  or  three  channels  of  lU  feet  deptii,  the  most  of  which  will  he  filled  ap 
aealii  in  four  or  five  years.  The  best  way  this  one  channel  cuu  possibly  be  laid  in 
through  New  Inlet. 

That  tiiUronteis  the  shortest  is  seen  by  a  glance  at  thcniap.  That  it  is  and  will  be, 
for  the  future,  the  best,  will  be  shown  by  the  following:  The  channel  to  the  city  isabovr 
projected  with  II  feet  depth.  Already,  now,  the  ship-channel  in  West  Bay  is  iusufRcient 
for  U  feet  draught.  The  crest  of  Higgins  Flat,  showing  on  the  United  States  Coul- 
Survey  maps  of  1861  11  feot  water,  haa  now  scarcely  10,5  feet;  West  Pass  Bar,  haviug 
had  at  the  time  meutiuned  13  feet  at  mean  low  water,  has  now,  according  to  the  unaui- 
mous  slatemeuts  of  the  most  competent  pilots  and  captjiins,  only  11  Ji  feet. 

Already  an  improvement  of  Higgius  Flat  is  necessary,  aud  in  a  few  yen 
West  P^ss  Bar  will  becoiue  ei|ual1y  necessary.  There  will  l>u  two  places  to  be 
to  colitiiinally ;  at  New  Inlet  only  one. 

But  should  tlie  city  of  Apalachicnla — which  is  not  unlikely — again  become  a  thriv- 
ing emporium,  as  she  has  been,  and  a  deepening  of  the  channel  beeome  desirikblr.  the 
advantage  of  the  New  lulet  line  would  be  still  mor^  uiauifust.  An  increase  of  tiic 
channel-depth  of  a  single  foot  would,  by  the  way  of  West  Pass,  regniroa  eontinnsl  cut 
of  six  miles  besides  the  cut  through  West  Pass  Bar.  In  the  I3-fout  hole,  and  at  Nev 
Inlet,  the  depth  of  III  feet — that  is,  3  additional  feet — would  already  bo  there,  and  for 
each  additional  foot  the  advantage  of  New  Inlet  will  increase  tenfold.  An  increase  of 
the  depth  to  IJ  feet  would,  assuming  tlie  11-feot  channel  to  the  upper  anchorage  to  he 
completed,  require  an  additional  excavation  of— New  Inlet,  tilO.OUU  cubic  yards;  West 
Pass,  930,000  cubic  yards.  And  wo  will  be  struck  much  more  by  tbe  ailvantagesof  th« 
New  Inlet  line,  if  we  consider  the  necessity  of  protective  works  fur  tbe  channel  and 
the  prospects  fur  il»  liuing  kept  open  in  fnture.  No  <]redging  ever  has  been  done  nor 
ill  bo  done  ut  u  place  where  any  cross-currents  exist  that  wonld  lost  fore\-er; 


esiiecially  so,  a  cnt  throngh  river-bore  formed  by 
■  al>8olnto  nec"    ""    '  —  "'"-  -----' ■  -  '>    ' 


The  al>so1ute  necessity  uf  refilling  is  shown  by  the  law  itnulf  by  whiuh  the  first  forma- 
tion of  these  bars  took  place.  It  is  evident  that  such  a  bar  con,  by  artificial  prolonjfs- 
tion  of  tbe  river-lunks,  be  removed  out  to  any  desired  distance  in  the  sea,  but  it  will 
nlways  be  at  tba  end  of  the  works.  How  fnst  this  new  bar,  after  each  proloncatien, 
will  furm,  and  in  what  diettwie«  from  the  end  of  the  parallels  its  crest  in  tbo  iniil-chan- 
iiel  will  be,  will  chiefly  depend  npon  the  velocity  of  tbe  confined  stream  in  its  last  sec- 
tion, the  proportion  it)  which  the  profiles  increase,  and  the  omountof  sediment  pushed 
along  by  the  river,  about  which  itenis  I  have,  in  uur  case,  no  data  whatever. 

It  is  evident  that  by  carrying  onr  side-works  into  a  lesser  or  greoter  deplb,  by  itt- 
tiug  them  terminate  cither  abruptly  or  gradually,  and  by  givingdilferent  shapes  to  the 
mouthofonrartificiol  river,  aud  ut  Inst  by  placing  the  termination  ofthe  work  either  pai- 
Allcl  or  under  a  certain  angli<  to  the  general  direction  of  the  tide-current  at  that  pU<^(, 
-we  can  (ditain  either  a  very  steep,  abrupt,  and  shoal  bar,  or  a  more  spread  and  level,  one. 
Outside  of  New  Inlet  side-works  or  breaknateis  would  have  to  be  carried  to  a  cooild- 
erable  depth— 30  or  40  feet — to  secure  a  suQIcteut  depth  for  many  years  to  couie.  Hon' 
this  termination  ought  to  l>e  arranged  I  cannot  determine  now,  as  I  am  entirely  with- 
out any  data  as  to  discharge,  velocities,  and  directions  of  currents,  dec.  As  New  lulet  is 
formed  in  qidoksand,  the  erection  of  outside  parallel  piers  will  be  a  necessity  for  keep- 
ing a  channel  open  in  any  case. 

The  dimensions  and  cent  of  the  same  can  only  l>e  dcriveil  from  the  depth  at  wbirk 
either  tbe  blue  cla]'  or  a  sand-bed  bard  aud  solid  enough  for  foundation  is  atrocb, 
which  can  only  be  ascertained  by  borings. 

I. — Propottd  impTovemtttt  of  Apaladticola  Bag. 

Straight  channel,  200  by  11 5ie6,0M 

Easteru  channel lt!3,(M' 

36S,0W 
Additioriiil  work  necessary : 
JShntting  olt'  Crooked  Channel,  dams  in  river,  (regulation  of  proQlo,}  opiKiaite 
jind  imuicdiati-1y  above  the  town 30,  OW 
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Sbutticg  off  Sftiut  Mark's  Biver  aoil  Btniotiirea  protliicin^  the  li]liD([of  sumo.       $6,000 

404,000 
Adititlou  of  10  pet  cent,  for  engloeei's,  sluopa,  ami  parties  and  uiifuresecD  ex- 
penses        40,400 

Total 414,400 

Or.  in  roDnd  ttiim,  (450,000. 
Without  the  Eaateni  Cbnuuel,  roand  sum,  #275,000. 

II. —  Improvement  proponed  bji  me  by  «>ag  ofXew  Inlet, 

Cutof  lOflby  11  throngli  the  bar jlOO.OOO 

Cut  of  100  bv  11  through  New  lulet 70,000 

All  8ido-irock8 J 200,000 

Breakwater  at  New  Inlet,  aaauuied  worth 60,  OOU 

430,000 
Addition  of  10  per  ceat 43,000 

Total 473,000 

Or,  in  itiuud  •iini,  $475,000. 

By  tliU  ayBtem,  not  only  11  feet,  but  aii.y  depth  desired  over  that,  do  wii  to  the  strata  of 
the  lilne  clay,  could  be  obliiiiied  and  maiiitniued  in  the  chaiiuul  without  fartlmr  iiredg- 
ing,  by  merely  regulating;  the  profilo  of  the  conflned  titreani  accardiiigly.  The  side- 
works  would  by  no  ineaus  be  all  solid  and  uuiutemipted,  but  woula  hare  to  he  ar- 
raogt^d  like  the  parallels  and  traverses  used  to  prod  nee  tills  in  river  iinproveinents,  and 
«uuh  na  to  aiiniit  floml-tide  from  the  sides.  Alxo,  their  tops  would  have  to  be  kept  in 
i<ach  depth  below  the  water-surfnce  as  to  allow  small  crnft  of  3  or  4  feet  draught  to 
sail  over  them  at  any  time.  After  a  series  of  years,  a  pifilongatioii  of  the  breakwater, 
or  the  election  of  some  special  structure  of  small  cost,  will  be  sulbcieutto  muintatu  the 
reqnired  depth  in  the  mouth  of  the  artificial  livcr  fur  generations. 

Tho  following  plnta  are  furnished : 

I.  Index  in np.    Scale,  xulnrn- 

i.  Speciol  niapa,  ou  a  sealo  of  nlim-    The  month  of  the  river.     East  Bay.    New  Inlet. 

3.  N«w  Inlet.    Scale,  vio' 

4.  Plane  vf  all  the  sections,  )i„,  with  working  pro Rlen.    The  bar  in  tlie  mouth  of  the 

Section  [. 
Sectiou  II. 
Section  II  A. 
SmUod  II  B. 
Section  III. 

Very  respectfully. 

C.  F.  TBILL, 
CMl  Unginecf. 
Ueneral  J.  H.  filMFMOX, 

Colonel  0/ Engiii<vr»,  Untlrd  Slates  Armg,  Mobile,  Alabama. 


03. 

IMPHOVEMENT  OF  THE  CHATTAHOOCHEE  BIVEIi. 

Mobile,  Alabama,  March  25, 1872. 
Oenebal:  I  have  tbe  honor  to  submit  the  following  report  on  the 
survey  antl  examination  of  the  Chattahoochee  Kiver,  and  the  nieaiia  of 
thoroughly  and  permanently  improving  the  same  i'or  the  purposes  of 
navi^tion.  Having,  ou  the  14tb  of  September,  1871,  received  orders 
to  take  charge  of  the  survey,  I  left  Mobile  the  15th,  accompanied  hy 
Mr.  W.  E.  Warren,  assistant  to  me,  and  reached  Columbus,  Georgia, 
September  16.  At  this  place  at  first  great  difficulties  were  encountered 
ill  having  the  necessary  preparations  for  the  trip  made. 
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The  leisure  time  I  had  during  this  period  I  spent  ia  two  steamboat 
trips  up  and  doivn  the  river,  to  ivhich  I  was  gallantly  iiivite<l  b.r  A.  Fry, 
esq.,  captain  of  the  Barnett  line.  Thus  I  gathered  a  great  deal  of  in- 
fortiiatiou  aud  kuowledge  about  the  nature  of  the  river,  which  proved 
to  be  very  time-saving  afterward. 

The  transit-line  wa»  linally  started  October  10,  aud  the  work  closed 
at  Eufanln  wbarf,  December  10,  for  the  season. 

The  South,  freed  from  the  influence  of  slavery,  and  gradually  recov- 
ering from  the  eH'ects  of  the  civil  war,  is  rising  up  to  a  future  which 
necessarily  must  fur  exceed  its  highest  prosperity  in  former  days ;  and 
the  South  decidedly  has  advantages  of  climate,  soil,  and  natural  wealth, 
almost  yet  intact,  which  few  of  the  Northern  and  Western  States  shares 

The  cotton  production,  this  main  branch  of  southern  industry,  is 
again  increasing  year  by  year,  and  though  it  has  not  quite  reached  its 
former  culmination,  yet  it  will  soon  do  so.  And  since  1865,  a  thing  nut 
known  here  before,  manufacturing  has  sprung  up  everywhere  through- 
out the  Southern  Statea,  in  a  mauuer  which  is  most  promising,  and  has, 
assisted  by  northern  capital,  in  a  comparatively  short  time,  already  as- 
anmed  nstooiahiug  dimensions.  But  there  is  one  great  pressure  lying  on 
the  free  development  of  the  South.  While  the  Korth  has,  since  18G0, 
never  stopped  its  activity*  and  progress;  has  received  improvement 
after  improvement;  while  harbors  and  rivers  were  improved,  ship- 
canals  dug,  &c,  nothing  has  been  doue  for  the  South ;  its  harbors  bave 
filled  up ;  its  rivers  bave  become  wild-  streams ;  it  has  nothing  but  a  few 
badly-managed  railroads,  wbicb  exert  a  shameless  monopoly,  and  wbicb, 
as  long  as  the  country  ia  confined  to  them  alone,  must,  by  their  tre- 
mendous rates,  necessarily  produce  a  pressure  much  felt  by  trade  and 
industry. 

Therefore  free,  public,  natural  routes  of  communication  and  transpor- 
tation are  the  great  want  in  the  South. 

The  country  on  the  Chattahoochee,  Flint,  and  Apalncbicola  Bivers  is 
one  of  the  most  eminent  sections  of  the  whole  South,  milder  than  the 
western  part,  and  richer  than  the  prairies  of  Texas,  offering  all  imagina- 
ble advantages  to  agriculture,  manufacturing,  and  immigration.  Along 
the  Chattahoochee  and  Flint  an  uninterrupted  line  of  cotton-planta- 
tions covers  the  borders  of  the  rivers,  and  from  the  latitude  of  Bain- 
bridge  down,  the  whole  is  not^  as  usually  imagined,  a  miserable  swamp, 
but  au  immense  and  inexhaustible  forest  of  the  most  beautiful  pine, 
cypress,  and  cedar,  offering  unlimited  advantages  to  lumber  traders ; 
although  it  is  yet  an  almost  unknown  country.  The  cot  ton -plantation  8 
above  produce,  even  those  uuder  bad  management,  never  less  than  one 
bale,  or  five  h undred  pounds,  per  acre  iu  the  average:  on  Wolfus  planta- 
tion, near  Columbus,  sixty  bushels  of  corn  hare  beeu  raised  per  acre  io 
1870;  the  production  of  sugar-cane  is  abundant  in  proportion  to  its  ex- 
tent; a  superfluity  of  oranges  and  fruits  of  all  kinds  ia  found ;  the  facili- 
ties for  raising  tobacco,  &i:.,  are  very  great;  also  I  do  think  that  this 
section  of  the  country  would  offer  great  facilities  to  silk-production.  I 
have  noticed  thefinest  mulberry  growing  spontaneously,  aud  the  climate 
is  as  suitable  for  the  silk-worm  as  any  one  can  be. 

Finally;  there  is  to  be  meritionod  that  iu  this  eminent  region  large 
bodies  of  land,  belonging  to  dissolved  companies,  the  larger  part  of  it 
baviug  been  under  cultivation  before,  are  for  sate  here  almost  as  cheap, 
and  bave  in  several  instances  to  my  knowledge  been  sold  even  cheai>er, 
tbaa  Government  land  in  the  West,  and  I  think  that  the  immigrant 
coming  here  will  find  more  accommodation  and  facility  and  will  earn  the 
fruit  of  his  labors  at  an  earlier  day  than  in  the  prairies  of  the  West. 
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And  through  tbis  promising  region  flows  a  large  vein  of  natural  com- 
innoication,  needing  only  little  help  by  the  baud  of  man — the  Cbatta- 
hoochee— which,  united  ^ith  the  equal  Flint,  passes  through  the  richest 
(iinber-Iand  of  the  world  down  to  the  bay  of  Apalachicola. 

TLIs  rout«  all  the  trade  and  traffic  of  the  country  once  lias  gone  in 
days  not  very  far  back,  and  it  must  again  follow  the  same  if  the  neces- 
i^ary  facilities  are  given,  as  Apalachicola,  and  not  Savannah,  is  the 
iiainral  sea-porC  for  Southern  Georgia,  Southwestern  Alabama,  and 
.Middle  Florida. 

Tht  trade,  of  the  city  of  Columhvs. — I  give  here  the  following  state- 
ment, for  which  1  am  obliged  to  H.  S,  Kates,  esq.,  and  Captain  T.  E. 
blancUard,  of  Columbus,  showing  the  trade  of  the  city  for  1871 : 


I.  Maniifacturu : 

illon  ^ictoriee:  Eagle  and  Pbeoix  Hills. 

Mdscoiree  Mills 

Columbus  MillB 

id  blind  factory ^ 


(750,000 

200,000 

aso,ooo 

B5,000 

35,000 

300,000 

Total 1,600,000 

2.  Ra;(;ipt  of  cotton  diiriog  the  eeaBoii : 

.'  Teotj-five  thouaand  bales $6,  MO,  000 

3.  Sales  of  mercbandise  iu  Colnmbas  fcr  1871: 


[iry-piodB 

MjnlwarB 

Ilmtsaud  Hhoeit.- 


Total 3,912.000 

1.  The  banktUK  cnpitnl  estimated  at (200.000 

I  .V  ii[,.iirance  cupitAl,  "GBOrj{iB  Home" 450,000 

H.  8.  ESTES, 

Preaiile»i  Board  of  IVade. 
T.  E.  BLANCHAKD. 

Aldn-man. 
I  itlso  cite  a  iftittement  given  by  the  Columbus  Sun  : 

COLuMBua,  Georou,  January  20,  1873. 
Thi  ralae  of  oar  river  and  tkt  ntcanity  of  ilB  improvemenl. — We  give  the  etatiBtice  of 
'  ■'  cotton  t^all•^  of  our  river.    In  iBt^'iW  wb  have  uo  record  of  tbe  Beparati'  rcKBipts 
I'.il  ibipnicntM,  but  if  oar  inemorr  is  nrigbt,  Apalacbicola  received  that  year  125,(K'0 
I'ji-'i.    We  think  aouie  30,000  bales  mnat  have  gone  from  Coliimbns. 
lb'  followiog  tubte  Hhriws  the  recnipts  and  shipmentB  for  each  seaaoD  ; 


Year. 

Received. 

Shipped. 

3.090 
7,K12 

G,a04 
G.U46 
7,4!>5 

3.201 
3.226 

"•S 

11 

39.467 

ToUl... 
40  E 
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Tbne  far  tliU  senMin  Hie  recciplH  have  been  3.213,  thus  making  33,fil9  bales  vhicb 
have  bceu  received  ut  Colunibiis  lu  four  and  a  bulf  scnsous  by  tlii8  xuurce,  aod  15,224 
shipping  in  fivs. 

Now  nheu  it  is  considered  that  itrnneoBe  aiipplios  are  xcut  dowD  the  river  in  ex- 
change fur  this  cotton,  the  value  of  the  trade  ia  eiitimated  at  hundreilH  of  thouaandB  of 
dollare.  Then,  too,  Fufnulo,  Fort  GaioeH,  and  Apalathicola  gel  large  supplira  aitd 
large  receipts  of  cotton.  We  do  not  overestimate  when  we  thimc  that  un  our  river  to 
tlie  hay  are  annnalJy  transported  some  35,0(10  bales  of  cotton,  and  millions  of  prodace. 

Evfaula,  Alabama. — About  tbe  trade  of  tliis  city  I  have  no  statement 
whatf^vor.  It  is  a  thriving  business  place,  but  seems  to  be  more  of  a 
trading  station  than  a  maunfaeturing  town.  Of  the  latter  kind  of  estab- 
lishments, there  are  to  be  mentioned  only  several  sawmills  doing  » 
splendid  bu»iiie8s ;  but  the  amount  of  traffic  done,  especially  in  cotton, 
must  b«  of  considerable  value.  Tbe  following  railroads  meet  at  Eufaii- 
la: 

1.  Montgomery  and  Enfant  a  Bail  road. 

2.  Branch  of  the  Georgia  Southwestern  Kailfoad. 

3.  Vicksbnrgh  and  Brunswick  Kailroad,  (under  construction.) 

A  new  railroad  is  projected  to  Mariauna,  Florida;  surveys  are  being 
Diatle. 

Fort  Gaines,  Georgia. — This  is  a  place  of  considerable  trade,  with 
large  receipts  of  cotton  and  with  a  branch  of  the  Georgia  Southwestern 
Bailroad. 

Bainbridge,  Georgia,  on  the  lower  Flint,  is,  next  to  Columbns,  the 
largest  cotton-emporium  on  the  rivers.  It  receives  even  more  cotton 
from  the  Chattahoochee  Kiver  than  Columbus  does.  I  have  no  exact 
statement  in  reference  thereto,  bnt  competent  authorities  judge  thnt 
tbe  amount  of  cotton  anunally  shipped  to  Bainbndge,  and  from  there 
to  Savannah,  is  attout  25,000  bales. 

Of  railroads,  there  are  the  Atlantic  and  Gulf  Bailroatl  and  the  Bain- 
bridge,  Cuthbert,  and  Columbus  Railroad  under  construction. 

Nei^K  Landing,  Florida,  the  river  port  of  Mariauua,  Florida,  and  tbe 
adjaoent  country,  has  to  be  mentioned  as  a  large  cotton  place. 

Ckatlahoochee,  Florida,  at  the  junction  of  the  Hint  and  Chattahoochee 
Kivers,  has  also  become  a  place  of  importance)  having  been  latvly 
reached  by  the  Jacksonville  and  Pensacola  Railroad.  A  prolongation 
of  the  same  to  Marianna,  Florida,  and  westward,  is  projected. 

Apalaehicola,  Florida. — At  last  Apalaehicola,  tbe  natural  sea-port  for 
these  rivers,  cannot  be  forgotten.  Before,  during,  and  iinmediatel.v 
after  the  war,  Apalaehicola  received  all  the  cotton  from  tbe  Cbattahoo- 
cbee,  Flint,  Apalaehicola,  and  Tshoupola  Itivers,  amounting  to  175,0lN) 
bales  a  year.  In  1S<k>  the  receipt  was  yet  1135,000  bales ;  but  since  that 
tbe  trade  of  that  city  has  gone  over  to  the  railroads  mentiouetl  above, 
chiefly  for  the  reason  of  the  bad  eondition  of  its  harbor,  having  filled  n)) 
to  5^  feet  at  high  tide.  But  yet  tbe  receipt  of  cotton  in  1{<70  was 
nearly  10,000  bales;  and  Apalaehicola  is  rising  again.  Tbe  place  oi' 
tbe  cotton-trade  has  been  taken  by  the  lumber  businesij.  There  are  at 
present  three  saw-mills  running  there,  with  a  capacity  of  lliO,000  feet  i" 
lumber  per  day,  at  $15  and  $20  per  thousand.  Two  more  mill.i  will  be 
erected  this  year,  and  several  moi-c  yet  are  projected.  Thus  rising  iii 
importance  itself,  Apalaehicola  must  also  raise  the  importance  of  the 
river. 

At  last  it  is  to  be  mentioned  that  the  New  York  and  Sew  Orleans 
through  freight  line,  via  the  Savannah  and  Georgia  Central  Baihvaii. 
and  a  second  freight  line  from  New  York  to  the  upper-river  country,  via 
Apalaehicola,  also  a  line  connected  with  the  Jacksonville  and  Pensacola 
Itailroail,  are  doing  their  business  by  the  way  of  the  Chattahoochee  ami 
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Apalachicola  Rivers.  As  to  the  amount  aud  value  of  the  goods  trans- 
ported by  these  lines,  I  have  no  statistics.  The  reasons  why  the  trade 
OD  the  Chattahoochee  Kiver  is  at  present  not  larger  are  to  be  sought 
in  the  following:  During  the  war,  of  course  all  business  was  more  or 
less  8topi>ed.  After  the  termination  of  the  same,  the  few  boats  that 
bad  not  been  burned  or  otherwise  destroyed  were  old  and  rott«n,  and 
the  most  of  them  not  fit  to  run  any  longer ;  no  money  to  build  new 
ones  was  in  the  hands  of  the  ruined  owners  then ;  and  if  there  was,  the 
bad  condition  of  the  river,  especially  the  formation  of  Bryan's  Cut-off  in 
the  lower  Apalachicola  Kivei,  which  actually  did  for  some  time  stop 
all  communication,  and  the  decay  and  filling  up  of  the  harbor  at  A^iala- 
cbicula,  the  natural  sea-port  and  outlet  forthe  river-trade,  did  not  let  the 
undertaking  apx)ear  promisingenough,  and  so  itcame  that  nearly  all  the 
trade  changed  over  to  the  railroads  then  springing  up,  to  which  it  is 
clinging  still.  But  there  is  no  doubt  that  if  the  Chattahoochee  is  prop- 
erly iniproveil,  and  at  once,  also  the  bay  of  Apalachicola  corrected,  and 
if  eastern  capital  continues  to  be  inveii^ted  be^',  as  it  has  been  for 
the  latest  yeai-s,  the  river-traile  will  soon  assume  larger  dimensions  than 
it  ever  had  befoi-e,  aud  the  trafiic  will  again  follow  the  best  aud  cheapest 
route.  And  how  great  this  trade  has  once  already  l>eeu,  aud  how  iieces- 
.•iary  an  improvement  of  the  river  in,  is  shown  by  nearly  two  hundred 
aud  fifty  wrecks  on  the  same. 

Sttrreya  made  on  the  Chattahoochee  Biter. — There  have  alix'ady  been 
made  several  attempts  to  survey  and  improve  this  ri^er.  Lougbefuretbe 
war — the  yeiir  I  do  not  know — an  appropriation  of  $;{00,OOU  was  made  by 
the  State  of  Georgia  for  improving  the  same.  Among  the  contractor* 
an  individual  by  the  name  of  Barnett  was  largely  concerned.  But  the 
thing  seems  to  have  taken  a  miserable  termination.  All  there  wat^  com- 
pleted was  a  little  dam  on  Wolfox  Bar,  put  up  so  awkwardly  that  the 
next  high  water  had  to  break  it;  the  8300,OU<>,  however,  disappeared, 
and  nothing  had  been  done.  Then,  again,  shortly  before  the  war,  an 
appropriation  was  made,  so  I  am  informed,  partially  by  the  (loveru- 
meiit  and  partially  by  the  State  of  Georgia,  of  $50,(HM)  altogether,  for 
surveying  aud  impAving  the  river.  But  the  parties  trusted  with  the 
first  part  must  not  have  been  very  comjietent,  as  it  seems  they  did  not 
understand  how  to  reduce  their  souudiugsto  the  gauge,  and  they  re- 
ported "12  feet  of  water  in  the  channel  throughout  the  whole  river." 
Therefore  this  will  have  to  be  considered  the  tirst  regular  survej-  of  the 
river  made. 

General  description  of  tite  Chattahoochee  River. — After  tumbling  in 
continual  cascades  over  the  rocks,  from  the  "Lovers'  Leap"  to 
Columbus,  the  river  becomes  navigable  immediately  below  the  city, 
iritb  a  low-water  discharge  of  2,610  cubic  feet  per  second.  From 
there  it  Hows,  with  a  fall  of  eight  inches  per  mile,  in  wide  curves,  in  a 
generally  due  southwanl  direction.  The  width  of  the  river  at  Columbus 
in  35U  feet,  too  wide  for  discharge  and  fall;  and  the  river  has  in  this 
part  formed  a  series  of  shoals,  with  2  feet  water  in  the  channel.  Break- 
ing through  the  solid  strata  in  the  Euchee  Kapids,  the  river  is  obliged 
to  take  ft  turn  to  S.  70°  E.,  which  direction  it  keeps  for  the  next  eight 
miles.  In  this  part  frequent  shoals,  with  half  foot  more  than  above, 
are  yet  found,  At  Chimney  Bluff,  twenty-two  miles  below  Cobimbus, 
the  river  is  thrown  back  to  the  westward  by  a  high  mountaiu-ridge, 
aud  flows  off  8.  20°  W.,  which  general  course  it  keej)s  straight  until  it 
reaches  Sufaula.  Below  Chimney  Bluff  another  set  of  shoals,  called  the 
Race  Passes,  with  an  average  of  3  feet  water  in  the  channel,  is  found 
tor  about  lour  miles.    Thirty  miles  from  Columbus  the  river  has  to  pass 
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tbroogh  aaotber  series  of  strata,  ami  forms  tlie  Snake  Bhoals,  v]w\i  are 
rapids  of  a  uiilder  nature.  I-'rom  tbe  Snake  Slioals  down,  ouly  a  fw 
scattered  slioals,  witb  not  less  tliau  4  feet  in  tbe  cbannel,  are  occasioDal. 
until  Cowaga  Kivcr  is  reached,  wliicli  brings  an  a<lditioual  iliscliar^  of 
550  cubic  feet  \mi  second.  Below  Cowaga  Iliver  tbe  Cli!ittalioo<:bee  lias 
a  larger  discbarge  and  less  fall.  Gravel-sliouls  are  not  fonml  any  mon>. 
aud  tbe  rock-sboals  below  Eufaubi  bave  IJ  I'oct  more  water  tba'u  tliow 
above. 

For  this  i-eason,  and  knowing  tliat  neither  appropriation  nor  time 
wontd  allow  to  finish  tbe  survey  of  the  whole  river  in  this  season,  1  con- 
fined myself  chiefly  to  tbe  npper  part  of  tbe  same,  as  the  one  needb; 
improvement  most  badly,  an<l  made  the  survey  of  the  siime  as  complete 
as  possible.  Tbe  elevation  of  the  low-water  mark  at  Ootumbua  bridgv. 
is,  according  to  tbe  levels  of  tbe  Mobile  aud  (iinird  Kailroad,  101  feet 
above  the  (iulf  of  Mexico-  Tbe  total  fall  from  Columbus  to  Eufaula,  a 
distance  of  sixty-three  and  a  half  miles,  is  42.;10  feet;  the  average  fall 
in  this  part  nearly  ouiformly  eight  inches  per  mile.  The  average  profile 
is  300  feet  wide,  with  2,000  square  feet  average  area.  The  average  div 
cbarge  in  the  part  which  will  be  mo.st  subject  to  our  consideration  i* 
3,000  cubic  feet  per  second.  The  profile  of  Eiicbie  lieach  comes  neaiv.-it 
to  the  calculated  best. 

The  exact  discbarges  are:  At  Columbus,  2,GI0  cubic  fe*t  per  secooii: 
in  Enchee  Ueacb,  2,7C0  cubic  feet  per  secoud;  at  lioanoke  Island,  3,iM 
cubic  feet  per  secoud ;  at  Eufaula,  4,110  cubic  feet  per  secoud.  Mean 
low  water  was,  by  authority  of  the  oldest  pilots  on  the  river,  assumei) 
equal  to  tbe  stage  of  2  feet  oil  the  crest  of  ^Volfox  Bar,  tlie  shoalesl 
place  in  tbe  river.  Meau  low  water,  3  feet;  yearly  mean  water.  ■'> 
i'ect;  common  high  water,  15  feet.  Tbe  lowest  water  ever  knovn. 
ba])|)eDiiig  once  every  two  or  three  years  in  October  and  November,  i* 
1.20  feet.  The  extreme  range  between  lowest  and  highest  water  isW 
to  70  feet.  This  rangedoes  not  change  between  Columbus  aud  Enfaula. 
tbe  pi'oflles  having  the  same  proportion  as  tbe  discharges,  and  the  river 
being  confined  between  bigb  blutt's  all  the  way. 

A  great  change  in  the  range  takes  place  betweCu  Eufaula  aud  Fort 
Gaiucs,  and  in  the  Apalachicola  Kiver  the  extreme  range  is  only  4  to  -"> 
feet.  The  bends  of  tbe  river  are  very  shari),  tbe  snmllest  radius  bein; 
about  500  feet.  The  average  angle  betwceu  two  straight  readies  i^ 
almost  !H)°.  The  material  of  wliicli  all  tlio  rock  on  tbe  river  cousists  i* 
a  decayed  limestone,  commonly  called  "  marl,"  lianl  enongb  where  con 
Btantly  covered  by  water,  and  exceedingly  soft  and  i)ulverizing  when' 
changing  between  water  aud  air.  It  is  decidedly  too  soft  for  blastiiijr. 
es[>ecially  in  the  flat  ledges,  yet  far  too  hard  for  dreilging,  aud  the  Ix^i 
way  I  can  suggest  for  its  removal  is  to  split  it  off  by  means  of  an  instni 
went  similar  to  the  one  used  in  boring  artesian  wells,  only  on  a  larp' 
scale.  Hard  rock  is  found  only  in  tbe  Bctou  Bocks,  Iwtween  Euelitr 
Bapids  and  Chimney  Bluif,  which  are  a  bard  gravel  couglomeratc.  Tin' 
general  slope  of  all  these  ledges  is  to  the  northward,  which  seems  to  1"" 
a  hiut  to  select,  in  improving  and  deeiteniug  island  chutes,  the  nurtb 
branch. 

I  shall  now  give  special  descriptions  of  the  places  needing  improve- 
ment-. 

1  have,  according  to  tbe  dangerousness,  &c.,  groupeil  these  plaee- 
into  three  classes :  The  first-class  ones  do  at  low  water  actually  stop  th'' 
navigation;  the  second  class  places  are  for  about  one  foot  better,  I'u' 
yet  <lo  ueed  improvement  very  much;  the  third-class  places  are  not  *■ 
much  importance,  but  ought  to  be  imjiroved,  if  possible,  to  preveota 
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change  of  the  »»nie  to  the  worse  for  the  future.  To  the  first  class  be- 
long Jeuoic's  Island,  Abercronibie,  Wotfox  Baf,  Euchee  Kapid:^,  Eucbee 
Island,  Cody'ij  Kock,  Shell  Creek  Bar,  Culpepi>er's  Island,  the  Snake 
Shoals,  Cowagu  Sboal,  and  Frttncis  Bend.  To  the  second  class:  Gochi- 
coloocbe  Creek,  Ledge  No.  4,  Upatoi  Creek,  the  sboaU  above  and  below 
Eacbee  Island,  Moore's  Itocks,  tho  Betou  Rocks,  the  shoals  below  Cody's 
Lauding,  Obimney  Bliilf,  the  ItaCe  Passes,  (Middle  Race  Pass  might  be 
named  among  the  hrst  class,)  and  Boanoke  Island.  To  the  third  class : 
The  bar  in  Broken  Arrow  Bend,  Mcintosh  Uocks,  the  middle  groands 
above  Beton  Kocks,  and  at  Hotcbichce  Creek,  Fountenays,  Uanna- 
Lachee,  and  Hatchachubbee  Shoals.  I  give  below  three  different  esti- 
mates. The  tirst  estimate  is  calculated  for  works  as  complete  as  tbey 
can  be  ereetetl,  securing  the  thorough  regulation  of  the  river  for  the 
future ;  it  comprises  all  three  classes  of  places.  As  a  river  steamboat 
well  loaded  draws  from  4  to  5  feet,and  the  1.20-foot  stage  must  not  stop 
the  trade,  I  have  assumed  a  channel  101)  feet  wide,  5.50  feet  deep  in  the 
center,  for  uO  feet  width,  and  4  feet  on  the  sides  at  mean  low  water,  thus 
leaving  4.70  feet  center  depth  at  1.20  stage,  as  necessary,  and  have 
based  the  estimates  for  excavation  of  rock  on  this. 

The  latter,  however,  I  have,  considering  the  scarcity  of  the  sound- 
ings, for  the  sake  of  safegoing,  calculated  for  6  feet  in  the  center,  which 
will  save  the  addition  of  the  usual  per  cent,  to  this  part  of  the  approx- 
imate estimate. 

In  the  second  estimate  the  depth  is  assumed  with  1  foot  less,  equals 
4.QU  feet  at  mean  low  water.  This  depth  is  already  almost  insufficient 
for  all  requirements  of  free  navigation  at  the  1.20  stage,  (which,  as  men- 
tioned above,  happens  in  fidl  or  early  winter,  just  the  time  when  the 
largest  business  is  done.)  The  third-class  places  are  disregarded  in  this 
estimate. 

The  third  estimate,  at  least,  will  comply  only  with  the  most  urgent 
necessities,  a  cliannel-deptb  of  4  feet  at  mean  low  water  in  the  center, 
at  a  total  width  of  only  '.'>  feet  for  the  rock,  and  entirely  disregard  all 
permanent,  changing,  and  forming  shoals  with  not  less  than  4  feet  at 
mean  low  water  at  present.  It  will  actually  be  insufficient,  and,  except 
the  excavation  of  the  rock,  not  permanent.  Bepeated  improvements 
of  the  river  will  liecome  ueeessary  after  its  completion,  Tliis  estimate 
is  dealing  with  the  flrst-class  places  only.  I  have,  for  each  of  tlie^e 
estimates,  assumed  tho  following  prices  as  base : 

Eicavatiou  of  marl,  per  cubic  yanK S(i  75 

(■ravel  for  lillmK  rainuil  liir,  (per  cubic  ynvd) .,, 0  5(1 

Hwimmin^fuscinea  for  foil iiilat ion -luy era,  1  foot  diametur,  Hit  feat  locjii  iil'iuce. .  0  W 

Sink-fnscm(!B,  gravAl-niled,  1  foot  diameter,  20  foot  lonR,  apiece 0  75 

Upright  ImriUeH,  liaskct-work,  gravel.fllltHl.  2  ftwt  diiimotur,  4  tii  .^i  bigb,  aiiiecr.  1)  GO 

Full  panillelnp  to.Vfcxit  maik  iu  2  feet  water,  per  foot 2  Till 

Foil  parallel  up  to  5-foot  mark  in  3  feet  water,  per  foot S  (Ki 

Full  parslkl  op  to5-font  mark  in  4  fevt  water,  per  foot -i  f>t) 

Full  parallel  up  to  5.foot  mark  over  4  feet  water,  per  foot :.  ft  0(1 

Jettee  or  light  traverHo  to2-li>ot  mark  iuafeet  Wat**,  i»r  foot 1  25 

Jettee  or  light  truv.irse  to  S-fimt  mark  iu  4  fi.'t  water,  per  foot 2  Wl 

Jetteu  or  Ii)(Lt  t rave roo  to  2-foot  mark  in  5  fiict  water,  i>cr  foot 2rtO 

The  cuts  mentioned  in  several  instances  are  not  estimated  f'lr,  as  they 
■will  be  more  than  covered  by  the  amount  of  gravel  rei|uired  for  filling 
in  the  works. 

E.STntATE  No.   1. 

1.  Cockieohtoehoe  Creek,  {Sheet  Xo.  1.) — Althongh  there  seems  to  be  a 

•*  officiently  wide  channel  there,  the  current  observations  show  that  rocks 

No.  1  and  No.  2  are  dangerous  to  steamboats  descendiug  at  great  siieed. 
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Uecpssaiv,  tlic  ifuioval  of  rock  So.  1  and  a  part  of  ledge  No.  2.    Cost, 
$150. 

2.  Jejinic'n  Tulanrl,  {•Sheet  No.  2.) — Here  ttip  profile  widdeidy  widens 
from  ;t(M»  to  over  UOO  feet.  The  coiisoqiience  is  that  the  river  splits  ioto 
two  clianiiels  and  forms  t!ie  island  and  Klionl)^.  The  oloaingof  one  chute 
is  reqiiirtHl.  I  should  decidedly  prefer  the  right  branch.  It  is  already 
the  widest  and  deepest.  It  would  at  oneo  give  the  be.'it  and  HtniiRhtcst 
chaiine],  and  rei|nires  the  lea-^t  aiiiuiint  ol"  washing  out,  therefore  pre- 
renting  the  least  danger  of  leaving  a  place  below  tilled  up  with  the 
shifted  material.  IJnt,  for  the  reason  mentioned  above,  in  the  right 
channel  the  rock  might  not  be  at  a  snilicieut  deptli  Im'Iow  the  snrface, 
and  the  north  branch  is  probably  the  deepest. 

Should  borings  show  tliat  the  rock  is  at  the  right  less  than  (i  feet  be- 
low low-water  surface,  the  left  braneh  would  have  to  l»e  chosen,  Ke- 
tjuired  works :  Guiding  parallel  up  to  the  5-foot  mark,  which  I  aRKumed 
us  foreland  height,  aud  six  full  traver«e.s,  carried  at  first  to  —  0.5  and 
gradually  enhauec<l  as  the  filling  takes  jdace.  At  the  lower  end  of  the 
island  the  inclining  jetteca  a-c,  to  produce  the  settling  of  the  shifted 
material  iu  the  hole  behind  letlge  No.  3,  and  au  attack  on  the  shoitl  on 
the  nortli  side,  in  order  to  lead  the  current  in  a  more  regular  curve.  On 
that  shoal  itself  the  inclining  Jettees  7-11,  for  the  entire  tilling  up  to 
the  Ti-foot  mark.  After  attack  and  filling  has  taken  place,  a  half  paral- 
lel and  covering  of  sloi>e  aud  foot,  with  sink-fascines,  for  the  protection 
of  the  new-made  land.  Several  half  jettees  aud  fangs,  to  proiiuce  more 
rapid  filling  of  the  left  branch.  The  removal  of  a  part  of  Ledge  Ho.  .'f. 
Oosts,  in  all,  $9,000,  Should  the  left  branch  have  to  be  ehoneo,  the 
works  would  look  reversed;  also  a  cut  would  have  to  be  laid  through 
the  island,  in  the  line  a  b  c,  to  piwluce,  with  two  hght  temporary  jettees, 
the  rapid  removal  of  the  same.    Cost,  the  same. 

3.  LftJge  No.  4,  (Sheet  Ko.  2.) — Itemoval  of  7,'>HiO  cnhic  yanls  of  marl. 
Cost,  $t>,«K). 

4.  Abercr&mbie,  {Sheet  Xo.  2.) — Removal  of  0,000  cnhic  yarils  of  ninrl. 
The  jetties  1-4,  to  produce  the  filling  of  the  hole  at  stake  I'-i  and  regu- 
lation of  the  current.  A  part  of  the  excavated  material,  which,  as  there 
is  no  deep  water  here  to  dumji  it  in.  will  have  to  bo  removed,  in  any 
case  might  he  u.sed  for  roughly  throwing  up  the  stone  jettees  a-e,  tend- 
ing to  the  tilling  of  the  ftilse  channel  theiv  and  the  regulation  of  the 
current.  The  cost  wimld  hardly  bo  iucieased  bv  this.  Cost,  in  all, 
9l>.tH)0, 

5.  Kock  Skoal  abore  Wo! for  Jiar,  [Slnrt  Xo.  li.}— Ktmioval  of  S.OtW)  cubic 
yards  of  mad.     Cost,  f?ti.i(H). 

0.  ^Yol/oJF  Bar,  [Sheet  Xo.'2.)—\vut  through  Little  Wolfox  Island  and 
two  light  temporaiy  jettees  theii^  for  rajiid  washing.  The  inclining  full 
traverses,  l-i:i,  which  will  at  first  have  to  be  erected  without  the  panillel. 
with  temporary  prolongations  50  feet  farther  into  the  river,  to  produce 
more  rapul  shifting  and  the  storing  away  of  the  washed  material  on  the 
flat.  As  the  washing  takes  place  their  htadswill  sink,  always  acting  in 
the  way  re(|nired,  until  the  jn-otile  shown  on  Sheet  No.  14  is  reached,  the 
shape  of  wliich  they  will  help  to  pi-oteet.  Al^er  the  filling  has  taken 
plaice  np  to  low-water  mark  at  the  lieads  of  the  iiennanent  traverses,  a 
t\dl  parallel.  leaning  on  to  l-edge  No.  10,  will  be  re«piireil  to  complete  the 
filling  and  lor  protection. 

Itelow  the  bar  we  must  keep  the  river  confined  tlins,  that  the  velocity 
does  not  allow  a  sediment  hji  to  less  than  0  fi'et  depth,  and  prevent  the 
formation  of  a  middle  ground  by  oficring  the  shifting  material  a  recq* 
tadc  on  the  inside  of  the  curve.     The  jettees,  which  will  also  preser^-e 
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the  beat  shape  of  tlie  profile,  must  be  coiitiuued  ilowii  to  U|)iitoi  Creek. 
Cost,  in  all,  $10,!)5U. 

7.  UpaUn  Creek,  {Sheet  Xo.  3.) — Thi.-i  creek  coiiiea  into  tlie  river  under 
an  awkward  angle,  ami  is  building  np  a  bar  in  its  niontli.  The  best 
■way  would  be  to  lead  the  creek  by  the  way  of  ab  c,  and  ei-ectitig  the 
dividing  point  c;  first  excavntion  of  soil  8,000  culiic  yards.  By  the 
dividing  point  and  several  jettees  the  creek  can  be  cnuseil  to  deposit  its 
sediment  in  its  own  old  bed ;  liOO  feet  fascine  protection  is  required. 
Cost,  in  all,87,400. 

The  river  must  be  kept  confined  b)  some  distance  below  tlie  creek,  till 
jettee  No.  24.  The  depression  of  the  water-surface  by  the  removal  of 
the  Euchee  Kapids,  will  yet  effect  ITpatoi  Creek  with  about  0,3  feet. 

3.  The  bnr  in  Broken  Arrotc  Jiend,  (Sheet  Xo.  3.) — To  guanl  against  a 
future  shitting  of  the  chanucl  and  bar,  the  filling  of  the  left  chute  to 
5-foot  mark,  by  the  lightjettee  1-7.    Cost,  iBlioO. 

9.  Mcintosh  Rock,  (Sheet  Xo.  3.) — Eenmval  of  a  part  of  Ledge  Ko.  11 
and  Kook  No.  1 1  J.     Cost,  *200. 

10.  The  Euchee  Rapids,  (Sheet  Xo.  4.}— Ueiuoval  of  .10,530  cubic  yards 
«f  marl.     Cost,  $:i3,00(l. 

11.  The8hoaU  above  Evchee  Inland,  (Sheet  Xo.  u.) — Here  the  river  is  too 
-wide  for  its  fall  and  discbarge;  a  contiuement  of  the  same  from  Euchee 
Creek  down  is  necessary.    Cost,  $:;,ijOO. 

12.  Euchee  Island,  (Sheet  Xo.  5.) — 31mtting  of  one  island-chute.  I 
Hhould  prefer  the  entire  removal  of  the  island  and  a  straight  channel. 
"Whether  this  can  be  done  or  not  without  touching  the  rock-bod  will  Ims 
ahown  by  boriugs — a  preliminary  cut  through  the  island  and  two  tem- 
porary jettees  at  the  bead.  At  once,  erection  and  gradual  euhancing  of 
the  traverses  in  the  left  chute,  with  temporary  sinking  prolongations 
and  the  full  right  parallel.  After  the  new  channel  is  large  enough  for 
steamboats,  the  completion  of  the  left  parallel.    Cost,  in  all,  $1:^,400. 

13.  T/fe  slioalg  beloiv  Kiirhee  Island,  {Sheet  Xo.  5.) — Here  the  river  is 
altogether  too  wide.  A  continual  confinement  till  Oswitchee  Creek  and 
li  filling  of  the  false  channels  by  deep  works  are  requiroti.    Cost,  $0,fiOO. 

14.  Moore's  Rocks,  {Sheet  Xo,  5.) — Removal  of  2,040  cubic  yards  ma^l. 
Cost,  $1,550. 

15.  The  middle  ground  above  Bcton  Rocks  {Sheet  A'o.  G)  is  protluced 
by  the  large  masses  washed  out  of  the  di*p  gully  at  stake  1030  by 
every  rain,  it  is  cuutitiually  shilting,  and  likely  to  become  worse.  This 
must  be  stopped  by  filling  the  false  channel  to  the  right  and  keeping 
the  river  confined  to  a  profile  at  which  the  current  is  strong  enough  to 
carry  away  tliese  masses.    Cost,  S3,.)00. 

IC.  The  lieton  Rockn,  (Sheet  Xo.  «.)— IJIasling  of  Rock  No.  Hr*  and  the 
J^dge  running  from  it  to  the  light  shore;  also,  ltocksNus.30, 30,  42,  and 
43.     Cost,  $500. 

17.  lioek  Xo.  44  at  Codi/s  Tending,  {Sheet  Xo.  0.) — Itomovnl  of  the  .same. 
Cost,  $100. 

18.  The  shoals  below  Cody's  Ltinding,  (Sheet  Xo.  7.)— The  fall  of  the  river 
is  here  greater  than  above  or  below;  therefore  tho  river  is  entitled  to  a 
narrower  profile  only.  As  the  profile  for  low  water  is  already  as  narrow 
as  it  can  be,  we  will  have  chiefly  to  rely  upon  the  action  of  mean  and 
liigher  water,  and  must  erect  higher  works.    Cost,  $0,000. 

19.  Shell  Creek  Bar,{Sheet  Xo.  7.)— Built  up  by  Shell  Creek.  Very 
strong  confinement  of  tlie  river  by  a  high  parallel;  traverses  1-8  and 
jettees  opposite,  leading  out  of  Shell  Creek  under  a  i)roper  angle ;  first 
ex^vation,  2,000  cubic  yards,  400  feet  fascine  ]>ix>tectiou,  aud  dividing- 
point  c.    Cost,  in  all,  $7,400. 
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20,  Chimney  Bluff,  (Sheet  Ho.  7.) — I  am  under  the  impressioD  tbat  the 
shoal  place  at  the  poiut  of  Chimney  Bliiflf  comes  fr^jm  a  ledge  of  rocks. 
In  this  caee,  3,000  cubic  yards  ot  marl  would  have  to  be  removed. 
Should  the  rock  lie  deeper,  other  works  would  cost,  iu  aiiv  case,  not 
over  83,000. 

21,  22,  23.  The  Race  Faases,  {Sheet  No.  8.)— Same  case  as  on  Ood.T** 
Shoals;  strong  confinement  of  the  river  from  Upper  Ilace  Pans  to  Bij: 
Bend.  In  Upi>er  niid  Middle  Race  Pass  parallels  would  be  fiood.  Cost». 
for  Upper  aud  Lower  Race  Pass  to{tetber,$8,T00;  for  Middle  Race  l*a»^ 
$3,500. 

24,  Zedge  No.  4,5,— Removal  of  the  same.  Cost,  SlOO,  The  middle 
ground  below  Big  Bend,  filling  of  the  false  channel  by  the  jettees  a-d. 

25.  Culpepper's  Inland,  {Sheet  No.  8.) — The  same  case  as  at  Jennie'* 
Islaud.  I  should  decidedly  prefer  the  left  branch,  being  the  straighteKt. 
widest,  and  best,  requiring  the  least  shifting  of  material.  Full  parallel 
and  traverses.  Should  the  rock-bed  not  allow  the  use  of  this  brancb. 
and  should  the  right  one  have  to  be  chosen,  reversed  works  ami  a  pre- 
liminary cut  through  the  islaud  ab  c  will  have  to  be  made.  C  )st,  in 
both  cases,  $8,800. 

20.  Skoali  beU)w  Culpepper^H  Island. — Coufinenient  of  the  river  will 
have  to  be  continued  to  some  distance  below  Culpepper's  Island,  where 
the  shifting  takes  place.  Narrowing  and  filling  of  the  fatso  cbaDod 
there  is  desirable ;  also,  at  Ilotchichee  Creek,  tilling  of  the  false  channel 
aud  confinement  until  deep  water  will  be  so  much  more  advisable,  as  the 
lowering  of  the  water-surface  by  removal  of  the  Snake  Shoals  will  ^e: 
be  felt  here.    Cost,  «4,100  for  both. 

27.  The  Smle  Skoals,  {Sheet  No.  0.)— Removal  of  34,800  cubio  jarJ^ 
of  marl.     Cost,  $20,000. 

28.  Fountenan's,  Hannahatchee,  and  Hatchachubbve  Skoah,  {Sheet  -Vi. 
10.) — The  two  first  ones  are  so  unimportant  that  their  cost  would  V 
covered  by  the  remainder  of  some  other  work  at  Hatcbachubbec  Crwk. 
The  removal  of  a  part  of  Ledge  No.  55  is  necessary.     Cost,  8150. 

aO,  Boanolce  Island,  {Sheet  No.  1 1.) — Diversion  of  the  curreut  into  twi' 
branches  and  formation  of  a  shoal,  which  is  continually  abitlin^  ami 
changing:.  This  must  be  stopped  by  shutting  one  island-cbutc;  it  h  tli( 
right  one.  •  Full  parallel  and  traverses.    Cost,  87,000. 

30.  The  Cowaga  Shoal,  {Sheet  No.  1^.)— Removal  of  1,200  cubic yuril- 
of  marl  out  of  Ledges  Nos.  .W  and  50.    Cost,  $900. 

31.  Francis  Bend,  {Sheet  No.l3.) — Removal  of  5,780  cubic  vardsofnn". 
out  of  Ledges  Nos.  CO,  01,  03,  C3,  and  04.    Cost,  $4,300. 

The  traverses  and  jettees  ought  not  to  be  placed  farther  than  I.TOfiv: 
apart ;  also,  it  will  be  sutlicient  to  leave  tnie  25-foot  otiening  in  ibi- 
parallels  in  each  field,  or  even  less  fban  that.  Exclusively  inclinin; 
works  have  been  adopted,  because  most  rajiid  actiou  is  required,  o*]*' 
cially  most  rapid  filling  for  the  protection  of  the  works  theniselveii. 

Total  amount  of  Estimnto  No.  1 ?ITT.-: 

AddilioD  of  25  ]ior  cKtit,  to  tlitt  a|i|iraximHtu  cstinnitc 41.     ' 

Ailditiou  of  10  per  ceut.  for  cngimjeriiig 17,7." 

Total  appcojirintioii  neiciis.'iry '2S0,i^ 

or,  iu  roimtl  sum,  ^-34(1, (Kid. 

Estimate  Xo.  2. 

J.  Cocliicoloinlipii  Creek , ,...- , $.■'' 

2.  Jennie'H  latauil S."' 

3.  Ij«(tf;e  No.  4 4  I'"' 

4.  WoUax  Bar  am)  xhoill  iibove li.'''> 
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&.  Abercronibio , ^,100 

6.  UpW"i  Creek 2,  (KM) 

7.  TheEticheo  Rapi'la-' IK.OOO 

H.  Euctipo  Sboals  and  Islaml. 14,  ROO 

9.  Hoore'H  KocltB 1,000 

10.  Tbe  iiotou  Rouks  and  ahoala  above 1,500 

11.  Cwlj'BRock 100 

W.  The  shoals  below  Co.lj'n  i-anditi;; 4,200 

i:t.  Shell  Creek  Bar ft,  000 

M.  Chimney  Bliifl' 1,200 

15.  The  Race  Passes 7,900 

Ili.  CulpepjHn's  Island 6,000 

17.  Biiake  Shoals ■. 19,H00 

ta.  Rwinoke  Island 5,800 

19.  towajia  Shoal 700 

ao.  irancisBcud 3,000 

Total  aniniint  of  Estimate  No.  a 1 117,450 

Additian  of  2ri  per  cent,  to  th«  approKimaCe... 29, HfiO 

Addition  of  10  percent,  for  enginticriiig 11,745 

Total  uppropriatiou  necCHanry IM,  545 

or,  ID  rouH.I  nn.nbor.,  $100,000. 

EwTiMATi;  No. ;(. ' 

1.  Jrnnie'B  Isiaud $;(,900 

a.  Abfrcombic 3,000 

3.  WolfaK  Shoal  anil  Bar 8,900 

4.  TbeEuchee  Rapids 14.000 

5.  Eneheo  Island 0,000 

6.  BlaatinK  of  Rctou  ami  Co(ly*ii  Rocks 600 

7.  Shell  Creek  Bar :t,000 

9.  Middle  Race  Pass 2,000 

10.  Culpepper's  Mand 4,500 

11.  Hoake^lioala 14,500 

12.  Cowaini  SUoal 500 

llFrancU  Bond 2,200 

Total  amount  of  Estimate  No.  3 0:1,100 

Addition  of  25  per  c<!nt.  to  the  appTOxlinate  estimate 1.1,775 

Addition  of  10  per  cent,  for  engineering 6,310 

Total  appropriation  nere»<.-ir.v 85,  IftS 

From  the  nwk-shoals  from  Eiifaula  to  (Jliattaliooclipe,  FloriJa,  a  snm 
of  |120,(KK)  will  be  sutHcieiit  by  the  scale  of  Estimate  No.  l,aud  «75,000 
by  tbe  scale  of  Estimate  No.  2 ;  tliiis  making  the  coat  of  improviugthe 
whole  river — 

So.i gsfio.ooo 

No.  a -jar,,  000 

I  should  not  recommcDd  any  other  estimate  but  No.  1. 

It  is  the  oiify  one  that  really  complies  with  tlic  requirements  of  un- 
obstructed navigation  at  all  stages  of  water,  and  tbe  only  one  that  war- 
rants tbe  efhcacy  and  permanence  of  the  improvements. 

Estimate  No.  '2  is  already  almost  iDsutTicieot  for  the  1.20  stage.  The 
work  on  the  .^boals  will  be  less  complete,  and  therefore  more  liable  to 
brt-akage,  and  require  more  attention  and  repairing  than  above. 

Estimate  No.  a  really  complies  only  with  the  niost  pressing  wants,  re- 
moves only  tbe  most  dangerous  places,  like  Enchee,  Wolfax,  &c.,  and 
those  only  in  an  insufficient  way.  The  gravel-shoals  will  be  only  incom- 
pletely amendf^d,  and,  on  account  of  proper  care  not  being  taken  to  dis- 
pose of  the  shifted  material,  and  of  the  whole  river  not  being  system- 
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atically  leguhited,  new  shoals  will  form,  perbnps  worse  than  the  prcM-iit 
ones. 

If  Estimate  No.  3  should  lie  clioaen,  and  the  river  hitve  to  lie  kepi  in 
its  improved  state  tbrtlie  future,  it  would  soou  be  found  that  this  &[iali> 
will  cost  more  thau  if  Estimate  No.  1  had  been  carried  ont.    In  iwvjx    . 
oupht  there  to  be  work  done  below  Estimate  No.  '2. 

There  is  also  to  be  nieotioued  at  this  itlaee  Bryan's  Cnt-ofi',  couiuiuilS 
called  thi; "  Slough,"  in  the  Lower  Aiialathicola  lliver,  thirty  mik-M:ilHiu  i 
Apalachicola,  which  is  actually  the  most  diuigerous  place  IwtwpeiiKa 
faiila  and  Apahichicola,  and  needs  improvement  no  less  than  tbt-  ?.\i 
eliee  Ka])ida.  The  cutoff  was  formed  in  conseciuence  of  obstruclwu- 
erected  by  the  confederates  in  Virginia  Bend.  i 

It  is  at  present  80  to  120  feet  wide,  extremely  rapid  aud  crooktti,  full 
of  danjjerous  snags,  and  becoming  worse  and  more  crooked  every  jrai    , 
The  land  on  both  sides  is  swampy,  with  dense  timber,  nearly  coDsuiiil'    i 
overilowed. 

The  best  way  of  improving  this  whole  place  would  be  a  cnt  of  miK 
cient  radius  from  Cussetu  lleud  into  river  Styx,  distance  about  %'*'' 
feet. 

Costa,  first  cut,  f^U  feet  wiilc  to  5  feet  bulow  lnw  wntur,  aliout  4il.0<ia  ciiliir 

Remov^  of  timber  and  roots *'" 

Uuiitiug  parallels  and  protection  for  8,UU0  fcot li'-''* 

Future protcetioii iieeessary . ..  ■  ■■  ''"' 

Structures  to  produce  tbe  tillio);  nf  tlie  Hlougb  ami  precautions  fur  kpopiu<;  n 

suSciuut  channel  in  river  Styx  dui'iug  the  cashing  ont  of  tbe  cut '-'" 

Total *"■' 

or,  ilSOjOGO. 

For  the  accompanying  sketch  of  the  neighboring  part  of  tbe  Apalacli; 
cola  Kiver  I  am  obliged  to  George  Whitesides,  esq.,  captain  of  tbelu 
dependent  Steamer  liiue,  who  presented  the  same  to  me.  It  wa,s  mait 
during  the  war  by  a  confederate  military  engineer,  whow  name  i«  iwi 
known  to  the  captain.  1  fonnd  it  to  be  very  correct.  The  cut-off  aa'! 
river  Styx  I  have  located  myself.  i 

The  snagging  and  removal  of  dangerous  wrecks  on  tbe  river  froa. 
Columbus  to  Apalachicola  conld  be  covered  by  $5,000. 

Further  necessary  additions  to  be  made  to  each  of  the  above  tM:  ' 
mates.  Nothing  but  the  channel  excavated  in  the  rock  will  be  perfn-^ 
permanent;  all  the  work  on  the  shoals  will,  if  not  continually attemtti; 
to,  be  damaged  in  some  )>lace3,  and  the  river,  if  left  to  itself,  lieiora- 
worse  again  after  several  years.  All  those  works  will,  therefore,  re-i^ii'; 
a  continual  watching,  occasional  repairing,  and,  in  every  case,  a  gnitlni 
increasing  in  height,  as  their  action  proceeds.  The  least  at  which  " 
possibly  can  put  the  costs  of  this  surveillance  will  be  -{0  per  cent,  el  it' 
original  cost  of  erection. 

For  Estimate  No.  1 *'    ' 

For  Estimate  No,  2 '"  ' 

Further  there  will  have  to  be  added  the  purchase  of  two  small  ste-ii 
tups. 

I  think  that  if  the  apjiropriation  should  be  made,  esi>eoially  if  al*i« 
appropriation  for  the  improvement  of  Ajialaebicola  liay  is  muile.  >' 
would  bo  the  best  way  to  have  a  special  branch  office  established,  eill"' 
in  Columbus  or  Apalachicola,  for  these  works. 

This  ofifiee  must  have  a  steamboat  at  their  disiwsition,  and  such  mn*i 
have  the  engineer  immediately  in  charge  of  the  upper  working  divi^i*' 
Nothing  could  be  done  without  them. 
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Ar  tbp  worka  will  last  for  several  years,  I  fliink  it  woiil<i  be  cheaper 
to  Imj  some  steaiu-tugs  than  to  hire  tUem.  After  the  completion  of  the 
works  they  could  be  sold  or  elsewhere  used.  They  need  not  be  large — 
not  over  to  feet  long — and  ahoiild  in  no  case  draw  anything  over  2  feet. 
Tliey  ought  to  have  exceedinfrly  strong  engines  in  proportion,  ns  they 
must  be  fast,  and  also  frequently  will  have  to  tow  heavy  barges,  working- 
machinrfl,  &c.,  from  one  place  to  another,  t^nag-beanis  ought  to  be  put 
on  both.  It  is  likely  that  tngs  of  such  description  could  be  found  on 
the  Ohio  Kiver,  and  could  l>e  purchased  at  second-hand,  so  that  their 
purchase  and  adaptation  to  the  purpose  would  not  exceed  415.000  to 
¥20,000  in  all.  Their  running  esiienses  would  be  about  -*s,000  a  year 
each. 

Thus,  considering  these  additions,  we  will  find  that  the  total  appro- 
priatious  necessary  will  be — 


Then 


tnlH  rcqidred  for  the  comiihthn  of  the  sitrreyg. 


The  completion  of  the  survey  of  the  Chattahoochee  llivor  will  require 
another  appropriation  of  §."),000, 

Flint  River,  a  survey  of  which  1  should  very  much  reconinieud,  would 
require  *$,000. 

Apalachicola  Eiver  would,  on  account  of  the  difficult  local  circum- 
MtanceH,  especially  from  Eicoe's  Bluff,  Florida,  down,  and  as  the  work 
would  be  frequently  interrupted,  require  $10,0()0  to  $12,000. 

I  also  should  recommend  a  survey  of  Tshoupola  Kiver,  another  tribu- 
tary of  the  Apalaebicola,  at  present  navigated  from  Itlariauua,  Florida, 
(town,  with  bad  rapids,  ("  Look  and  Ti-enible,")  $."),0(X). 

A  small  extra  ai>propriation  also  niigbt  be  made  for  scientific  observa- 
tions on  these  rivers,  to  which  the  engineers  in  charge  of  the  different 
divisions  easily  could  attend ;  also  for  the  purchase  of  a  number  of  self- 
recording  gauges,  as  nobody  can  l>e  found  at  the  different  landings  along 
the  river  who  is  either  willing  or  competent  to  keep  a  gauge  continually 
and  accurately,  and  the  varying  ranges  cannot  be  established  without 
nniuterrnpted  gauge  records.  These  gauges  would  require  on  the  upper 
river  a  i)lay  of  at  least  20  feet,  and  their  record  ing-api)aratuH  would 
have  to  be  well  protected  againwt  high  fi-eshets. 

Tke  close  connccflon  hetieeen   the  icorls  in  ApaUichicola  Day  and  on  the 
Vhattahoochee  River. 

Before  closing,  I  wish  to  remark  that  these  ]irojected  impi-ovementa  of 
the  Chattahoochee  lliver  stand  in  the  closest  kind  of  reference  to  the 
work  projected  in  Apaluchicola  Bay.  One  done  without  the  other  would 
t)e  almost  a  failure. 

A  (tort  of  Aimlachicola  cannot  subsist  without  its  uommercial  feeder, 
the  river:  and  an  improvement  of  the  latter  would  not  be  of  much 
lienellt  without  an  outlet  for  the  trade  of  the  same  at  the  mouth  of  it. 
Therefore,  whatever  the  amount  of  iiiq)ropriiitions  made  might  be,  both 
ought  to  be  equally  provided  for. 

The  following  maps  and  plots  of  this  survey  are  completed : 

1.  General  map  of  the  river,  from  Columbus  to  Eufaula.  Scale,  1 
mile  equals  1  inch. 

2,  Map  of  the  river,  on  a  scale  of  1,000  feet  to  1  inch.  (No  copy  for- 
warded.) 


by  Google 
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3.  Special  plans  of  tbe  places  neetliog  im prove mCDt,  vitU  diagrams 
of  the  propose*!  works.     Scale,  200  feet  to  t  inch ;  thirteen  sheets. 

4.  Sheet  No.  14;  200  feet  eqnals  I  inch.  Kesults  of  the  velocity  aoi] 
difichargti  observations,  and  a\erage  protilea  of  the  river  in  different 
parts. 

5.  Cross-sections  for  each  Hue  of  located  sonndiiigs  in  the  bad  placps 
on  profile  paper.     (No  copy  forwarded.) 

Kespecttnlly  ^^ubtuitted. 

(3.  F.  TKILL, 
C'iril  EntfineerK,  AnsiHtant  Entjineer. 
Brevet  IJrijjadier-Uoiieral  J.  II.  Simpson, 

Colonel  of  Engineers,  United  States  Ann;/. 


O  4- 

StKVh;V  AT  THl::  MOUTH  OF  SAINT  MARKS  RIVER. 

United  States  Engineer  Office, 

Mobile,  Alabama,  April  2, 1872. 

General;  1  have  the  honor  to  submit  herewith  copy  of  thereiwrl 
of  Mr.  Joseph  liurney,  assistant  engineer,  on  the  survey  at  the  mouth 
of  Saint  Mark's  lliver,  from  Spanish  Hole  to  Saint  ^Mark's,  Florida, 
authorized  by  act  of  Congress  approved  March  3,  1871. 

The  difitculties  in  the  way  of  navigation  from  the  Gulf  of  Mexico  to 
Saint  Mark's,  it  will  be  perceived,  are  not  so  much  the  want  of  suflicieDt 
depth  of  water  in  tbe  river,  it  being  9  feet,  except  near  the  junction  ol 
the  Wakulla  River,  where,  for  about  200  feet,  the  river  requires  deep- 
ening 18  inches  through  limestone  rock,  as  the  obstructions  caused  b,T 
oyster-bars,  which  make  the  channel  very  crooked,  especially  at  "  Devil's 
Elbow"  and  "Duck  Trap."  Thework,  therefore,  of  improving  the  cban- 
nel  will  be,  principally,  cutting  tbi-ough  these  oyster-bars,  thus  making 
the  channel  less  tortuous. 

The  cost  of  thus  improving  the  channel,  making  the  proposed  cuts 
200  feet  wide  at  bottom,  with  side  slopes  of  2^  base  to  1  foot  vertifsil  ami 
9  feet  deep,  Mr.  Biimey  estimates  at  $40,800.10. 

Mr.  Burney,  however,  also  states  thtit  he  sees  "  no  prospect  at  present 
of  Saint  Mark's  rising  in  importance  for  many  years  to  come."  Under 
these  circumstances  he  does  not  think  it  would  be  of  any  advantage  to 
the  State  or  district  for  Congress  to  grant  an  appropriation  for  the  im- 
provement of  the  river,  the  present  channel  being  more  than  snffifieni 
to  accommodate  the  ^'ery  limited  business  <lone. 

In  addition,  he  reports  that  it  is  in  contemplation  by  the  Jacksonnlk. 
Pensacola  and  Mobile  Railroad  Company  to  extend  their  road  to  dwi' 
water  at  Spanish  Hole,  below  which  there  is  a  good  channel,  atloniu;: 
vessels  to  come  up  drawing  If  feet.  This  would  greatly  revive  the  tmdi' 
of  the  port  and  obviate  the  necessity  of  anything  being  done  hi  the 
channel  of  the  river  between  that  jKjiut  and  Saint  Mark's  above. 

For  the  above  reasons,  1  <lo  not  recommend  any  appropriation  fort!t<' 
improvements  of  Saint  Mark's  Kiver. 

I  forward  to-day,  by  mail,  in  a  .separate  roll,  one  tnicing  of  survev 
and  one  diagram,  showing  current  observations. 

I  am,  verv  respect  fall  v,  your  obedient  servant, 

J.  II.  SIMPSON, 
Colonel  of  Engineers,  United  Stolen  Jrmy. 

Brigadier  General  A.  A.  Hi'MPHEKYs, 

Chief  of  Eugitteirn,  United  Slaten  Annif,  Wanhinfflon,  D.  C- 
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Mouii.i;,  Ai,*iiAM.\,  March  12,  1872. 

GRNLliAl.:  Ill  Bt'coTiluiirc  will)  your  i  lis  true  1 10119,  <l»teil  tlie  36th  day  nf  June,  1871, 
placing  me  in  chnr^cu  of  tlie  mirviiy  of  Siiinf  Murk'H  lEivi^r,  Saiut  Mark's,  Florida,  iinmc- 
ilintely  af[«r  reueiviujf  tLu  riiiul-,  I  set  out  fur  Saint  Mink's,  and  arrived  on  thu  Gthday 
iif  July  folloiciiij;. 

I  at  ouce  cuniiiieni>Bil  tn  rnrry  out  tlic  flr't  pari  of  yniir  instriictions,  viz  ; 

"Yon  will  first  proci'fd  to  iiiake  nii  exominntiou,  and  in  tliia  connection  you  will  con- 
sult pilots,  maHterit  of  vi'ksi'Is,  me rchants,  und  any  other  jierMiiia  who  may  be  acqnaiut- 
nl  with  tbe  iiatuiv  of  the  ubatrnctiouti,  and  pet  their  views  as  to  the  hvnt  way  to 
iivercouio  ttiein;  you  will  also  obtain  all  the  iiifurtimtiou  posaihle  us  to  the  present 
uutnmorcu  or  Ibi-  place,  and  the  probable  eflect  of  the  improvement  on  its  increase. 

"The  temilt  of  this  examination  yuu  will  transmit  as  noon  aspoHBihle,  with  a  rough 
estimate  an  ttt  the  cost  of  oblniiiinK  a  Kood  uhitunel  up  tu  tjaiut  Mark's  with  the  same 
tlt-pth  of  water  an  in  now  on  the  ontur  bar." 

From  the  above  ioHtructious,  and  the  data  in  my  pnssussioD,  I  submit  the  following 

Saint  Mark's,  Floridn,  is  Hitnnted  on  the  north  bank  of  the  Saint  Mark's  River,  near 
its  jimctiim  with  the  Wakulla  River.  It  is  a  luvre  village,  and  coutaiuH  the  railroad 
(lepotand  wharf  belunging  to  the  Jocksuuville,  Punsacola  and  Mobile  Railroail  Com- 
pauy,  which  mn  the  cars  three  times  per  week  between  Tallahaiisee  and  Saint  Mark's. 
U  also  contains  a  post-oRlce,  two  stores,  and  about  Beventy-live  inhabitants,  white 
»iid  colored.  A  deputy  collectijr  of  customs  is  stationed  here,  under  the  control  of  the 
collector  of  eustoma,  who  resides  at  Cedar  Keys,  Florida. 

There  are  no  kind  of  manufactories  in  or  near  the  village,  the  inhabitants  being 
principally  fishermen,  who  make  a  very  poor  living  by  obtaining  lish  from  the  river 
fur  tbe  Tallahassee  market. 

About  three  mitua  from  Saint  Mark's  stands  the  village  of  Newport,  (famous  for  its 
^•Illphu^  springs,)  which  was  once  au  enterprising  aud  flourishing  place;  contained 
abunt  1,500  inbabitautii,  ten  or  twelve  large  stores,  warehouses,  wharves,  turpeutioe 
diiitillery,  cottoU'press,  steam,  saw,  and  grist  mills,  drng-store,  &.c. 

From  various  causes  the  trade  of  the  place  doclined,  and  now  <tocs  not  contiiin  a 
^liiigle  business  place  whatever,  and  only  twenty-live  or  thirty  inhabitants.  Newport 
was  included  in  the  customs  district  of  iiaint  Murk's. 

1  have  endeavored  lu  obtaiu  the  exact  amount  of  imports  ,ind  exports  fur  the  latt 
ti'u  yeiiFH  from  oDicial  sonrcea,  but  have  not  betin  able  to  do  so.  My  iiiforuiation  is  de- 
rivnl  fh>m  luerrhauls  and  others  who  were  eugn^ed  in  the  business  at  that  time,  and 
I  believe  the  t^tiniatne  formed  will  be  found  correct. 

Previous  to  Juiiimry  1,  It^fil,  the  commerce  of  Sniiit  Mark's  was  qiiito  extensive. 
Between  thirty  and  forty  thonsiind  bales  of  cotton  were  annually  sbigiped  from  the 
gwrt,  in  aildition  to  the  large  quantities  of  tobacco,  tar,  [lileh,  ttirpentiiii',  msin,  boes- 
nsx,  lumber,  hides,  and  flini.  The  priuciiml  exports  were  cliieHy  obtained  from 
Middle  Florida  and  i^iiuthern  Georgia. 

Tbe  shipping  sea'uin  nsnally  eomnienced  in  Sejitembrr,  and  ended  in  May  the  follow- 
iii'.tyear,  Tnide  was  principiilly  co.istwi»«,  lu'arly  nil  the  vi-ssuls  clearing  for  New 
,Verk ;  occasionally  a  vesHcl  would  clear  for  a  foreign  port,  freighted  with  lumber,  hut 

At  that  time  there  were  five  pilots  con.itantly  ciri}iloyed  on  the  river,  licoDSB<l  by  the 
Sule,  who  were  authorized  to  charge  S:l.5()  per  foot  ou  all  vessels  drawing  S  feet  or 
under,  niid  $3  jwr  tiiot  on  all  drawing  over  H  tnct. 

In  ISCl  the  port  was  closed  by  blockade,  uud  nil  business  was  suspended.  The  same 
jvar  tbe  Atlantic  and  Gulf  Railroad,  leading  from  :^ivaunah,  Oeorgia,  waa  completed 
I"  Thoniaaville,  an  inland  town  in  tlie  southern  portion  of  tlie  same  State,  thirty-tire 
iriiivs  north  of  Talhihasseo,  the  capital  of  Florida.  This  railroad  runs  throiigk  the 
rir-b  cotton  district  of  Southern  Georgia,  and  along  the  line  of  Northern  Florida. 

Tbe  trade  of  this  district  formed  the  principal  support  of  the  port  of  Saint  Mark's, 
the  object  of  tbe  Atlantic  and  Gulf  Rj^froad  Company  being  to  turn  this  trade  from 
tiaiiit  Afark's  and  carry  it  to  Savannali.  But  about  this  time,  (18G1,)  the  railroad  was 
•u-ized  by  the  southern  military  authorities,  and  used  principally  by  them  until  dc- 
Rtroyed  by  Uuneral  Sherman's  army  in  the  winter  of  18l>l.  In  16Q5  peace  was  declared, 
Hiiil  the  (tort  of  Saint  Mark's  was  again  open  tu  tnule. 

The  Atlantic  and  Gulf  Railroad,  being  destroyed,  wa?  nut  in  condition  to  carry  off 
llin  trade  of  the  district  spoken  of  to  Savannah,  and  for  a  short  time  Saint  Mark's 
lliiurished,  exporting,  in  tbe  season  of  ld65  ami  lH6i!,  17,000  bales  of  cotton,  in  tbe  season 
<if  I86l>  mill  1867  about  11,'JOIl  hales,  and  in  the  season  of  \mn  and  IHfi^  upward  of  4,0011 
bjleis.  At  this  time,  (March,  lr46j.)  the  business  portion  of  Saint  Mark's  was  destroyed 
I>y  lire,  com]>riaing  six  large  wareiiouscs,  a  wharf  over  40D  feet  long,  ico-honse,  and 
nteam  colton-preMH.  Uy  tbis  time  the  Atlantic  and  Gulf  Railroad  was  repaired  and  iu 
ninning  order,  and  a  cimnecting  link  was  compluted  between  it  and  the  .Tacksonville, 
l'i>nsai'iila  and  Mobile  Railrooil,  running  east  from  TallahassBe  to  Jackwiiville,  Florida. 
'1  tiia  link  connected  Tallahassee,  Florida,  oud  Savannah,  Oeorgia.  , 
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the  port  now.    A  steamer  arrives  from  Nl'w  Orleaue  aboiit  twicn  a  moutb,  i 
averare  of  live  hundred  barrels  of  freight,  priDcipiilly  fur  Middle  Florida.    Tlie«team- 
eni  take  oat  no  exporta,  except  a  tittle  cottoD  in  tbe  wiuter  to  Kew  Orleanii. 

AnofHteibiiHiQeHB  ia  done  here  iu  tbefall  and  wiuter  Mtasous,  by  aloops  and  «rbaonrr<; 
of  about  live  to  ten  toim  burdea,  and  drawing  some  3  feet  of  water,  riinniii);  bi-tvrru 
Saint  Mark'g  and  Apalachicola,  bringiu);  oystcrB  iu  cousiderable  ijuantities  fromlLi' 
latter  porti. 

The  future  of  Saint  Mark's  as  a  port  remaiuH  entirely  in  the  jiovrcr  of  the  JarkiwD- 
sonville,  PvuHncola  and  Mobile  Railroad  Compauy.  Sliould  they  lake  up  the  railroid 
between  Tallahassee  and  Saint  Mark's,  the  lattur  place,  as  a  |)ort,  is  destroyed.  On 
tbe  other  liuud,  shontd  they  extend  the'  railroad  to  deep  water,  at  Spanish  H»lr,  (» 
Mr.  1.  G.  Gilibs,  chief  enKineer  of  the  railroad  company,  informs  me  the  company  dewr* 
to  do,)  it  wonhl  have  a  very  );reat  ell'ect  in  the  revival  of  the  commerce  of  the  porl. 
Kbould  Ihix  be  done,  there  would  lie  no  necevKity  to  improve  the  river  above  tbe  S|iani!)i 
Hole,  and  Ih'Iow  thi-re  is  a  kooiI  channel,  which  would  nilow  vessels  drawing  9  fwi  "J' 
water  to  roujc  in  at  low  tide. 

But  ii]Hin  run-ful  ini]uiry,  liind  it  iHUot  Ilie  policy  of  the  railroad  company  to  impnTr 
Saint  Murk'N.  On  relerrin);  to  the  uiaus  of  the  Slate  of  Florida,  it  will  be  seen,  sliDDkl 
the  bulk  of  the  cotton  crop  of  Middle  iloriilaanil  Southern  Georgia  be  shipped  at  i^siut 
Mark'H.  the  cunipaiiy  wuutd  Itise  the  long  land-carriage  to  Savannah,  Ueorfjid,  and  Jatk- 
HoiiviHi-,  Floiiila,  and  );aiii  oid.v  the  sliort  carriage  i«  Saint  Mark' 


a.; 


From  TallnhasMre  to  Saint  Mark's,  twenty-one  mile",  26  cenlii  per  1(H)  p. 
From  Tulluhuhsee  to  I.ive  Oak,  Hixty-onu  uiile:),  :t3  cents  ]ier  liK)  |>ound( 
"  ~  n  Tall nh USUI' e  to  JackKonville,  one  hundretl  and  sixty-live  milea,  l.^ 


pounds. 


For  tarrgiug  coHoii. 


From  Tidlaliattsee  to  Saint  Mark's, 
From  Tallahassee  to  Jacksouville, 

The  uncertain  policy  of  the  railroad  company  baH  a  most  damaging  effect  npoa  )'»■ 
prosperity  of  the  port,  ae  no  encourageujcot  can  be  olfcred  for  m«rcliauts  to  eujilo}' 
their  capital  when  it  can  be  so  readily  lost  by  the  removal  of  (be  railroad. 

After  taking  a  careful  review  of  tbe  information  I  have  obtained  reepeotiu);  Ibr 
future  prospects  of  Saint  Mark's,  I  btdieve  that,  with  proiier  industry  and  a  very  ixrfi' 
■outlay  of  capital,  also  carrying  tho  railroad  tu  Spauisb  Hole,  a  very  large  auiooDl uf 
business  could  he  done  here. 

There  is  no  imrt  on  the  east  having  theadvantagoof  a  railway  communication  Detnr' 
than  Cedar  Keys,  a  distance  of  uinety  nutes ;  ou  tbe  west,  none  uEarer  than  Feosuvli. 
a  distance  of  two  hundred  and  eighty  miles.  Cotton  cau  be  carried  fioai  here  to  itiu- 
market  in  New  York  cheajier  thiiu  Uy  the  present  runto  via  Savannah. 

Tbe  cost  of  carrying  cotton  by  tbe  above  niuto  is  as  follows,  viz;  From  Tallabaw 
to  Jacksonville,  per  one  hundred  jwunds,  H5  ceuls;  and  from  Jacksonville  to  Savannih. 
32  cents ;  frum  Savannah  to  Sev  Yuik,  by  sail,  W  cents — making  a  total  cost  uf  tit' 
per  buudreil  pounds. 

By  tbe  Suint  Mark's  route,  it  cnnld  be  carrinl  ftom  Tallahaasoe  to  Saint  Mark's  f't 
2D  cents ;  from  Suiut  Mark's  to  Xew  York  fur  ?;'>  cents.  Ity  tbe  Savannah  route,  it  only 
takes  oue  week  to  New  York ;  by  tbe  Saint  Mark's  route,  one  uoutb.  TheirfuiT.  1 
allow  three  w«eks*  iuteri-Kt  on  the  value  uf  tbe  cotton,  at  10  iier  cent.,  wonlil  eigoal  I" 
cents  per  one  hundred  iHinnds;  thus  biinging  cost  of  Saiut  Mark's  runte  t\.Oa,  %'s>n-' 
jil.CTi,  the  cunt  of  Savannah  mute — leavmg  a  b)ilauc«  in  favor  of  Suint  Mirk's  of"' 
cents  per  one  hundivd  pounils.  Thus,  sliiiuhl  Saint  Mark's  export  but  half  the  fi>:i> 
thousand  bales  uf  cntton  it  i'X|)Ortcd  up  to  IHil,  allowing  five  nuudred  ponnds  ta  ih; 
twie,  there  woulil  \ie  saved  to  the  cottou-growers  of  the  district  au  auniuil  snm  «> 

8go,()00. 

On  the  other  hand,  Saint  Mark's  has  no  accommodation  at  pTwent  for  the  transactioi 
of  business;  no  wharf  of  importance,  the  present  one  being  ouly  about  6U  by  V  I"'' 
no  wari-houws  or  cottou-prcsses  of  any  descri]>tion. 

The  site  of  the  village  is  upon  low,  flat,  marshy  land,  covereil  over  with  weedn  U" 
stagnant  water,  and  tbe  climale  extremely  uiihealtby,  it  being  nearly  iiujNisaiblr  J<>>  =* 
new  resident  to  escape  having  severe  attacks  of  chills  and  lever.  The  foatt  >"  (i^ 
sul'ject  to  severe  gales  iu  tbe  lall  months,  which  sumctimes  do  great  damage. 
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I  8ce  no  prospi-<rt  at  present  of  Saint  Mftrk's  rising  in  iiujiorlauco  for  many  yoare  to 

Under  tbetie  circumstances,  I  do  not  think  it  would  be  of  tuiy  advantage  to  tbe  State 
or  district  to  fjraut  itii  ajipropriation  for  tbe  improvement  of  the  river,  tbe  cbuunel 
beinK  more  than  sufiicient  U)  aucomuiodate  tbe  very  limiteil  business  done  im  it. 

I  would,  however,  recommend  tbat  an  appropriation  of  tl,OU0  be  granted  for  tbe  pur- 
pose of  properly  staking  out  tbe  cliannel,  wUich  would  jjrove  of  great  value  to  vesBela 
DOW  using  the  river. 

Passiug  from  the  business  done  ou  the  river  to  aa  examination  of  it  for  iuiproviD); 
the  channel,  I  tind  tbe  river  to  run  through  a  low,  flat,  swampy  country,  aaU  at  high 
tides  the  land  on  both  Hides  is  covered  for  a  wide  distance  with  water. 

Tbe  rise  and  fall  of  the  tides  vary  to  a  great  extent,  being  considerably  indiiouced 
by  tbe  winds ;  hut  the  ordinary  rise  and  foil  I  found  to  be  3  feet  4  iachea — liigb  wal«r 
at  the  Saint  Mark's  wharf  being  about  lifty  miuutos  later  tban  opposite  Baiiit  Mark's 
ligbl'house.  Tliefall  of  the  river  betwei'U  thuse  points,  ascertained  by  careful  leveling, 
is  13.9  iucbes. 

Careful  sonndings  of  the  river  show  a  dejith  of  9  feet  of  water  in  the  nrtwent  cban- 
n»l.  with  the  exception  of  about  2IH)  teet  near  the  Juuctiou  with  the  Wakulla  Kiver,  and 
Ibis  part  of  the  cbauuel  will  be  rei|iiired  to  be  deepeiieil  about  It^  iucbes  through  lime- 
On  consulting  with  the  pilots,  I  found  they  did  not  complain  of  the  depth  of  wa(4<r, 
lint  the  difflcullies  met  with  iu  avoiding  tbe  numcrons  oystct-bars,  which  at  Hiinie  por- 
tions of  the  river  make  tbe  chuiniel  exceedingly  crooked,  especially  at  the  Devil's  Elbow 
and  Dock  Trap. 

The  work  to  improve  the  channel  will  be  principally  catting  through  these  oyster- 
bars.  I  found  them  to  be  composed  of  from  i>  to  tl  iiiehes  of  sbcll,  and,  for  a  duptb  of 
over  9  feet,  mud  and  sand,  which  could  easily  be  removed,  so  that  a  good  channel  could 
>ie  obtained  at  a  very  reasonable  cost. 

To  accooipany  this  report  1  have  prepared  a  plan  of  the  river,  drawn  to  a  scale  of 
1  inch  to  500  feet,  maile  entirely  from  lield-noteis.  Should  tbe  work  be  carried  out,  I 
wonld  recocumeud  following  tbe  old  channel,  as  shown  by  {dan,  aud  tbe  cut  to  be  maile 
below  mouth  of  Wakulla  Kiver,  3iH)  feet  wide  at  bottom,  with  sideslopcsof  IJ)  to  l.aud 
y  feet  deep  at  mean  low  water ;  esiiecial  [loiuts   for  improvement  being  ludieate<l  by 

Vessels  drawing  9  feet  of  water  find  no  dlfliculty  iu  passii^I  tbe  long  bar  op[>UHit« 
the  light-house,  aud  the  Spray  Bar,  &.C.,  until  near  the  Folly  Bar  ;  but  here,  owing  to 
tliia  bar  damming  back  the  water,  causing  it  to  run  into  the  channel,  thus  creating  a 
rapid  current  on  a  falling  tide,  there  is  some  difDciiity,  though  a  Hufficiency  of  water. 

Passing  Folly  Bar  the  channel  remains  good  until  arrivlug  at  the  commencement  of 
the  DeviUs  Elbow,  die  moat  dangerous  part  of  the  rivor.  At  this  point  tiie  channel 
turns  very  suddenly  at  nearly  a  right  angle,  and  as  vessels  endeavor  to  take  advantage 
of  the  tide  running  in  the  direction  they  are  going,  it  is  difficult,  either  in  ascending 
ur  descending,  to  keep  large  vessels  from  drifting  ou  tbe  bar  immediately  iu  front. 

From  this  point  the  channel  is  exceedingly  crooked  for  a  distance  of  about  tf,UUO  feet ; 
this  I  propose  to  straighten  as  shown  by  plan. 

Passing  up  the  river,  the  channel  remaius  good  until  near  tbe  entranceof  Big  Bayou, 
which  would  require  widening  and  straighleuiug ;  the  same  work  would  be  required 
in  tbe  channel  at  the  Duck  Trap ;  passing  on,  a  good  channel  is  found  to  tbe  wharf, 
with  the  exception  of  the  portion  shown  near  the  junction  with  the  Wakulla  River. 

To  make  the  improvements  I  have  doscribe<l  will  require  tbe  following  amount  of 
work  to  be  done : 

33,^€&  cubic  yards  dredging  sand,  nm<I,  and  shell,  per  cubic  yard,  at  50 

cents  per  yard (lf>,  4^12  INI 

r>,^73  cubic  yards  of  rock-cutting,  per  cubic  yard,  at  2:1  per  yard 19.719  00 

Stnking  out  channel 1,(NKI  0(1 

Eugiueeriug  and  contingencies,  10  per  cent 3,715  10 

40,866  10 

A  gootl  channel  containing  9  feet  of  water  could  bo  made  for  the  aiiin  of  $40,866.10, 
but,  as  I  stated  before,  the  business  clone  upon  tbe  river  is  not  of  sutbcient  importance 
to  appropriate  tbe  amount  of  money  required  to  improve  tbe  channel. 

I  have  the  honor  to  remain,  very  respectfully,  your  obedient  servant, 

JOSEPH  mjKNF.Y. 
jBtittaiil  Engineer  in  charge  of  Siirieg. 
Brevet  Brigodier-Oeneral  J.  H.  Simpmos, 

ColvHtlof  Engineeri,  United  Stait4  Jntg,  Mobile,  Ala, 
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640  report  of  the  chief  of  esgiseers, 

examination  of  choctawiiatchee  river. 

United  Statks  Engikeee  Office. 

Mobile,  Alabama,  April  0, 1S72. 

Genbual  :  I  have  tUe  honor  to  submit  berewith  the  report  of  Mr. 
Joseph  Bmncj  on  his  examination  of  Clioctawhatcliee  River,  Florida, 
authorized  by  act  of  Congress  approved  Afarch  3,  1871. 

This  report  shows  that  vessels  drawing  less  than  seven  feet  of  water 
can  pass  eastward  from  Pensacola  Bay,  tlirough  Santa  Uosa  Sotind,  for 
a  distance  of  twenty-six  miles.  Leaving  the  Sonnd,  they  enter  what  in 
commonly  called  "The  Narrows,"  ten  miles  in  length  and  from  one- 
fourth  to  one-half  mile  wide,  in  which  there  is  a  depth  of  only  from  4 
to  6  feet  of  water.  The  channel  in  these  narrows  is  very  difficult  of 
navigation  from  the  number  of  bara  to  be  met,  and,  on  acconnt  of  their 
shifting  character,  is  represented  as  not  being  susceptible  of  permanent 
improvement. 

About  four  miles  above  the  narrows  there  is  a  narrow  outlet  to  tbe 
Gulf,  called  "  East  Pass,"  having  a  depth  of  5  feet  of  water  on  the  bar, 
but  which,  on  account  of  the  violent  action  of  the  sea,  is  very  seldom 
used. 

All  merchandise  intended  for  ascending  the  Choctawhatchee  River  is 
obliged  to  be  reshipped  in  barges,  propelled  by  poles,  at  a  small  toffii 
called  Freeport,  five  miles  up  Le  Grand  Bayou.  This  is  a  place,  at  tbe 
present  time,  of  considerable  importance,  on  acconnt  of  having  direct 
communication  with  New  Orleans  and  Pensacola  by  means  of  several 
tichooners,  from  fifteen  to  thirty-five  tons  burden,  besides  occasioiinl 
steamboats.  It  is  r^)resented  as  unsuitable  as  a  dei>ot  for  transship- 
ment of  merchandise  on  acconnt  of  its  situation,  causing  tbe  barges  ruu- 
ning  on  the  river  to  be  poled  an  unnecessary  distance  of  sixteen  miles. 
This  is  caused  by  all  land  suitable  for  a  dei>ot  at  the  mouth  of  the  river 
being  held  by  the  General  Government  for  tlie  purpose  of  obtaiuinR 
timber  for  the  Navy,  although,  from  all  the  information  which  could  he 
obtained,  the  land  is  pronounced  totally  unfit  for  this  pur|)ose. 

Neither  the  means  nor  the  time  before  the  winter  floods  admitting  of 
an  accurate  survey  of  the  river,  in  accordance  with  my  instructions, 
only  such  an  examination  of  it,  from  its  mouth  to  Geneva,  the  present 
head  of  navigation,  a  distance  of  about  one  hundred  and  sixty  tuiltw, 
was  made  as  would  be  sufficient  to  predicate  estimates  tor  its  improve- 
ment. 

The  result  of  this  examination  shows  that  there  is  available  at  ail 
times,  between  the  mouth  of  the  river  and  Geneva,  at  least  8  feet  of 
water,  '.i  feet  more  than  can  be  can'ied  through  "  the  Narrows"  at  tUe 
east  end  of  Santa  Rosa  Sound,  and  that  the  obstructions  cousists  prin- 
cipally of  snags,  sawyers,  overhanging  trees,  and  two  wrecks  of  steam- 
boats. Another  source  of  difficulty  arises  from  the,  in  some  instanceSi 
tortuous  direction  of  the  channel.  The  improvements  therefore  ptfr 
posed  are  the  removal  of  the  obstructions  mentioned  and  the  straigbt- 
ening  of  the  channel  in  ]>lace8. 

Mr.  Burney  submits  three  estimates.  The  first,  amounting  to $08,716.80, 
contemplates  a  thorough  improvement  of  the  river;  but  the  present 
commerce,  in  his  opinion,  will  not  justify  so  large  an  appropriation  by 
Congress. 

The  second,  amounting  to  $^2,291.30,  contemplates  not  so  exhaustive 
an  improvement,  but  one  which  would  be  sufficient  to  meet  all  present 
aud  prospective  requirements  for  many  years  to  come. 
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The  third  estimate,  ainouutiag  to  834,332,  is  for  tlie  removal  of  ofa- 
strnctions,  which  make  the  navigation  of  the  river  hoth  difflcalt  aad 
dangerous,  even  for  the  amount  of  trade  done  on  it  at  the  present  time. 
Thia  amount  ia  about  10  i>er  cent,  of  the  vahie  of  the  merchaudise  car- 
ried on  the  river  during  the  paat  year,  and  it  is  behcved  tliis  extent  of 
improvement  will  he  sniflcieut  for  at  leaat  &ve  years  to  come. 

As  the  reiwrt  shows  that  the  value  of  the  available  timber  of  com- 
merce along  the  river  is  eatiuiated  from  850,400,000  to  «144,000,000, 
depending  upon  the  distance  in  which  it  can  be  profitably  hauled,  and 
the  value  of  the  business  done  daring  the  past  year  was  as  much  as 
4284,000, 1  resi)ectfully  recommend  an  appropriation  by  Uongiess  of 
the  last  amount  estimated  by  Mr.  Biirney  for  improving  the  river,  and 
wliicb  the  present  amount  of  trade  demands,  namely,  $31,332. 

Mr.  Bnrney  took  repeated  cross  sections  of  the  river  during  hie  exam- 
ination, all  of  which  have  been  mapped,  and,  with  the  other  information 
obtained  by  him,  have  been  placed  on  file  in  this  office  for  future  refer- 
ence. 

I  am,  very  respectfully,  your  obedient  servant, 

J.  H.  SIMPSON. 
Colonel  of  Un^ineers,  United  Stales  Army. 
Brigiwlier-General  A.  A.  HUMPnBEYs, 

Chief  of  Engineers,  United  States  Army,  Washington,  D.  C. 


United  Statks  £NatNEEK  Officb, 

AtobiU,  Alabama,  April  6,  1872 
Genkrai.:  Id  accortlaDce  with  vour  in  struct  ions,  dateil  tlie  11th  of  Novembor,  1871, 

E lacing  me  in  i^harfiu  of  the  eTcaminatinn  nod  Hiirvey  of  the  Cboctan'hntchea  River, 
Gorilla.  I  have  the  honor  to  report  that,  after  making;  the  necessary  nrrBDgeniHnta,  my- 
Bolf  and  assiHtant,  William  S.  Simpxon,  left  Mobile  November  14,  ltl71,  uii  board  tho 
UaitMl  t^tatea  liKht-houae  schooner  Florida,  arriving  in  Penstwola  November  17,  when 
I  aX  once  commenced  to  carry  out  the  first  part  of  your  inBtrilctioDs,  vix:  "  You  will 
tiret  make  an  examination,  and  in  thig  conuection  you  will  consult  such  peraoas  as  yoa 
can  tind  who  may  be  acijiiaiated  witli  the  nature  of  the  obstructions,  and  get  their 
views  ^a  to  the  bcDt  mauuer  of  removing  tliem.  Yoa  will  also  obtain  all  the  informa- 
tioa  {losnible  as  to  tbe  present  commerce  of  the  river,  and  the  probable  effect  of  any 
improvement  on  its  increase;  also,  the  character  and  resources  of  the  country  border- 
iuf;  on  it  and  its  tributaries.  The  result  of  this  examination  you  will  transmit  to  this 
office  aa  soim  ns  poxsible,  witb  an  estimate  of  the  cost  of  such  improvements  as  may 
lie  BORgested  bj  jour  examination." 

Also,  jouc  verbal  iastructions  to  obtain  all  the  infiirmation  poeaibla,  without  any 
nfiDeceaaitrydulay,  respecting  tbe  cavigation  of  Santa  Kosa  Hound  and  Clioc  Caw  bate  hea 
B»y. 

l''rom  tbe  above  instructions  and  the  data  in  my  possession,  I  submit  tbe  following 

Peueacola  is  sitnateil  on  the  Pensacola  Bay,  twelve  miles  from  the  Oulf  of  Mexico, 
in  tbe  eootity  of  Escambia,  Florida,  and  is  the  only  port  for  all  exports  aud  imports 
sacending  aud  descending  the  Cboctawhatcbee  River.  It  contains  a  population  of 
3,000  iuhabitante,  and  is  a  thriving  commercial  town,  and  naturally  iutenuited  in  any 
inaprovements  that  may  be  made  upon  the  river.  Seven  uiilee  down  the  bay  is  the 
towD  of  WarringUjn,  which  contains  the  United  States  navy-yard,  and  is  situated  ou 
oue  of  tbe  finMt  harbors  of  the  southern  coast. 

Leaving  Fensacola,  we  pass  into  the  Santa  Rosa  Soand,  which  is  about  twenty-six 
milea  long  and  two  miles  wide,  aud  contains  a  depth  of  water,  as  shown  by  Coa«t 
Survey  charts,  of  from  7  to  10  feet.  It  is  divided  Irom  the  Ouif  by  a  long,  narrow 
iitload  of  sand,  called  Santa  Kosa.  Leariug  the  sound,  we  enter  what  is  commonly 
calletl  the  Narrows,  ten  miles  in  length  aud  from  oue-fourtii  to  one-lialf  mile  wide, 
havinfc  a  depth  of  from  4  tn  5  feet  of  water.  It  is  vyry  ditHciilt  of  navigation,  on  ao- 
.coaolof  the  numerous  siiiftingeuud-bars,  and  is  not  susceptible  of  permanent  improvu- 
juent  OD  account  of  tbe  changing  uature  of  the  bottom.  Passing  ou,  we  entvr  the 
41  F, 
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Cboctanuatcbee  Bav,  nbich  is  about  forty  inilea  long,  mvco  milea  wide,  uid  contain'- 
a  sufficient  deplb  of  vratrr  fur  all  navi^^able  iiuriiosrB.  About  fonr  niilm  above  ibr 
NaTTOWB  tbere  is  a  narrow  outlitt  to  the  Oiill^  called  East  Paas,  having  a  drpth  <>(  i 
feet  of  water  on  the  bar;  hut  v-hicfa,  on  accouu(  of  the  violent  action  of  UieM^  is  vfi} 


All  merchandise  intended  for  ascending;  the  Cboctawhatchee  River  is  oblifKd  to  br 
re«hipped  at  a  amall  town  called  t'reeport.  To  airive  at  this  place,  vre  leave  the  Dortb 
side  of  the  bay,  about  Ihrce  miles  from  the  mouth  of  the  Cboctawhatchee  Rirer,  and 
enter  Lb  Grand  Bayou,  and  ascend  for  a  distance  of  five  miles,  before  arrivJDK  at  Fice- 
port.  This  ih  a  aniall  place,  containing!  ^vs  stores  and  about  one  hnndred  iahabitwit*. 
It  is  a  place  at  the  preaout  time  of  considerable  importance,  on  acoonnt  of  havioK  dirwt 
communication  with  Sew  Orleans  and  Peusacola,  by  menus  of  aeveral  scboonen  truia 
fifteen  to  tbirty-fivo  tuna  burden,  besides  occasional  steamboats, 

Freeport,  as  a  depot  for  the  transshipmeut  of  uierchundiiw  intended  for  aM«DdiD{C 
the  Choctaw  batcliee  River,  is  entirely  uosnitable,  on  aoconnt  of  itn  sitnatiixi.  caoftinE 
tlie  barges  ruuninc  on  the  river  to  travel  nu  iinaeceBaary  distance  of  Mxtcen  miln 
This  is  caused  by  alt  land  suitable  for  a  ilopot  at  the  mouth  of  the  river  bciofc  belli  Vy 
the  General  Oovcnimeut,  for  the  purpose  of  obtaining  timber  for  naval  porpo-.-. 
although,  from  all  the  information  I  could  obtain,  the  land  ia  pronounceil  to  lie  (olall; 
uufit  for  the  purpose  for  which  it  is  held. 

On  reaching  the  river,  1  determiued,  njtb  your  sanction,  as  neither  the  mrans  n^^ 
the  time  were  sufficient  to  make  an  accurate  survey,  to  commence  at  the  moalh  ai"i 
proceed  up  tbo  river,  takiuK  us  many  sections  of  the  same,  and  n»  full  notoi  of  IW 
physical  features  of  the  volley,  and  the  difflcnlties  to  be  overcome,  a*  woe  puMnMr 
nnder  tbe  circumstances. 

The  principal  mode  of  naviKatiou  adopted  on  the  Choc tawhalcbee  River  is  by  baTi;<~. 
from  ten  to  fifteen  tons  burden,  drawing  from  4  to  5  feet  of  water,  and  pmnellei]  i-y 

Soles  upward  of  30  feet  long,  the  barges  carrying  from  six  to  ten  polemeu,  and  niakir.^ 
x)m  two  to  three  miles  per  hour,  generally  accoiupiinhiug  the  round  trip  fnitn  Urnrt  j 
to  Freeport  aud  back,  a  distance  of  three  hundred  and  forty  milt^  in  fironi  fburtivii  i<> 
fifteen  days.  A  very  rapid  current  is  met  with  in  ascending  the  river,  which  iat*> 
from  ten  to  twelve  days  to  surmount,  while  in  returning  the  barge  driltn  with  tlit  cur- 
rent in  ftoia  three  to  lour  days  from  Geueva,  the  head  of  navigation,  to  Freeport. 

Entering  the  river  from  the  ba^,  I  tind  it  has  seven  dionths,  forming  a  omDecii-'i 
with  the  main  river,  at  a  distance  trom  the  bay  of  from  seven  to  ten  miles.  We  ein- 
fully  eiamioed  the  mouths,  and  find  the  one  coniinonly  used,  called  Mitchell'a  River,  ii' 
be  the  one  at  present  best  adapted  for  commercial  purposes.  Pasaiug  up  the  river,  *' 
find  each  side  of  the  same  composed  of  low,  swampy  marsbea,  covered  with  a  thii  'i 
undergrowth,  iutecBpersed  with  cypress  timber  of  good  qnality,  easily  oblaiuable,  anJ 
for  which  at  the  present  time  there  is  a  great  demand  in  the  market.  This  saamp 
coutinnes,  on  each  side  of  the  river,  for  a  distance  of  one  hundred  mile*,  with  orr.,- 
sional  small  blulfs  or  hammocks,  generally  covered  with  yonnK  pine.  At  a  dit'Tui- 
from  three  to  four  miles  from  the  river  is  the  oonutn'  known  as  pmy  woods,  from  wL'<  h 
could  be  obtained  a  large  snpply  of  first^ctasa  t>ii>e  lumber. 

As  shown  by  plan,  the  first  tributary  of  any  imjiortonce  is  East  River,  whii^  ni  ■ 
for  about  twenty  miles  in  the  country  and  again  joins  the  river.  Tbiastrvam  travrn'- 
a  good  lumber  district  partly  settled.  It  is  sometimes  used  by  the  barges  in  ascend, n; 
in  preference  to  the  main  river,  on  account  of  the  current  not  beiUE  so  snitt.  It' 
next  tributary  is  Cypress  Creek,  which  is  suitable  for  r^ing  lumber  for  a  distann-  ■* 
ten  miles,  of  which  there  is  a  large  supply.  The  next  tributary  is  Holuien's  Crwli.  J 
stream  of  considerable  importance,  and  navigable  tor  lifty  miles  to  Venou,  theconmi- 
seat  of  Washington  County,  running  through  a  good  timber  district,  portly  settlr-l 
and  from  which  are  exported  lumber,  cotton,  sugar-cane,  &c. 

Them  are  several  email  tributaries,  aa  ahown  by  plan,  traversing  good  timber-laix' 
from  which  luiuber  can  be  readily  obtained. 

Up  to  this  poiut.  one  hundred  miles  from  the  bay,  there  are  very  few  wtllenri,:-. 
and  not  much  land  near  the  river  under  cultivation.  Passing  upwonl.  the  Iwuk-i-: 
the  river  materially  change,  becoming  higher,  and  covered  on  each  side  vith  i'-< 
timber. 

At  a  distance  of  one  hondred  and  twenty  miles  np  the  river  is  sitaatod  Cejn>(i-ir''<. 
better  known  by  the  uameuf  Hewitt's  Blufl'.  It  is  the  county-neat  of  Holnim  Ci<ui :' 
and  contains  about  twenty-fivo  Inhatiilants,  two  stores,  and  two  dweUing-hotM**.  •' 
formerly  had  a  court-house,  jail,  clerk's  office,  See.,  hat  about  twelve  months  sg->  ll  > 
were  burned  down,  and  the  court  is  now  held  in  the  open  woods. 

About  one  hundred  and  sixty  miles  from  the  mouth  of  the  river  we  arrive  at  Genoi. 
in  the  Statu  of  Alabama,  the|ireseut  head  of  navigation.  At  this  point  the  IVa  Iti»' 
enters  the  Chuctawbatcbee  River.  This  stream  runs  in  a  Dorlherly  dirMlion  for  aU*: 
one  hundred  milea,  through  the  counties  of  Geneva,  CoHee,  Kale,  Pike,  and  Itarl-- ' 
aud  Iravtriics  one  of  tlio  bent  thnber  districts  of  the  State,  from  which  at  itremnit  imm  ' 
all  the  luuilirr  dcscemliug  the  river  is  obtained. 
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From  thiH  ^int  the  Choctawbatcliee  River  runs  in  a  northeasterly  direction  for 
abont  sixty  miles,  passing  throngb  the  cuuuties  of  Geneva,  Dale,  and  Henry. 

Thirty  miles  above  Geneva,  on  the  Chnctawhatchee  River,  is  situated  the  t«WD  of 
Newton,  in  the  county  of  Dale,  at  which  place  a  company  has  lately  been-formed  with 
a  view  to  the  improvement  of  the  river  between  the  two  places. 

The  town  of  Geneva  was  originally  situated  on  the  banks  of  the  river,  and  was  & 
pince  of  considerable  importance,  containing  abont  500  inhabitants ;  but  during  the 
year  1861  it  was  destroyed  bj'  a  freshet,  leaving  only  three  hoiiBos  of  the  orifcinal  nnm- 
ber  standing.  The  present  town  is  situated  in  the  forks  formed  by  the  Choctawhatchee 
«id  Pea  Rivers,  abont  three-fourths  of  a  mile  from  their  jnnotion,  in  the  county  of 
Oeoeva,  and  is  about  one  hundred  miles  southeast  of  Montgomery,  and  about  sixty 
miles  distant  from  the  nearest  railway  station.  It  shows  signs  of  considerable  vigor 
and  enterprise,  contains  about  two  hundred  and  fiAy  inhabitants,  six  stores,  court- 
house, church,  post-ofBce,  hotel,  &c.,  nearly  alt  of  which  have  been  erected  during  the 
last  twelve  months.  Previons  to  the  year  1861,  a  large  tract  of  country,  embracing  the 
counties  of  Dale,  Oeneva,  Coffee,  Barbour,  and  Henry,  in  the  State  of  Alabama,  and 
Washington,  Walton,  and  Holmes  Counties,  in  the  State  of  Florida,  depended  on  the 
river  as  the  only  outlet  by  which  their  produce  could  reach  the  market,  but,  since  the  , 
completion  of  the  Mobile  and  Montgomery  Railroad,  a  large  portion  of  this  country,  in 
the  Stale  of  Alabama,  has,  by  this  means,  found  another  outlet  for  its  trade;  butshonld 
th«  navigation  on  the  river  be  improved,  owing  to  the  cheapness  of  water-carriage 
over  rail,  1  have  no  doubt  that  a  large  portion  of  this  prodnce,  especially  cotton,  would 
again  use  the  river  as  a  means  of  transportation  to  market- 
Owing  to  the  scarcity  of  railroad  facilities  in  the  State  of  Florida,  the  counties  in  this 
Stal<',  mentioned  above,  are  still  entirely  dependent  upon  the  river  as  a  means  of  trans- 
portation.   The  following  tables  will  show  their  area,  resourcen,  &.c. 

State  of  Florida. 
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Of  the  resources  mentioned  above,  the  lumber  is  of  the  greatest  value  and  iitiport- 
aDce.  From  information  collected  from  merchants  and  others  engaged  in  the  lumber 
trade,  and  from  testimony  given  in  the  United  Slates  courts  respecting  land-claims,  ve 
find  that  the  lowest  estimate  given  is  that  lumber  can  be  pTofltably  hauled  a  distance 
of  three  and  a  half  miles,  and  the  lowest  average  per  acre  throughout  the  eutire  water- 
frontage  is  five  trees  per  acre,  which,  when  squared  and  delivered  st  the  mouth  of  the 
river,  have  a  value  of  $9  for  each  piece  of  timber.    I  estimate  the  water-fniutage  of 
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Viilue  of  caob  tree  avuilable  nliun  delivered  at  tbe  luoiith  of  tb«  ri 
■     Total  val  110  of  Ireea 

,    NoTB.— Bj-  one  of  tbe  larpest  firms  now  i 
tliia  avrrage  is  ninile  rouHliterabl;  larger, 
distauce  of  five  miles,  am)  placiug  tbe  average  number  of  treoa  at  ten  per  a< 
would  Kive  the  following  figures: 

Length  of  woter-froutage 

Distance  prolUable  to  baul 

Number  of  siiaare  niHes  .. 


ir  square  mile.. 


Total  value  of  trt.cs IW.OOO.iw 

Taking  a  meau  averai^  of  the  two,  wbicb ,  I  think,  will  form  a  fair  estimate,  tkr 
total  value  of  timber  available  would  be  (IJT,tiOO,000. 

From  careful  iuquii'itts,  I  find  that  tbe  folioning  statistics  will  show  the  »mmotil 
businoss  done  ou  the  rivur  during  the  past  year : 

Cotton,  600  bales,  at  £60  per  bale #«.«"'■•' 

Lumber,  14,000  logs,  at  iW  per  log yjli.n» '" 

Produce  descendiui;  the  river,  including  corn,  sugar-cane,  &c ^,INXI  i' 

Value  of  merchandise  aseeudtng  tbe  river,  estimated  at  30  barge-loada,  nt 

the  value  of  $:V)00  pur  barge 90.0t"<  ■■ 
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Fiom  the  above  table  it  irill  be  seen  tbiit  tbe  thermometer  wiu  tbe  bi|;hest  on  the 
ISthof  December,  beioft  9C<^ ;  the  loiveat  on  December  6,  beiiif(34^,  or  8'  below  freezing 
pniat ;  anil  tbut  the  {[reatest  variation  in  t«mperatiiTe  in  one  day  was  on  the  latter 
date,  being  a  variation  of  54*^ 

Carefully  reviewing  the  information  obtained,  I  And  that  this  is  comparatively  aniiw 
country,  and  what  is  biinfjing  it  into  importance  la  tbe  valnable  timber-laud  tbmugh 
which  the  river  rooa. 

Penaacola,  one  of  the  largeat  Inmber-czporting  ports  on  the  aontbcrn  coast,  ia  greatly 
interested  in  the  improvement  of  tbe  Choctawhatchee  River,  for  the  reason  that  tbe 
lumber  on  the  banks  of  the  Escambia  River,  from  which  it  has  hitherto  drawn  its 
largest  aupplies,  is  ttecomiug  exhausted,  and  on  acconut  of  the  long  land-carriage  und 
its  conseqent  increase  of  expense,  is  now  cansing  the  merchants  of  that  city  to  turn 
their  attention  to  the  almost  inexbanstible  and  comparatively  cheap  timbar-regiona  of 
the  Choctawhatchee. 

The  abipments  from  this  river  dorinc  the  past  year  are  only  tbe  commencement  of  a 
banness  that  will  no  doubt  be,  at  no  distant  date,  of  very  great  importance,  and  which 
would  be  greatly  facilitated  provided  that  proper  improvements  were  made,  so  as  to 
allow  this  Inmber  to  be  rafted  down  tbe  river  with  less  expense,  difficulty,  and  danger- 

I  also  find  that  one  of  the  greatest  obstacles  to  the  commercial  improvement  of  the 
river  is  the  large  area  of  laod  on  its  banks  reserved  for  naval  purposes  by  the  Qcq- 
eral  povernment :  which  land,  as  I  have  already  mentioned,  is  pronoanced  unfit  for 
the  pnrpotie  for  which  it  is  held.  On  account  of  this  reservation,  not  even  a  site  for  a 
depot  for  tbe  transship  men  t  of  goods,  brought  by  sailing-vessels,  can  be  obtained  at 
its  month,  compelling  the  resbipment  of  all  goods  intended  for  the  river  at  tbe  village 
of  ^eeport ;  thus  causing  sixteen  miles  of  extra  travetiug,  both  difficult  and  danger* 
ous  for  barges  built  for  boating  on  the  river.  As  this  is  of  great  importance  to  mer- 
chants and  others  interested  in  the  trade  of  the  river,  I  would  respectful)  v  recommend 
that  this  anbject  should  be  inquired  into  by  tbe  proper  authorities,  and  that  the  land, 
of  no  value  tor  tbe  purpose  for  which  it  is  held,  be  thrown  upon  the  market  and  sold 
to  private  parties. 

The  result  of  our  examination  of  the  Choctawbat«hee  River,  from  itsmoatb  to  Geneva, 
the  present  bead  of  navigation,  a  distaooe  of  about  one  hundred  and  sixty  miles,  shows 
that  there  is  available,  at  all  times  within  this  distance,  at  least  8  feet  of  water,  3  feet 
tnnre  than  can  be  carried  through  the  Narrows  at  tbe  east  end  of  Santa  Rosa  Doond, 
before  referred  to,  and  that  the  obstructions  consist  principally  of  snags,  sawyers,  over- 
han^ng  trees,  wrecks  of  steamboats.  Another  source  of  difficulty  arises  from  the,  in 
some  instances,  very  tortuoua  direction  of  the  chaunel.  Tbe  improvements,  therefore, 
proposed  are  the  removal  of  tbe  obstructions  above  specified,  and  the  straigh toning  of 
the  channel. 

I  submit  three  ealimatee  foT  those  improvements,  depending  npou  the  Iboronghneaa 
with  which  they  shall  be  executed. 

Etiimattii  of  eoni  of  remoring  tlie  obnIriifAion^  lo  uadgaHon  in  Hit  ChoctatehatclmK  Biver, 
from  Oaier^,  Jlabama,  lo  Iht  point  ahere  the  aame  fmpHtit  into  Choclawhatchee  Bay, 
Florida. 


To  2  anag-boats.  tackle  and  appurtenances  complete,  at  (3,000 (0,000  00 

To  steam  tow-boat  and  flat-bnata  attending  the  same,  including  expense  of 

workingsnaK-boats  6  months,  at  (5,000  per  month 30,000  00 

To  cutting  and  removing  overhanging  trees  on  the  bunks  of  the  river,  60 

men,  6  months,  at  8-15  per  man  per  month 16,200  00 

To  2  foremen,  at  (100  each  per  month,  6  months l.SOO  00 

To  subsistence  for  62  men  6  months,  at  (IS  each  per  month 4,464  00 

To  removing  wrecks  of  ateamers  Boston  and  Eighth  of  January 2,000  00 

To  dredging,  excavating  40,000  cubic  vards,  at  iiO  cents 20,000  00 

To  excavating  800  cubic  yards  of  aolidrock,  at  «J 2,400  00 

8-2,  SM  00 

To  engluoering  and  coutingenciea,  20  percent 16,452  80 

Amouut 9rf,716  80 


To  I  saag-boat,  tackle  and  appurtenances  complete,  at  (3,000 (3, 000  00 

To  working  tbe  same,  including  expenses  of  attending  tug-boat  and  flat- 

boal  8  ttioBlhs.  at  (:t,000  per  mouth 24,000  00 

To  onltmg  and  removing  overhanging  trees  from  banks  of  river,  30  men  8 

months,  at  (Upermontb  per  luan 10,800  00 


646  REPORT    OF   THE    CHIEF   OF   ENGINEERS. 

TolforeraimSmonthB,  at^lOO J*00  no 

To  aobsistence  for  31  men  fl  monthu,  at  (1:2  per  month  each 2.976  iW 

To  removing  wrecks  of  6l«amers  Bonioo  anil  Eighth  of  Janaary 8,000  (U 

43,STG  M 
To  engiueering  and  contiageDciuB,  20  per  cent g,TIS  sn 

Amonnt 5a,&l  » 


To  1  911  ag-boat,  tackle  andappurteaaQcca  complete $2,  jW  i>l 

To  working  same,  iucludingexpenaeof  attending  tug  audflat-hoat  5  months, 

at  13,000  per  month ■- IS.WU'^ 

To  romoving  overhanging  trees  from  river-banks,  30  men  5  inuotlis,  at  $4S 

per  month  per  man 6,7-VI  >'' 

To  1  snperiutenilent  5  months,  at  $100  per  month .'iOO  <■! 

To  snlisiotiug  31  men  5  mouths,  at  $12  per  month  per  wan l.rW  "' 

To  removing  wrecks  of  steanixrs  Buslon  and  Eighth  of  January 2,  Ot>i  <^i 

To  eiigiDceving  tuidcoQtiugeiiciefl,20  pur  cent 5,T2{  'U 

Amonnt 34,;»J* 

The  lintt  of  these  estimates  contemplates  a  thorough  »nd  complete  iraprovemeiit  s( 
the  river,  but  the  present  commorc«  of  the  river  is  not  of  sulScieiit  import«DC«  toTU- 
rant  me  in  recommending  to  fon  to  ask  the  General  (Sovemment  to  expend  so  li^ 
ati  amonat  of  money. 

The  second  estimate  ci)ntetiiplat«8  not  so  exhaostive  an  improvement,  bnt  which,  if 
applied,  wonld  be  suCBcient  to  meet  all  requirements  of  the  present  and  prmpectiir 
trade  for  many  years  to  come.  I  leave  lo  your  greater  experience  to  say  if  from  lb* 
figures,  data,  and  statistics,  which  I  have  furnished,  you  could  consider  the  rirei  if 
sufBoieot  commercial  importance  l4>  recommend  the  Government  to  ap|iropiiate  lb' 
amonnt  required. 

The  third  estimate  is  for  the  removal  of  obstructions  which  make  the  navigsticn  "i 
the  river  both  difficult  and  dangerous,  even  for  the  amount  of  trade  done  on  itatthrpro- 
ent  time.  The  amount  called  for  by  the  estimate  is  about  10  per  cent,  of  the  \ah' 
of  the  merchandise  carried  on  the  river  during  the  past  year,  and  I  estimate  Ibt  if- 
provement  would  be  sufBcient  for  all  purposes  for  at  least  five  years  to  comr.  Tbr- 
would  rednce  the  percentage  on  valne  of  goods  carried  during  that  time  to  S  pit 
cent.,  which  would  only  be  a  moderate  rate  of  insurance,  and  would  alao  Datunll.t 
tend  to  the  increase  of  business,  estiecially  that  wbieb  is  looked  forward  to  in  tlial  <''>' 
trict  with  so  luueb  interest,  the  development  of  the  lumber  trade.  It  is  only  reavio- 
able  to  suppose  that  this  increase  aloue  will  ba  many  times  greater  than  the  aiii<>^ii>' 
necessary  to  pay  for  the  reiinired  improvements.  I  would  therefore  respoutfully  rttwn- 
mend  that  this  amount  should  be  expended  at  as  early  a  date  as  powible  for  thr  pK- 
ent  improvement  of  the  river. 

In  conclusion  I  would  state  that  my  information  lias  been  obtained  from  the  avti 
reliable  sources,  and  may  be  considered  correct- 

1  have  also  to  thauk  the  merchants  and  others  upon  the  river  for  their  roann>ii-«  i*^ 
bospitAlity  extended  toward  myself  and  assistaut,  and  for  the  facilities  aflordrd  m  n 
obtaining  onriuformation  respecting  the  couuuerce  of  the  river. 

Respectfully  submitted. 

JOSEPH  BURSEY, 
Jsiialant  Etigiitefr  in  diarge  of  Ihr  Eir^miHaHiMi  aoi 
Suries  of  the  Choctairhaldia  liim- 

Bwsvet  Drigadiei-Geiieral  J.  II.  Simpkon, 

Colonel  of  Kiigiaeera,  Uaitfii  Slalo  Armn,  Mobih,  Alabama. 
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SURVEY  OF  TAMPA  BAY,  FLORIDA. 

United  States  EnaiMEBa  Office, 

Mobile,  Alabama,  March  30, 1S72. 
General  :  I  have  the  Iionor  to  forward  herewith  the  report  of  Mr, 
Oostare  Jaeaicke,  assistant  engineer,  on  the  survey  of  Tampa  Bay,  at 
Tampa,  Florida,  authorized  by  act  of  Congress  approved  March  3, 1871, 
Mr.  Jaenicke  submits  three  estimates : 

1.  For  a  straight  channel,  with  a  width  at  base  of  200  feet  ami  slope 
of  2.5  feet  horizontal  to  1  l<)ot  vertical,  and  a  nuifonn  depth  of  12  feet, 
mean  low  tide,  estimated  cost,  $502,121.90, 

2.  For  deepening  the  present  sniltug-ehaiinel,  which  lie  prefers, 
200  feet  wide  at  base,  12  feet  deep,  and  slope  2.5  to  1,  estimated  cost, 
♦549,021.80. 

X  For  deepening  the  present  sailing-channel,  width  at  ba.se  100  feet, 
sloi>e,  2.5  to  1,  depth,  12  feet,  estimated  cost,  $237,475.65. 

la  view  of  the  magnitude  of  the  cost  of  either  of  these  projects,  and 
the  liability  of  the  channel  in  either  case  to  HU  up,  I  would  recommend 
88  preferable  (for  private  enterprise,  however)  the  construction  of  a 
railroad  from  the  city  of  Tampa  to  Passage  Point.  This  point  is  only 
about  nine  miles  from  Tampa,  allbrding  a  good  site  for  an  entrepot,  and 
what  gives  it  especial  value,  vessels  drawing  13  feet  of  water  can  ap- 
proach it  within  one-fourth  mile.  The  railroad  could  be  made  and 
stocked  for  less  than  820,000  per  mile,  or  $180,000  for  the  whole  dis- 
tance,  and  as  the  city  of  Tampa  at  no  distant  day  will  be  connected  by 
rail  with  tho  Florida  railroads  to  the  north  of  it,  I  have  no  doubt  that 
this  extension  of  the  roads  to  Passage  Point  will  naturally  follow  as  a 
consequence. 

For  these  reasons,  and  the  present  limited  demands  of  commerce  in 
this  section,  I  do  not  recommend  auy  appropriittion  by  Congress  for  the 
iDprovemeut  of  the  harbor  of  Tampa. 

I  forward  to-day,  by  mail,  illustrative  of  Mr.  Jaenicke's  report,  in  one 
roll: 

One  map  of  survey  of  Tampa  Bay  at  Tampa,  Florida;  one  diagram, 
showing  n!ouDdings  of  Tampa  Bay  lower  down  ;  three  sheets  of  current- 
ohservations ;  one  diagram,  showing  railroad  scheme. 
1  am,  very  respectfully,  your  obedient  servant, 

J.  H.  HIMl'SOS, 
Colonel  of  Engineers,  United  States  Army. 

Brigadier-General  A,  A,  Humphreys, 

Chief  of  Engineers,  U.  S.  A.,  Washington,  Z>.  C. 


Hobilf,  Alabama,  Xorember  DO,  1871. 
1jk.ne]:ai.  ;  Oa  th»  26lh  of  Just  I  rcftivcil  tLc  riillowing  iiistmctioua : 

"  U.viTKi>  States  ENGi.VEEn  Okficr, 

"  MiMlc,  Alabama,  June  'iQ,  1971. 
"Sik:  Yoii  are  birebj-  placed  in  cliavgo  of  tJie  examination  and  survey  of  Tanipn 
Bay,  Floriila,  and  will  prouotd  to  Apalacliicola,  Florida,  \rbore  ;oii  will  biru  a  sloop  aod 
"tginhe  a  party  for  tlie  work.    You  will  then  proceed  to  Tampa. 

"TbisGXHnsiuation  and  niirvey  will  probably  extend  from  tbe  town  aboat  four  miles 
down  tbe  bay.  The  olyert  of  tbe  work  is  to  obtain  full  sud  exact  informatioa  ae  to 
vbat  will  be  required  to  improve  tbe  onvigation  to  tbe  extent  aathorized  by  tbe  pros- 
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n-houBo  offlciuls,  and  aueh  otber  pen«ma  as  may  be  acquainted  wilb  Ihe  nal 
tlie  obstructions,  and  get  their  views  an  to  the  beat  meaaB  of  overcoininjc  tbriu.  You 
irill  also  obtain  all  tlio  information'  possible  as  to  the  present  Dommerce  of  Ibe  place 
and  the  probable  effect  of  tbe  improvement  on  its  increase.  The  result  of  Ibis  eumi- 
nation  you  vill  transmit  to  tliis  office  as  soon  as  possible,  with  a  roush  estimate  as  to 
tbe  cost  of  obtaining  a  good  cbannol  up  to  the  wharves  at  Tampa,  wiUi  13  feet  uf  «>l(i 
at  mean  low  tide. 

"  Afterward  you  will  proceed  to  make  such  a  survey  of  tbe  bay  as  will  enable  you  In 
make  a  map  sUowiof;  the  nature  and  esteut  of  tbe  obstructions  and  an  accnrate  nli- 
mato  of  tbe  cost  of  iiuprovement. 

"  Mr.  D.  M.  Cortie  is  sent  witb  you  as  an  assistant,  and  will  be  subject  to  your  oxim. 

"  Xou  will  moke,  every  Saturday,  a  detailed  report  of  operations,  showing  the  pto- 
Kress  made  during  the  week  ending  on  that  day,  and  forwani  as  often  aa  the  mail  uti 
opportunities  will  allow. 

"Theamonnt  allotted  for  the  examination  and  survey  still  available  is  $l,938.tl>. 
which  must  cover  all  expenditurus  to  be  made,  inclndin);  the  work  of  the  draaxht^ 
man  in  platting  the  work  when  yon  return  to  this  office^  which  you  will  do  as  soou  u 
the  field-work  is  completed. 

"Your  pay  will  be  at  tirat{l!)Oper  month  ;  if  satisfaction  is  given  it  will  be  incTeiW 
to  $200. 

"I  tmst  yon  will  exert  every  ability,  and  carry  on  the  work  accnrat^ly,  ener^ticalli. 
and  economicBlly, 

"  Very  respectfully,  your  obedient  servant, 

"A.  R.  DAMRELL. 
"  Captain  Enginerrt,  United  Slater  Anttf. 

"  Mr.  Gi'STAVK  Jaknicke, 

"  Citil  Etiginerr,  Mobile,  Alabana." 

In  accordance  nitb  these  inatmctions,  I  left  Mobile  on  iHiardli^ht-bonsetugGeDrnit 
Poe,  accompanied  by  my  asaistant,  Mr.  D.  M.  Cnrrie.  We  arrived  at  Al)alarhin>li 
June  29,  10  o'clock  a.  ni.,  where  I  organized  my  surveying-party,  hired  a  sloop,  uil 
iroceeded  with  her  to  Tampa,  Florida,  stopping  on  the  way  at  Saint  Slark'a  to  Inft 
it.  Barney,  who  was  to  conduct  the  examination  and  survey  of  Saint  Mark's  ltii<^. 
I  arrived  at  Tampn  on  tbe  13th  of  July,  lt)7I,  and  began  work  July  17,  V*}\. 

During  the  progress  of  the  work  tide-observation s,w ere  taken  at  inlcrvils  of  fifl'*' 
minutes,  and  when  I  was  occupied  with  soundings  nnd  borings  the  readings  frooi  ibr 
rod  were  noted  at  intervals  of  live  minutes.  The  i;auge-clock  used  for  these  obsiTf 
tions  showed  true  time,  and  was  regulated  by  meridian  altitude  of  the  sun. 

I  began  to  take  soundings  and  borings  between  the  two  islands  lying  nt  the  moiilh 
of  the  river,  called  the  SuihII  and  Rtibbit  Islaudu,  and  as  thin  is  a  very  important  pu! 
of  the  survey  of  the  bay,  I  niabed  immediately  to  have  an  idea  of  the  formatiini  suJ 
ciiDStrnction  of  tho  bottom,  nnd  for  tbat  pnrpose  1  sounded  and  bored  at  points  'M>  fi-t 
apart,  running  a  diagonal  course  in  the  channel  from  the  south  point  uf  thrSmj" 
leland  to  tbe  nortlientit  point  of  Rabbit  Island. 

I  located  tbe  extreme  points  of  Rabbit  and  Small  Islaods,  and  Hscertuord  that  lb- 
former  extended  about  three-fourths  of  a  mile  from  northeast  to  southwest,  and  tbrw- 
eighlbs  of  a  mile  from  northwest  to  southeast,  and  was  composed  of  swamps  coven-l 
-wilb  dead  mangrove  wood,  and  with  sand  along  tbe  outer  edges,  and  that  (be  l*t*" 
extended  about  one-fourth  of  a  mile  in  length  from  north  to  soutb,  and  ooe-eijibth  i4  * 
mile  wide  from  east  to  west,  all  swampy,  covered  with  grass  and  weetls. 

After  bnvJDg  selected  the  various  stations  for  triangulatious,  tbe  beacon.".  triii«'' 
and  signals  were  established,  I  measured  \\m  l)ase-line  on  the  eastern  shore  of  Hill- 
borough  River,  exteniling  2,000  feet  north,  Ttf-  50'  east.  I  then  located  all  the  ilifl^rrni 
stations,  and  began  souudings  and  borings  from  tbe  upper  wharf  at  Tampn,  in  Hi!'" 
borough  River.  The  soundings  were  taken  in  parullel  ranges,  KH)  feet  apart,  snd  ■"•rf 
carried  on  sncceGafnlly  when  the  weather  permitted  ;  but,  thinking  tbe  approprialiis 
would  run  out  before  the  woi  k  was  completed,  I  was  obliged  to  run  tbe  ranges  >  grral'- 
distance  apart  toward  the  end  of  the  work  than  at  the  commencement. 

A  serii  h  of  careful  tidal  obaervationa  were  made  dniingtbe  whole  period  of  the  wnrL 
comtlini  il  with  currcnt-obser  vat  ions  at  different  stations.  The  instrumenlB  Qred  li.' 
Ihese  olii^i^rvationa  were  a  ship-tog  and  a  log-line,  divided  into  feet  and  fatbam.-<.  a  I'* 
SHCond  fiUss,  two  globes  for  siibsurfnce  currents,  a  box-gauge,  with  float,  and  ■  l^-h'j'l 
ixid,  divided  into  feet  and  teulbs,  a  good-going  clock,  ana  a  sextant  to  meafurvllK 
angle  of  direction. 

Thursday,  the  17th  of  August,  a  northwest  gule  set  in,  with  constant  nitt.  Al  i- 
o'olock,  noon,  a  hurricane  was  blowing  from  west-northwest,  the  water  risiut:  IS  ft«' 
higher  tlinn  usual.  This  hurricane  ilid  a  great  deal  of  damage,  not  only  on  sborr.  be 
blowing  down  fences,  trees,  telegraph-iKJsts,  Ac,  and  overflowing  the  railn*i)*  of  il» 
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my  bfocons,  tTtpwIs,  sif;nBl9,  aail  most  of  tlie  raDfjc-polea.    This  weather  c 
DDtil  the  morning  of  the  I9ch,  'when  the  galu  setlleil  duwti  lo  a  fresh  breeze,  aud  I  be- 
gan to  repair  the  ilnmage  as  qnickly  as  poRsiblv.    A  fjreat  <leal  of  time  and  uiaterial 

'--\t  by  thia  fearful  weather. 

Jaiuages  (toue  by  this  hurrt 
.  oa  the  24th  of  August.  Ti 
nortbnest  to  anutbn'est,  vraabbg  and  blowing  all  tbe  establish^  tripoda  aod  eiguala 
down  agaio,  this  loakiDg  the  aecoud  time  tbo  work  nae  ioterrupted  la  the  most  disa- 
greeable manner.  Mouday,  tbe  2dlb  of  AagUHt,  I  was  able  again  to  proceed  with  tbe 
work,  and  carried  on  the  observatious  from  this  date  to  tbe  15tb  of  October,  when  I 
rMcbed  deep  water,  that  is,  12  feet  mean  low  water,  mid-bay. 

Doring  this  periodthemoBtniifavorable  weather  WB8  prevailing;  strong  north  windB 
efaanged  with  calme  and  heavy  rains.  Ou  the  15th  of  October  I  stopped  the  wor1(,aud 
diacbaraed  the  sloop  and  our  crew.  On  the  I9th  of  October  I  ordered  luy  assistant, 
Mr.  D.  M.  Currie,  back  to  Mobile  to  plot  the  work,  aud  1  roinaineil,  having  received  a 
c«iDinnnication  ironi  the  office  to  wait  for  the  light-lionso  schooner  Florida,  and  to  re- 
turn in  ber  to  Mobile  at  tbe  end  of  the  month.  I  took  the  work  up  again,  hired  the 
mea  by  the  day,  aud  made  curront-obsert-atione  dnriuK  five  days,  as  already  mentioned 
above,  from  the  27th  t«  the  3Ut  of  October,  On  this  day  the  schooner  Florida  arrived. 
I  finiBDed  np  tbe  work  and  discharged  the  men,  and  returned  in  her  to  Mobile. 

ThiH  exaujinatian  and  survey  gives  the  following  results: 

Finit.  In  regard  to  the  soundings,  I  tlnd  that  the  lower  port  of  this  river  flows  in  a 
bed  composed  of  successive  layers  of  solid  limes  toue  rook,  mud,  sand,  andahells  in  great 
iiTe^ularity,  varying  from  5  U)  6  iuchea  in  thickness,  and  that  the  least  depth  of  water 
attaiued  at  mean  low  tide  in  mid-channel  is  4.5  feet.  Tbe  depth  of  the  river  at  mean 
low  water  between  tbe  upper  wharf  and  the  Government  w hail  varies  from  9  to  11  feel; 
from  this  place  to  tbe  mouth  of  the  river  it  decreases  again,  and  the  present  saiUng- 
cbannel  has  an  average  depth  of  5  fept  till  it  reaches  the  quarantiue-pole,  where  there 
ia  4.5  feet  at  mean  low  water:  from  here  to  the  middle  of  the  hay  the  depth  gradually 
increases  to  V2  feet  at  mean  low  tide.  Tbe  bottom  of  the  present  sailing-channel  is 
composed  of  a  soft,  movable  mud,  into  which  a  person  can,  without  any  exertion,  push 
a  pole  from  10  to  12  feet. 

The  greatest  vuli>citv  uf  ebb-tide  is  2.9  miles  per  hour,  and  for  flood-tide  1.4  miles  per 
honr.  The  eurface-curreuta  ilepend  a  great  deal  on  the  wind ;  when  northerly  winds 
— e  blowing  there  is  very  little  flood-current    At  flood-tide  I  found  the ' 


velocity  at  a  depth  offifeet,  being  30  feet  in  liftcen  seconds,  eqnal  to  1.4  miles  per  honr. 
"   -■•■--'-■el  four'   '■- ' '   -'' -      -^ --*'  '-  -   -  ■^" '- 


At  ebb-tide  I  found  tbe  maximum  velocity  on  the  anrface  m  feet  in  fifteen  seconda, 
equal  to  2  9  miles  per  hour ;  the  accompanying  diagram  will  show  it.  Often  I  observed 
a  sadden  slacking  of  the  water  in  the  bay  when  the  wind  was  ebifliuf;  arouud,  and  I 
preenme  that  during  tbeae  atande,  sediments  are  settling  down,  forming  those  banks 
in  the  upper  part  uf  the  bay. 

The  ehb-ciirreut  at  the  anrface  runs  down  sometimea  two  or  three  hours  longer  than 
regular  tidal  time  would  pormit,  while  a  slow  lluod-curreut  is  rnuuiug  up  at  thit 
bottom. 

Tbe  rise  and  fall  varies  much ;  its  average  is  S,5f<:et  in  aummer-tim<',  when  anulbertj 
winds  are  prevailing ;  in  winter-time  it  ou^bt  to  be  leaa,  because  the  nui'thevly  winds 
fgrce  the  water  out  of  f  he  bay. 

By  this  examination  and  survey  I  Hud,  secondly,  that  there  are  two  ways  tu  got  ti>  a 
channel  up  to  the  wharves  of  Tampa,  as  the  accouipanying  estimate  will  show. 

The  first  one  I  would  recommend  is  to  use  the  present  sailing.channel,  which  ruua  ia 
»  crooked  way  along  the  western  shore,  with  an  average  depth  of  .I  feet,  to  tbe  quaran- 
tine-pole, aud  from  there  the  depth  increases,  running  in  a  curve  toward  the  western 
■kore,  moving  ont  agiiiu,  in  a  southeastern  direction,  until  it  reachea  <lBep  water. 

The  aecond  one  would  run  from  the  J'i-foot  water  point  in  a  straight  Hue,  between 
the  two  islands,  with  very  little  curve,  up  to  the  wharves  of  Tampa. 

The  preseut  sailing-channel  has,  throughout,  a  soft,  muddy  bed,  and  a  short  distance 
only  is  to  bo  cut  through  a  sandy  bottom,  while  the  proposed  straight  chaunel  would 
be  cut  through  sand  fur  a  distance  of  15,500  feet. 

Considering  the  ebb-current  to  be  the  stronger,  it  would  keep  both  ehauuels  ojien  if 
a  dike  or  bulkhead  should  he  built  froiu  the  small  islands  to  the  eastern  bank  of 
Hillsborough  Kiver,  and  another  from  Oyster  Bar  to  tbo  western  shore.  In  thia  case 
tbe  corrent  woulil  bo  increased  ou  account  of  tbe  quantity  and  pressure  of  the  water. 

The  Small  Islaud  lies  like  a  breakwater  at  the  muutb  of  tbe  river,  and  aplita  the 
carrent  into  two  branches — one  innniug  south,  along  the  western  shore,  the  other 
turning  to  the  north,  and  flowing  ahinj?  the  eastern  shore  of  the  bay.  Vessels  drawing 
Vi  feet  of  water  can  alvi'lays  rnn  up  behind  Rabbit  Island  and  flud  a  good  anchorage. 

The  en  trance  to  Manatee  River  isdifflcult  to  Qod.  There  ought  to  be  a  large  b^cou 
placed  at  its  mouth. 
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It  would  also  be  of  f^at  importance  to  tliecoastiQe  trade  trabencon-liebtbemUti' 
lished  at  GuUtlen  Point,  to  guide  veasels  coming  up  Kgmout  Ke;  ChanDeltt  night. 

Wbetber  these  improve  me  nte  b«  carried  out  or  Qot,  the  present  uuling-channet  iibonid 
>be  ntaked  or  marked  oitt  !□  some  way. 

Three  estimates  are  submitted :  one  for  a  straigbt  chanuel  with  awidthatltaMofS'^ 
feet,  and  two  for  deepening  tbe  present  Baihug-cbnnnel,  one  with  a  width  at  bue  «l 
200  feet,  and  one  of  100  feet ;  nit  with  a  slope  of  2.5  feet  horizontal  to  1  foot  perpdi- 
dicular,  nnil  a  uniform  depth  of  IS  feet  mean  low  tide. 

Ealimate  ••/  coat  for  Xht  elraight  ehannel,  width  at  bate  200  Jnt,  nlope  2.')  /rrt  la  I  /wJ, 
depth  1'2/tel. 

846.573  c«bi I!  yards  of  material  to  l>e  removed,  at  50  cents $42S,S^  Si 

8,39*cnbic  yards  of  cock  to  be  removed,  at  ftl STi,  !*■  uO 

flOO  linear  fttft  of  piling  and  planking  for  jettees,  at  JIO fi.OOOi* 

Contingenfies  and  engineering,  10  percent 45,647  ff 

502.121511 

Kutiiuate  "f  eott  for  diepeii'iHg  the  prrteut  tailiHg-chamiel,  iridth  at  baei  2<lO  fat,  ilope  i.'' 
feel  lo  1  foot,  depth  12  /«■!, 

938,991  cubic  yards  of  material  to  lie  removed,  atGOconte f4fi9,4W  .V 

8,396  cubic  yards  of  rock  to  be  removed,  at  ^ iiS,  l>^ '* 

fiOOIinear  feet  of  piling  and  planking  for  jettees,  at  110 n.llOO '■ 

Contingencies  and  engineering,  10  per  cent 49,93H  ^ 

Entimale  of  rout  of  deepening  the prrsnit  »axliiig-rhanBel,  width  at  bate  WXtftrl,  iloptiUif"' 
.  to  1  foot,  deptk  12  feet. 

489.495  cubic  yards  of  material  to  be  removed,  at  50  cents $34.1,71"  > 

4, 196  cubic  yards  of  rock  to  be  removed,  at  $3 la..")!!!  ••• 

500  linear  feet  ofpiling  and  planking  for  Jettees,  at  (10 5,nuo -" 

Contingencies  and  engineering,  10  percent afi,lSI  li 

aSJ.lTSliS 

After  niy  arrival  at  Tampa,  on  the  15th  of  July,  I  endeavored  to  make  m.n-lf 
acquainted  with  the  commercial  and  mercantile  alfairt  of  tbo  place.  I  submil  Ih^ 
following  report,  based  on  researches  supported  by  the  opiuious  of  tbe  mo*!  pramiDral 
business  men  of  the  place. 

Tampa,  utuated  on  tbe  esstrm  I>iiuh  of  Hillsliorongh  River,  is  a  placp  of  abnni  oc* 
thousand  inhabitants,  white  and  colored,  rapidly  increasing  by  settlers  from  the  N'nrtb 
It  has  a  few  Government  buildings,  situated  on  a  fine,  well-cnltivafod  njmt  of  UnJ. 
8urrouude<l  by  live-oak  trep«,  called  Fort  Brooks,  or  more  generally  known  u  ll>r 
Garrison,  in  charge  of  an  agent  of  tbe  United  States  Quarter uioater  Departnteut  iinl 
also  occupied  by  a  custom-house  officer. 

The  soil  is  sandy,  but  very  prodnctive  ;  sweet  potatoes,  cotton,  sngar-cane.  nnfi'''- 
and  all  kinds  of  tropical  fruits  are  advantageonsly  eultivaled.  Cypreiw.  n^ir.  •t^- 
and  pine  grow  abnndantly ;  cattle,  hogs,  ahwp,  chickens,  &c.,  are  extensively  r»i-"l; 
hides,  deer  and  otter  skins,  bees- wax,  sugar,  and  simp,  are  exporteil. 

There  is  one  saw-milt  and  cedar-pencil  mill,  turning  out  daily  lumber  and  •.■"i"- 
pencil  boards,  whicli  ore  shipped  to  Europe. 

Tlie  annua]  exports  and  intpons  of  Tampa  arc  about  sixty  thousand  balrsof  diffi^'"' 
kinds  of  merchandise.  In  conucction  with  tbe  above,  statement  of  exports,  nbiaiM^ 
from  the  niost  reliable  pei'sone  in  Tampa,  I  give  the  statements  of  other  individails* 
to  the  shipments  of  cattle  made  from  tbis  section  of  tbe  country,  and  passing  ihn>U' 
tbo  waters  of  the  bay  to  forei^  ports. 

There  are  (torn  twelve  to  eighteen  thonsand  head  of  cattle  shipped  from  this  p^- 
and  a  greater  part  of  the  value  accruing  from  these  shipments  retnma  to  tbi>  p*" 
in  the  shape  of  merchandise,  consisting  of  groceries,  dry-goods,  hardware,  ■&&.  lo  ** 
disposed  of  iu  tbe  interior.  Tbo  fishing  trade  is  carriedon'toBgr«at  eileoi.tiHl) 
good  busiui'ss  is  done  by  traders  in  oystere. 

In  Tampa  there  are  about  eighteen  stures  dealing  audeichaDginittbeir  goods  lot  lk> 
produce  ot  the  couuti'y  around.  .,  . 
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There  is  not  mnoh  money  in  circnlatioii ;  buBineaa  is  done  on  the  credit  syBtom. 
Beaides  these  stores  there  ore  one  neivspaper-printing  eabiblishment,  a  blaokauith,  ft 
tinsmitb,  haTnese-uiakor,  aud  two  earpeut^,  ul  nbil« ;  the  laboreTs  are  all  colored 


At  present  Tampa  is  isolated ;  there  is  do  railroad  communicatioa  witli  tbe  Nottb, 
and  only  sdiaU  coasten  maintain  the  trade  between  this  place  and  the  porta  of  the 
Oitl£    Notwithstanding  this,  there  is  a  considerable  business  done. 

A  small  Hteamer  runs  between  Tampa  aDd  Cedar  Keys,  connecting  weekly  with  the 
mail-boat  for  Nfw  Orleans,  toncliing  at  Manatee  Uiver  and  Clear  Water  Harbor,  cajTf- 
ine  tbe  United  States  mail. 

Id  relation  to  the  mails,  there  is  an  overland  mail  from  the  North  to  tbin  place  twice 
a  week,  arriving  Honda;  and  Saturday,  leaving  Sunday  and  Wednesday. 

In  the  immediate  vicinity  of  Tampa  there  are  some  very  tiuo  snlphur-springs,  and  if 
commnoication  were  opened  by  water  or  land,  they  would  attract  visitors  fron  all 
partn  of  the  country,  and  would  l>e  a  source  of  considcraido  prolit  to  the  towu  and 
■nrrouuding  conn  try. 

There  is  u  very  large  extent  of  country  surrounding  Tampa  which  is  extremely  fer- 
tile, having  the  finest  climate  in  tbe  world,  bnt  which  is  sparsely  popalateil,  with  all 
(he  advantages  necessary  to  build  u  country,  provided  the  nutnral  advautagi's  are  im- 

Tbe  present  oont-emplate*!  iiuprovements  will,  in  the  opinion  of  business  men  of  this 
place,  increase  the  imports  and  exports  at  least  100  per  oeut. 

If  Tampa  is  connected  with  the  North  by  rail,  and  the  proposed  iniprovenientB  are 
made,  tbe  place  wiU  no  doubt  rapidly  impnive;  it  will  be  brought  in  connection  with 
all  the  ports  in  tbe  Oiilf  by  linen  of  steamers.  Gi>ods  can  then  be  carried  by  steamer 
to  Tampa,  and  from  there  sent  North  by  rail,  avoiding  the  dauj^roas  carriage  aroond 
Key  Weat. 
Reanectfully  submitted. 

(ItSTAVK  JAENICKK, 

AiU:i<taul  Eiiginfer  in  ckargf. 
Brevet  Brigadier-General  J.  H.  8iMP.«ov,  ■ 

Colonel  of  BBginetra,  United  States  Army. 


APPENDIX   P. 

ANNUAL  BBPORT  OF  MAJOR  Q.  A.  GILLMOllE,  CORPS  OP 
ENGI5EEES,  FOR  TDE  FISCAL  YEAH  ENDING  JUNE  30, 
1872. 


United  States  Engineer  Office, 

New  York,  Augvat  28, 1872, 

Gbnebai.  :  I  have  the  bonor  to  submit  tbe  following  report  of  tbe 
operations  carried  on  for  the  improvement  of  tbe  ship-channel  in  Charles- 
ton Harbor,  South  Carolina,  during  the  past  fiscal  year  with  the  $13,000 
appropriatm  by  the  act  of  Marcl^S,  1871,  and  the  operations  contem- 
plated dnring  the  present  and  coming  fiscal  years.  Under  the  act  ap- 
ppoved  June  10,  1873,  $38,700  was  appropriated  for  this  object. 

Od  the  31st  day  of  October,  1871,  a  contract  was  entered  into  with 
Mr.  BenjamiD  Maillefert  for  the  removal  of  the  five  following  named 
and  described  wrecks  for  the  sum  of  $10,800,  and  tbe  proceeds  of  tlie 
■wrecks,  viz: 

The  Palmetto  State,  an  iron-clad  gaa-boat,  sunk  in  the  month  of  Town 
Creek,  jnst  above  the  city,  in  1865. 
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The  Cbarleston  and  Cliicora,  two  wrecks  near  each  other,  in  Cooper 
River,  below  Drum  iHland,  off  Marshall's  wharf. 

The  Beatrice  aiid  her  compauioD,  two  wrecks  near  the  inner  month 
of  Beach  Channel  of  the  north  side  of  Drunken  Dick  Shoal. 

At  the  close  of  the  fiscal  year  the  four  wrecks  first  named  bad  been 
entirely  removed  in  accordance  with  the  terms  of  the  contract,  and  since 
that  date  the  companiou  of  the  Bentrice  has  slso  been  removed,  and 
the  contract  completed.  Over  the  positions  occupied  by  the  Palmetto 
State,  Charleston,  and  Chicora,  there  is  now  an  unobstructed  depth  of 
12  feet  at  mean  low-water,  as  required.  The  Beatrice  and  her  compan- 
ion were  taken  out  to  a  low-water  depth  of  15  feet,  ia  fulfillment  of  the 
contract,  but  the  sand  has  since  accumulated  upon  the  sites,  and  changes 
are  constantly  going  on  there»  giving  a  variable  depth  of  9^  to  11  feet 
at  mean  low  water.    The  position  requires  some  dredging. 

On  the  15th  day  of  April,  1872,  a  contract  was  entered  into  with  Mr. 
Benjamin  Maillefert  for  the  removal,  to  a  depth  of  25  feet,  mean  low 
water,  of  the  wreck  of  the  Bingle-turreted  monitor,  Fatapsco,  sank  iq 
29  feet  of  water  near  Fort  Sumter,  the  contractor  to  retain  the  proceeds 
of  the  wreck  as  compensation.  At  the  close  of  the  fiscal  year  the  work 
bad  BO  far  progressed  as  to  give  an  anobstructed  depth  of  19  feet  o%'er 
the  wreck  at  mean  low  water.  At  the  present  date  the  work  nuder 
contract  is  nearly  completed. 

PEOJEOT  FOR  CONTINUING  THE  WOEK. 

After  paying  for  the  removal  of  the  wrecks  under  existing  contracts, 
there  will  remain  available  for  this  work,  from  the  two  appropriationslast 
made,  the  sum  of  $3t>,44l,which  it  is  proposed  to  expend  substantially 
as  follows,  viz : 

1.  In  removing  a  wreck  near  Fort  Sumter,  to  a  depth  of  7  feet, 
mean  low  water,  $1,200. 

2.  in  removing  wreck  of  monitor  Weehawken,  cutik  in  main  chan- 
nel abreast  of  Morris  Islaiid,  to  a  depth  of  2U  feet,  mean  low  water, 
$12,000. 

3.  Id  removing  wreck  of  wooden  guii-boat  Ilousatonic,  sunk  outside 
main  bar  in  the  track  of  northern -bound  vessels,  to  a  depth  of  20  feet, 
mean  low  water,  $10,000. 

4.  lu  dredging  Beach  Channel  to  u  depth  of  15  feet,  and  a  width  ot 
275  feet,  mean  low  water,  and  dredging  iu  the  positions  formerly  occu- 
pied by  the  wrecks  of  the  Bentrice  and  her  companion,  $10,000. 

5.  In  removiug  12j  linear  feet  from  the  end  of  Bowman  Jettee,  anil 
the  remains  of  a  contiguous  wreck,  to  a  depth  of  20  feet,  meau  low 
water,  $8,000. 

It  is  contemplated  to  do  all  the  work  by  contract  except  the  drodgiDg 
in  Beach  Channel,  which  will  be  uudertakeu  by  the  chartered  dredge- 
boat,  now  at  work  on  the  bar  at  the  mouth  of  the  Saint  John's  Kiver, 
Florida. 

Should  the  amount  available  ($39,441)  be  iusnihciont  to  complete  all 
the  work  above  designated,  it  is  proposed  to  omit  or  postpone  the  re- 
moval of  the  wreck  near  Fort  Sumter,  and,  if  necessary,  to  reduce botk 
the  amount  of  dredging  in  Beach  Channel,  and  the  length  to  be  removed 
from  the  end  of  Bowman  Jettee,  iu  which  case  the  appropriation  of  ao 
additional  amoaut,  sufficient  to  secure  the  execution  of  the  foregoing 
projects,  will  be  requested. 

I  shall  be  able  to  determine  this  question  early  iu  September pmx- 
imo,  in  ample  time,  it  is  thought,  for  any  new  estimate  which  it  may  he- 


EEPOET   OP   THE   CHIEF  OF   ENOrSEERS.  653 

come  necessary  to  make,  to  be  embodied  in  the  annual  estimate  of  the 
Chief  of  Engineers. 

Very  respectfnllv,  your  obedient  servant, 

Q.  A.  GILLMOUB, 
Major  of  Engineers,  Brevet  Major-Oeneral,  U.  8.  A. 
Brigailier-Generil  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S.  A..  Wankinfflon,  D.  C. 


improvemest  of  savannah  harbor  and  river,  geor(!ia. 

United  States  Engineer  Office, 

Sew  lorA-,  August  28,  1872. 
Geseral  :  I  liave  the  honor  to  report  that  nothing  was  done  toward 
theimprovement  of  Savannah  Harbor  and  Eiver  Georgia,  during  the  last 
fiscal  ;ear,  as  the  amount  appropriated  for  that  parpose,  $50,000,  was 
not  available  nntil  the  10th  day  of  Jnne,  1872. 

Dnring  the  present  and  bomiog  flscul  years  it  is  contemplated  to 
commence  and  prosecute  these  improvements  substantially  as  follows, 
Tiz: 

1.  In  removing  one  crib,  sunk  as  an  obstruction  in  the  channel  below 
Fort  Jackson,  estimnted  to  cost  $1,500. 

2.  In  removing  nine  cribs  suuk  in  the  Xorth  Channel,  opjraaite  the 
upper  end  of  Elba  Island,  estimated  to  cost  $10,125. 

3.  In  removing  one  wooden  wreck  sunk  in  the  North  Channel,  opposite 
the  upper  end  of  Elba  Island,  estimated  to  cost  $l,2oO. 

4.  In  dredging  on  the  sites  of  the  cribs  and  wrecks  removed,  $1,200. 

5.  Indredgingachannell2i»feetwideatthepoints,  and  to  the  low-water 
depths  mentioned  below,  viz :  On  the  shoal  below  Fig  Island  to  a  depth 
of  12.}  feet ;  on  the  shoal  near  the  head  of  Elba  Island,  to  the  depth  of  12  J 
feet;  on  the  flats  abreast  of  Elba  Island,  to  a  depth  of  12^  feet;  oppo- 
site the  lower  end  of  Elba  Island,  to  n  depth  of  12^  feet ;  on  the  flats 
northeast  of  Fort  Pulaski,  to  a  depth  of  12  feet. 

For  the  continuance  of  this  work  iu  widening  and  deepeniug  the 
channel,  and  in  i-emoviug  the  other  eleven  cribs  and  three  wrecks  lor 
which  an  estimate  was  submitted  in  myrei>ortdatedDecember21, 1871, 
an  appropriation  is  requested  for  the  fiscal  year  ending  June  30,  1874, 
of  $100,000. 

Very  resi»ectfnlly,  your  obedient  servant, 

Q.  A.  GILLMORE, 
Major  of  Engineers,  Brevet  Major-General,  U.  8.  A. 
Brigadier-General  A.  A.  Uumpheets, 

Chief  of  Engineers,  U.  8.  A.,  Washinifton,  D.  C. 


P3. 

survet  and  examination  of  savannah  eiver  and  habbob,  aeoeqia- 

United  States  Engimeee  Office, 

A'eic  York,  December  21, 1871. 
General  :  I  have  the  honor  to  state  that  three  charts,  compiled  from 
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the  survey  aod  exatninatioD  of  SavaDnah  Itiver,  Georgia,  made  in  Siay 
last,  have  this  day  been  forwarded  to  you  by  express,  viz : 

Ko.  1.  The  examinatioD  of  Savaonah  liiver  aad  Harbor  frooi  tliecity 
to  Elba  Island. 

Ko.  2.  The  ezauiiuntiou  of  the  North  Chaunel,  Baviiniiah  River,  oppo- 
site Fort  Pulaski. 

No.  3.  Preliminarj-  fikelch  of  the  upper  junctiiiii  of  the  Savannah  and 
Back  Itivers. 

There  is  also  sent — 

No,  4.  Chart  of  Savannah  Itiver  and  Wassau  Soiiud. 

The  present  depth,  at  mean  low  n-ater,  oa  the  bar  at  the  month  of 
Savannah  liiver,  is  about  18^  feet,  with  a  mean  rise  and  fall  of  7  feet. 

The  mean  rise  and  fall  of  tide  at  the  city  of  Savannah  is  0^  feet. 
Vessels  drawing  2L'  feet  of  water  can  cross  the  bar  on  the  top  of  the 
flood  without  striking  when  there  is  considerable  sea  on,  and  in  calm 
weather  a  draught  of  23J  feet,  as  the  maximuui,  can  be  safely  carried 
over.  In  spring-tides  this  may  be  increased  to  2ii  feet,  and  in  neap- 
tides  must  be  limited  to  22^  feet.  To  enable  this  draught  of  water  to 
be  carried  to  the  city  of  Savaunah  on  the  flood-tide,  would  require  a 
depth,  at  mean  low  water,  of  17^  feet. 

The  present  channel  is  only  10  feet  deep  at  low  water  in  several 
places  and  for  considerable  distances,  so  that  7^  feet  of  dredging  i& 
necessary  to  enable  the  largest  vessels  that  can  cross  the  bar  to  reacli 
the  wharves  of  the  city.  The  length  of  the  channel  in  which  dredging 
would  have  to  be  made  is  about  eleven  miles,  or  two-thirds  of  the  entire 
distance  from  Tybee  Koads  to  the  city. 

While  I  do  not  recommend  any  expenditures  looking  to  the  construc- 
tion and  maintenance  of  a  17  J-ibot  channel  from  Tybee  Koads  to  Savan- 
nah, I  am  in  favor  of  conducting  the  improvements  with  a  view  to  the 
ultimate  achieveraeut  of  a  practicable  15  foot  low-water  channel,  limit- 
ing the  dredging  at  first  to  a  depth  of  12j  feet  mean  low  water  on  the 
shoals  near  the  city,  and  12  feet  at  Port  I'ulaski.  Below  the  city  the 
width  of  the  channel  may  be  230  feet. 

The  work  which  is  required  to  be  done  may  be  briefly  enumerated  a» 
follows : 

1.  The  ebmoval  op  obstructions. 

The  obstructions  consist  of  cribs  and  wrecks  placed  in  the  water-way 
by  the  State  and  Confederate  State  authorities  during  the  late  war. 
Those  requiring  removal  are  as  follows: 
Seven  cribfi,  marked  a  on  sheet  No,  1,  in  soath  channel  at  bend  of  Elba  Islnod, 

and  dredging  on  the  Bile (S.OiXl 

Thirteen  cribB,  marked  b  on  aheet  No.  1,  in  north  channel  at  head  of  Elba 

laland,  and  dredKiogon  eite 14.  HOD 

Ponr  wracliB  in  north  channel  at  head  of  Elba  Island ft,  0011 

One  crib,  near  and  below  Fort  JacbMo,  morlied  c  on  sheet  No.  1 l.U« 

Total  for  removing  obstructiotia 2S.MW 

My  assistant,  Captain  William  Ludlow,  Corps  of  Engineers,  in  hi» 
report  recommends  the  removal  of  the  wreck  of  the  ram  Georgia,  abreast 
of  Fort  Jackson,  at  an  estimate  cost  of  $10,000,  and  six  cribs,  in  addi- 
tioD  to  those  aliove  named,  at  an  estimated  aggregated  cost  of  over  $6,000. 
I  have  omitted  them  from  my  estimate  for  the  reason  that  their  removal 
can,  in  my  judgment,  be  wisely  postponed,  and  the  moaey  more  judi- 
ciously expended  in  dredging  at  those  points  upon  tiie  river  where  it  is 
most  required. 

,M..:i  by  Google 
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2,  DeeDGING. 

Cubic  yard4. 
Sooth  Bide  of  Oanlea  Bauk,  opposite  tLe  city,  ao  as  to  give  a  cbaunel  400  Tcet 

vide,  nnd  la  J  feet  deep,  at  mean  low  tide 72,500- 

On  Bboal  below  Fig  Isliiud,  a  obaniiel  250  feet  wide,  aud  I'H  foet  deep  at  mean 

low  water 37,500> 

Ou  ahoal  above  Ibe  piles  marked  b,  sbeet  No.  1,  a  cbanoel  2&0  feet  wide,  and 

I3|feet  deep  at  meau  low  water 13,500- 

Oo  flats  between  Elba  anil  Jnnes  Island  Cbaunel,  a  cbaonel  2o(>  fuct  wido,  aud 

Iti^  feet  deep  at  mean  low  water 100,000- 

FUta  northeHat  of  FotC  Pulaski,  clianiiel  250  feet  wide,  aod  12  feet  deep  at 

mean  lovf  water - 27,000 

250,50l> 

ThecliaDnol  tbu8  formed  should  be  wideDed  and  deepened  from  time 
to  time  as  the  commerce  of  the  place  increases,  and  such  arrangemeuta 
made  at  points  ^here  there  is  a  tendency  to  fill  up  as  may  be  determ- 
ined npon  when  the  contingency  arises. 

I  think  it  scarcely  practicable  to  lay  down  any  unalterable  plan  for 
the  iiDproTement  of  a  river  carrying  down  so  niucli  silt,  with  such  a 
rapid  current  as  the  Savannah. 

aUMMABY. 

lilsti Dialed  amoDut  required  for  removiug  eriba  and  wrecks jaif,50W 

H^limatnl  amount  re<|uired  for  dredging  250,500  cubic  yards,  at  4U  cents  per 
yard 100,800 

Total ' 188,700 

r  recomtnend  the  appropriation  of  this  estimated  amount  in  one  sum. 

The  amount  of  $^,UUO  heretofore  asked  for  the  survey  of  Back  River 
is  deemed  sufficient  for  that  purpose.  The  question  of  deflecting  the 
water  now  flowing  through  Back  Biver  into  the  channel-way  in  front  of 
the  city  of  Savannah  is  reserved  for  study  when  the  necessary  survey 
Bbali  have  been  made. 

The  following  papers  are  inclosed  herewith : 

So.  1.  Captain  William  Ludlow's  report. 

No.  2.  Statement  of  the  imports  and  exports  of  the  customs  district 
of  Savannah,  Georgia,  from  January  1, 18(30,  to  August  31, 1371.  (Re- 
ceived from  the  collector,  but  not  signed.) 

No.  3.  Statement  showing  the  quantities  of  cotton,  lumber,  &c., 
Rhipped  from  the  port  of  Savannah,  Georgia,  to  ports  within  the 
United  States,  from  January  1, 1865,  to  August  31, 1871.  (Received 
from  the  collector,  but  not  signed.) 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GILLMORE, 
Major  Engineers,  Brevet  MajorOeneral. 

Brigadier-General  A.  A.  Humphkeys, 

Chi^  of  Engineers,  U.  S.  A.,  Washington,  D.  C. 


United  States  Enuinkkk  Officb, 

Ifevi  York,  Novfmber  2B,  1971. 

Uajou  :  I  have  tlie  honor  to  submit  my  report  on  tbe  enrvey  and  examination  of 

Ibe  Savannah  River  and  Harbor,  Georgia.    It  shonld  be  premised  that,  although  sufK- 

eient  to  ascertain  the  immediate  requirements  of  tbe  case,  this  eiaminatiou,  owiiitc 

to  tbe  limited  appropriation  available,  is  ueceBsarily  incomplete,  as  not  alfocding  full 
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„  .       .  „-.  -  -e  complei  problems  iovolTed  in  the  thorough 

,t  improvement  of  the  river. 

More  and  closer  ejtomination,  with  time  to  develop  all  powible  information  regwd- 
ing  the  velocity  and  direction  of  curreuts  at  particular  points,  the  data  ia  relation  to 
freshelt,  their  highest  duration,  &c.,  with  other  facte  not  neceiunry  to  specify,  ■(« 
reqnired  before  a  plan  can  be  matured  wbich  could  be  presented  with  entire  confi- 
dence in  its  BiiccesBfUl  results. 

I  present  herewith  three  sheets,  one  showing  the  hydrography  in  the  vicinity  of  the 
city  of  SavBnnRh,  the  seeoud  Kiviog  the  resnits  of  the  examination  of  the  chanDsl 
north  of  Oyster  Bed,  opposite  Port  Pulaski,  and  the  third  being  a  sketch  of  the  upper 
junetion  of  the  Savannah  and  Rock  Rivers. 

Sheet  Xa.  I  gives  most  of  the  important  information  Required,  inclnding,  aa  it  does, 
the  piling,  eTit)-work,  and  wrecks  between  the  city  and  Elba  Islands,  kuown  aa  the 
"obstructions;"  and  also  the  two  ehoals,  one  on  the  lower  portion  of  the  citr-fmnl, 
called  the  ''Ganlen  Bank,"  and  the  other  just  below  Fig  Island,  calletl  the  "Wrecks." 

It  is  the  removal  of  the  "  obstrictions"  and  the  dredging  of  these  two  shoals  which 
are  most  urgently  reqnired,  and  to  etfect  which  the  tirst  efTorta  at  improvement  ah  on  Id 
be  directed,  aa  giving  the  greatest  and  most  immediate  relief  to  the  navigation  of  the 

Sheet  Ko.  2  was  ma<Ie  owing  to  the  Cut  that  the  city  of  Savciunah  bad  had  dredging 
done  at  the  point  examined,  and  it  wa^  desirable  to  dotcrmiue  the  changes  effected  and 
the  character  of  the  new  channel. 

Sheet  No.  3  is  the  reault  ofabriof  examination  into  the  available  resonrces  for  increa* 
ing  the  tlow  of  water  past  the  city,  with  a  view  of  aiding  and  snpplementing  the  pro- 

rKiodoperationaof  improvement  below,  and  of  rendering  tliem  as  pernianqiit  as  possible. 
add  also  the  statistics  of  the  Savannah  custom-house,  showing  the  immense  iiicreue 
of  the  city  in  commercial  importance  since  ISti.^. 

Difficulties  in  the  navigatiou  of  the  Savauuah  have  always  existed.  It  is  a  turbid 
stream,  Howing  swiflly  through  an  alluviai  rpgion,  suhject  to  freshets  at  certiin 
seasons  of  the  year,  and  always  carrying  large  amounts  of  mud  and  silt  in  suspentian. 
The  channel  is  narrow  and  crooked,  and  in  ascending  the  sixteen  miles  from  Tf bee 
Roads  to  the  city  sboals  and  ilat«  are  encountered  at  several  points,  which  prevent 
large  vessels  from  coming  np  except  at  particular  etftgeB  of  the  tide.  They  int«rfere 
also  with  loadiog  the  ships  to  their  full  capacity,  and  compel  theui  to  drop  down  t« 

Kints  near  the  ocean  to  complete  their  cargoes,  thus  entailing  heavy  ex pe uses  in 
jhterage,  loss  of  time,  &c.,  in  addition  to  those  incurred  by  accident  from  grounding 
or  collision. 

It  is  fortunate  that,  in  oousidcring  the  needed  improvements  to  navigation,  the  bar 
may  be  omitted  from  the  acconot,  as  there  is  at  all  times  an  ample  &pth  of  ws'ei 
upon  it  to  meet  all  requirements.  It  is  to  render  the  capacity  of  the  river  between  the 
city  and  the  sea  equal  to  that  of  the  bar  that  gives  a  determinate  character  to  the  un- 
dertaking, and  aU'ords  a  basis  of  calculation.  The  bar  has  18  or  19  feet  of  water  upon 
it  at  mean  low  water,  and  if  a  draught  of  IS  feet  con  be  obtained  at  tow  tide  to  the 
city,  the  work  of  permanent  itnprovemeot  may  be  regarded  as  satisfactory.  At  present 
the  draught  is  limited  to  10  feet  at  several  points,  and  it  is  not  practical  ut  once  to 
attain  tlio  ultimate  depth.  The  general  considerations  affecting  its  increase  will  l>e 
referred  to  heroafter. 

The  city  of  Savannah  has  not  waited  fur  assistance  from  other  quarters  to  commence 


the  work  of  improving  its  harbor.  In  Maroh,  lb67,  they  put  a  drsdga-boat,  with  b^ndHr, 
Sats,  &c.,  in  operation,  and  have  kept  it  at  work  since  in  dredging  the  shoals,  raising 
balloated  cribs,  snnken  wrecks,  &,e.     Dnring  this  time  2yO,OOU  cubic  yards  of  sand, 


mud,  and  clay  wero  dredged  np  in  addition  to  the  obstructions  removed.  Theeipendi- 
ture  made  b;  the  city  for  these  purposes  has  been  to  the  amimnt  of  $:iOO,OIXI,  including 
the  first  cost  and  interest  on  original  and  cnrront  outlays,  being  at  the  rat«  of  (1)0,000 1 
year  for  four  years,  the  average  cost  of  raising  a  culiic  yard  of  all  materials  being 
about  'iO  cent«.  The  performance  of  the  dredge  appears  to  have  buen  very  BatiHfactar7 
both  as  to  the  amount  of  work  done  and  to  its  cost. 

It  is  evident,  however,  that  Savannah  should  not  be  allowed,  unassisted,  to  can; 
the  burden  of  the  heavy  expenditure,  and  that  while  other  less  important  paints  an 
in  course  of  improvement  the  large  revenues  derived  by  the  Government  from  its  com- 
merce entitle  it  to  a  share  in  the  distribution  of  the  general  aid.  The  detailed  report 
of  the  obstructions  and  the  recommendfttions  with  regard  to  them  are  given  as  folton's : 

1.  The  behoval  of  tiir  obstbuctionb. 

The  cribs  were  originally  constmcted,  aa  shown  on  sheet  Va.  1,  with  double  platforms, 
the  lower  one  only  loailed  sufficiently  l<>  sink  the  crib,  while  the  bulk  of  the  ballasting 
wsH  placed  on  the  nppcr  platform.  This  was  done  with  the  intention  of  facilitating 
their  ultimate  iremoval,  but  in  most  oases  the  weight  of  the  stone  has  crushed  dawn 
the  upper  platforms.    The  timbers  and  piling  were  generally  fastened  borixontally  and 


REPORT   OF   THE    CHIEF    OF   ENOINEERS.  657 

veTticolly  willi  bolt*  of  niie-tnvh  inm,  iuiil,  as  they  ar«  still  perfectly  suimd  from  im- 
mansion  in  fresh  water,  the  wurli  of  reoioviug  them  is  dilHcult.  I  estimate  the  avemge 
coat  at  91,000. 

ThooiMumel  souCli  of  Elba  I  Bland,  culled  the  South  Chanm^l,  would  amioart-o'coDtaiu 
tbe  beat  water,  judRiDjr  only  from  thi!  curves  at  its  upper  Jnuctiou.  But  luwurdown. 
it  ^oala  to  4  and  5  ftwt,  uwine  prohahly  to  the  inHnence  of  St.  Auffuatiae  Creek, 
wbicti,OD  the  ebb  tide,  pon re  alari^  current  nearly  aj^iast  the  outflun-fii  the  cbanuel, 
and  BO  retards  it.  The  north  channel  coi»<ei[neutly  ib  the  i>ue  used  by  all  vessels  of 
any  draught,  except  the  Florida  boats,  trliioh  pass  throngh  St.  Augustiue  Creek.  For 
this  reason  it  nill  be  necessary  to  reibove  only  the  eight  criUs  on  the  south  side  of  the 
cbaODel,  leaving  the  others  to  exert  their  iufluenoe  in  deflecting  the  llnw  into  tbe  north 
chODiiel.    F^tiuiated  cost  of  removing  eight  oribH,  at  $1,UV0  each,  ('^,000. 

Id  the  north  or  main  channel  the  ciibs  should  be  removed  from  the  north eni most  12- 
foot  i-iirve  (red)  tn  tbe  shore  of  KIba  Island,  as  well  as  the  four  vessels  which  lie  near. 
Thew  vesHels,  which  are  of  tlie  smaller  sort  of  scliooners,  are  estimated  at  the  same 
coat  OS  the  cribs. 


TUix  amonnt  is  iiiteiiiliMl  ti>  include  the  dreilginp  of  tbe  bottom  under  tlic  crile  aiul 
the  removal  of  tbu  Tiiles  at  tlie  lieiul  of  >::iha  Island. 


The  irtlier  cribs,  I  think,  slioiild  he  permitted  to  ix-main,  at  leiwt  for  tbe  present,  nat 
no  not  believe  that  any  advantage  will  be  gaioe^l  by  allowing  the  river  to  distrilmte 
its  How  over  the  entire  width.  The  natural  bed  of  tlie  channel  is  along  the  bank  of 
Elba  Island,  and  it  shnnld  be  allowed  to  regain  its  position  before  the  northerly  oribs 
are  taken  away.  A  clear  watur-wuy  1,100  feet  iu  width  will  be  ample  for  navigation. 
The  four  crilH  south  of  the  ^fathom  line  below  Fort  Jackson  should  bS  removed. 
The  others,  token  from  the  line  distnbnt«d  in  shoal  water  below,  need  not  be  disturbed. 
As  these  four  critiB  are  somewhat  larger  and  heavier  than  those  at  Elba  Island,  anil 
lie  in  deeper  wat«r,  1  estimate  the  cost  of  removal  and  dredgiog  at  $1,^(10  eacli,  or, 
for  the  four,  |1,S00. 

The  wreck  uf  tlie  Heorgia  next  claims  attention.  It  lies  on  the  north  side  of  the 
channel  abreast  of  Fort  Jackson  and  has  occasioned  accide.nt.  Ib  has  now  II  feet  over 
it  at  low  water,  with  a  sand-bar  forming  around  it  on  the  north  side  and  west  end. 
Tbe  Georgia  was  an  iron-clad  ram,  about  l&O  feet  in  length  by  60  feet  wide,  iiitendeiL 
to  carry  ten  gnus  ia  casemates  covered  with  a  heavy  armor  of  railroad-iron.  It  ban. 
beet)  blasted,  bnt  not  thoroughly,  about  eighty  tuus  of  iron 'having  been  rentoveil. 
Tbe  euKint'G  and  machinery  are  still  in  her,  and,  including  the  value  of  the  material 
probably  obtainable,  it  should  not  cost  more  than  910,000  to  remove  the  wreek  entirely. 


Elba  Island,  north  channel,  Ifi  cribs, at  fl.OOO  each tI5,O0O 

Blba  Island,  north  channel,  4  vessels,  at  (1.000  each 4.00U 

EIlw  Island,  south  channel,  d  crilis,  at  $1,000  each t),  000 

llelow  Fort  Jackson,  4  cribs,  at  $1,300  each 4,800 

Wreck  of  r»m  Georgia 10,000 

41,600 

The  work  of  removal  will  probably  be  most  advantageously  done  by  contract,  pay- 
ments being  made  conditional  upon  tbe  complete  removal  of  the  obetrnctians,  inde- 
pendent of  tlie  depth  of  water.  I  do  not  at  present  recommend  any  work  apon  tbe 
wre«ka  lyins  in  shoal  water  below  Fig  Island.  They  are  out  of  tbe  channel,  and  I 
think  that  tlie  cost  of  their  removal,  which  will  be  considerable,  wblle  tbe  wrecks 
tbemselvt'H  are  not  valuable,  can  better  be  expended  at  other  points. 

2.   DltRDGINI}  ON   THE  flnOALS. 

Ilie  Ui>lden  Bank  has  an  average  depth  of  about  9  feet.  It  sbonld  bo  dreilgcd  to  a 
ileptb  of  at  lenat  12  feet,  and  to  a  distance  from  the  rod  curve  sufficient  to  give  a  chan- 
iiel'Way  of,  «.iy,  500  feet.  There  seems  to  be  no  reason  to  suppose  that,  the  depth  having 
licen  socnred,  the  river  will  be  unable  to  maintain  it.  Tbe  number  of  cubic  yards  re- 
qnired  to  be  raised  is  about  lOLOOO.  The  shoal  connecting  Fig  Island  with  tbe  wrecks 
sbonld  also  be  dredged  to  a  defith  of  12  feet,  to  give  a  Straight  cut  at  least  400  feet 
wide.     The  niimlier  of  cubic  yards  to  be  raised  is  about  94,000. 
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After  tbu  reiDOVAl  of  tite  cribn  )□  the  north  clinnDcl,  aoil  the  piling  at  tbe  head  of 
K1b»  iHl.tnd,  a  cut  should  be  made  abo(it40l)  fciet  wide,  to  vonuect  the  S-fathom  cnrvra. 
Iiaviug  lor  its  eoiitherly  eclj;e  a  roiifc'i  prolongatioa  uf  tbo  red  curves  on  the  uortb  liili' 
of  Iho  JHlaTid.  This  bat  i-ut  U  uot  as  imporlnut  as  the  other,  but  xhouhl  be  made,  to 
Kive  the  current,  au  iucliuatinn  to  the  Elba  Islniid  »Ute  of  tlio  cliauuel,  an  nell  u  tu 
make  certain  that  the  chaitiud-n-ay  ia  clear. 

Tlie  aiuoiint  to  be  removed  here  is  about  10,OUO  cubic  .vardt.  Total  amount  of  ilred^- 
iDK  immedintely  rrijiiired,  nbuut  tJU0,0UO  eiibiu  yards,  whicli,  at  ;!0  cculs  per  yani  fur 
Hiiud,  would  cost  StiO,(lUO.  Tu  pruvi<ie  lor  the  drtMl^^ing  operutious,  I  would  nugi^'St  tii« 
hiving  from  the  city  of  fiaviiunah,  at  a  Hied  rule  jter  niuntli,  calculated  to  cn\'er  theas- 
ccrtiiined  cost,  which  it*  sliowti  to  have  been  nbont  S.5t),01H)  per  year,  of  all  tlieappli- 
unceH  fur  dredcing,  cutiHistio);  of  a  dredge-boat  and  tender,  four  flatn,  oiuployrt,  &.<:•, 
the  city  to  defray  tlio  whole  oxpenKo  of  niainteuance  and  repaira ;  the  work  to  be  dunr, 
auder  the  sole  diicollou  uf  the  eogiueer  olBuRr  in  charge,  and  payiupnts  to  be  made, 
lu uu I hly,  deducting  for  all  time  liMit.  In  thia  way  advantage  will  be  taken  of  liir 
aiTungi^mciitB  already  syntematizeil,  and  the  Government  will  be  at  no  risk  or  ontla.v, 
payiuentB  beinj;  only  made  for  work  actually  done. 

Tlie  otheT  obstructions  to  navigation  in  tbe  river,  with  reference  to  whirh  no  rmtra- 
nipcidutiona  are  at  presont  made,  are  as  follows : 

1st.  Tbe"Upper  Flata," about  two  miles  bidow  tlie  Elba  Inland  ubxtriictloaa, and 
ouc  mile  in  length,  a  mud  and  sand  flat,  with  about  10  feet  of  water  on  it  at  low  water 
tovmng  the  whole  width  of  tbe  river. 

'id.  Tlie  "Lower  Flatts,"  about  a  mile  below  the  upper,  and  half  a  mile  long,  of  about 
the  same  character  and  depth. 

Ido  not  believe  that  dredging  would  be  of  benelit  here,  and  tlic  only  remedy  will  be 
some  system  of  dikes  that,  without  decreasing  too  ninch  the  How  of  water  on  tbe  floodV 
tide,  slionld  restrict  the  channel  to  a  convenient  width,  and  by  this  meana  enhance  tlie 
depth.  This  work  will  be  more  ut  less  costly,  and  in  view  of  that  fact  I  am  not  pre- 
pared to  submit  any  plan  until  I  shall  have  lieeu  able  to  examine  luuro  closely  the 
direction  of  the  currents,  their  strength,  and  t1i»  data  of  fresbels. 

The  channel  north  of  Oyster  Bed,  opposite  Fort  Pulaski,  is  probably  a  bettor  chnnnrl 
than  the  one  south,  which  is  now  naed,  as  buing  deeper  and  straighter.  Hut  it  remains 
to  be  Keen  whether  the  tendency  is  to  till  up  or  tu  niaintain  the  depth  obtained  by  th: 
city  dredge-boat,  and  until  this  fact  is  determined  I  make  no  suggestion  regardlag  il. 
Accideiit-ti  and  long  detention  have  been  occaaiuned  by  tbe  ahoal  Bboat  niidwa;  br- 
twceu  Tybee  and  >ort  Puluski,  called  thoTyliee  Kuoll,  hut  tbe  light-house  department 
have  placed  a  light-ship  there,  uud  I  nra  infunued  that  it  ia  iutended  to  construct  i 
pcrmauent  light-hcucou  on  tho  buofl. 

Removing  the  shoal  would  be  very  cosily  and  of  doubtful  utility.  With  referenci^ 
to  increasing  the  flow  of  water  past  the  city  of  Savannah,  further  eiaminatiun  i» 

Back  River  ia  a  stream  uf  greater  capacity  than  tbe  Savannah  Biver,  and  leavti  it 
about  five  miles  above  tbe  city,  uniting  agaiu  at  the  lower  end  of  Fig  Island.  A  large 
volume  of  water  is  thus  lost  to  tbo  harbor  proper,  which,  if  not  allowed  to  escape, 
would  increase  the  depth  and  aid  very  materially  in  decpeniog  the  "Garden  Baak" 
and  the  nhoal  off  Fig  Island  lieht. 

The  result  indicated  can  onl;  bo  effected  by  partially  or  entirely  closing  the  upper 
mouth  of  Back  Kiver,  so  as  tu  throw  into  the  Savannah  all  the  water  it  is  capable  uf 
carrying,  aud  by  iucronsiag  ita  capacity  by  dredging  at  tbe  narrow  portion,  but  ua 
plan  can  be  coflatdcred  until  both  streams  have  been  carefully  surveyed  to  tbeit  junc- 
tion and  all  the  data  obtained.  I  am  of  opinion  that  additional  beneiit  will  be  derived 
from  obstructing  Itack  River,  from  the  fact  that  I  attribute  the  bend  to  tbe  norlbwanl 
in  tho  channel  ot  Fig  Island  to  tbo  iuflnence  of  tbe  flood-tide  entering  Back  Biver: 
ulhorwise  the  chnnuel  ivould  follow  tbe  south  bank  directly  to  Fort  Jackson.  Iti^ 
highly  probable  that  the  channel,  thns  directed,  and  carrying  a  largely  increased  vol- 
ume of  water,  would  beof  greater  depth  and  couveuieuce  than  ever  before. 

The  question  of  closinRliack  River  was  considered  many  years  ago  by  engineer  offi- 
cers, and  the  result  of  the  examination  was  the  construction  of  the  jettee  sbowDon 
Sheet  No.  3.  Owing  to  tbo  opposition  of  the  large  rice-plauters  of  South  Carolina,  aoi! 
the  fact  that  Savannah  was  then,  compared  to  its  present  condition,  commercially  uj- 
important.  Back  River  itself  could  not  beobstmcied.  Now  tbatthointerestanoioDfter 
balance,  there  would  probably  be  no  eerious  objection  on  the  part  of  South  Carolina 
which  could  not  be  niet,aud,  if  neceajary,  com^Musatiou  made  for  ortual  damage, if 
any,  to  individuals  on  Back  River.  It  would  be  eulirely  possible  to  withdraw  a  Itrp 
volume  from  the  river  without  destroying  tho  accossibllity  of  the  plantations  far  saeli 
vessids  as  are  used  to  transport  the  crops  and  supplies.  The  ossignmeut  of  a  sum  of 
i^flOO  has  been  asked,  for  tlie  purpose  of  making  the  necessary  surveys  here.  I  wonlit 
suggest  increasing  the  sum  to  (d,0(XI,  in  order  to  oover  the  examinations  at  other  points 
referred  to  above.  This  work  can  only  ho  prosecuted  in  the  winter  and  spring,  >b> 
river  aud  Bwanips  being  uuhealtby  at  other  seasons ;  and  if  a  sum  snDicient  to  carry 
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Iterations.    Since  maob  more  Hbonid  be  iloiie,  (tlio  cliaiiiiel  wiiiened,  for  e 


obB  ooiiJdcted  I iiost  economically,  IsnKfroBtthesi 
dreilfc^  '"  ^""  operatioD  for  two  years,  and  at  the  ei 
use  of  two  boats  al  ouce,  the  teudor  tieini;  able  to  r 
can  be  greatly  exiiedil«d,  and  atdiiniutatiud  cost. 


I  of  (100,000,  BufBcient  to  keep  the 
ae  time  admit,  if  requiretl,  of  tbs 
n  for  both.     Iti  this  nay  the  work 


Forreiuovin(5ol)3trnctions $Xl,&)<} 

For  removiiiB  wreck  of  Georgia 10,000 

Foe  reniovinjt  drodginj; 100,000 

For  survey  aad  eiauiinatiooB 8,000 

Total 149,600 


Very  reepoctfully,  your  obedleut  sorvaut, 


ri.  U.  S.  A.,  A'lW  Voik. 


Yei™. 

Value. 

(1,040,877 
263,981 

Iiaporta. 

RemarkB. 

{The  records  showing  the 

131,274 
277,  54B 
469,106 
510, 950 
I,  016,  005 
829,  48.T 
900,  0G5 

876,  049 
159,795 
229,555 
276,062 
524,338 
:(95,1B2 
231,576 

1867 

1(«8 

1870 

1871 

ToAugustSl,  1871. 

Years. 

Value. 


$4,658,372 

'iseiuo 

275,300 

Remarks. 

2.658.617 
17,846,805 
20.152,641 
24,145,553 
28.490,330 
29.658,606 
20,026,795 

7^3^^ 
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^"^i'.!\'"N     Tons. 


IWiO 

18«1 1  ' 

,'S^ '  Tlierecnrdsforlhcw  \ 

i^::::::::::v.v.v.v:::::::;J  i  -"-tuefouBd. 

I9fi5 4:i5  I    h;h,74i^  I 

1806 1,(WJ       4d4,»W 

1807 &a\  411),  14:1 1 

I8f* 7ir.  I  440,a(M  ' 

1809 MW  I  517,245  i 

1B70 W4:!  r.(;fi,777  I 

1871 :  4)"  :fcKl,lll«  I  To  Au};ast  :)1,  li^I. 


1660. 
1861. 
18Ca. 
18m, 
1864. 
1865. 
1866 
1867. 
1868 
1869 
1870 
1871 


To  AngnitSl,  lt*71. 


Slatemtnt  shoKing  the  immlKr  and  lonuage  of  foreiga  ivn-cln  entered  from  foreign  awi 
into  the  euttomi  district  of  Sarannah,   Ororgia,  from  January  I,  1800,  to   ^anFi  ; 

1871. 


YearH. 

NoDibpr  of 

V«880l8. 

Ttiii«. 

Renarka. 

is6;i 1 

18fi4 J 

IB 

r>c 

Cl 
90 
111 
118 
93 

9,5Sr> 
32,349 
39. 723 
63.905 
80,620 
78,334 
50,820 

canuot  be  fonud. 

ToAvgiut31,ltf7t. 

,_„,Googlc 
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Slahment  ikomiiig  tke  number  and  tonnage  of  foreign  reaaeh  oleared  for  foreign  couatrie* 
from  liU  ciutomt  ditlriet  of  Savannah,  Georgia,  fron  Jantiary  1,  1860,  to  Augult  31, 
ISTl. 


Years. 

_ 

Number  of  ! 

I 

Tons. 

Ifl60..., 

1361.... 

1863              

13 
69 
77 
111 

ia2 

137 
131 

1864 J 

ia65         

ed,7i8 

79,402 

402     Tu  August  31,  1871. 


Statemml  rkcieliig  1A«  numbrr  and  tonnage  of  American  reiitelt  entered  from  foreign  coun- 
triei  into  the  CHttonu  diilrtet  ly  Savannah,  Otorgia,  front  January  1,  1860,  to  Aiiguat  Ul, 
1871. 


YeftrB. 

I860 1 

1861 

-rsS."'!  TO... 

Remarks. 
The  recorda  for  tbeso  years 

■ 

5              8D8 
24           8,270 
34         13,519 
49         32,834 
32  1       16,  476 
45:      31,182 
52  1      33,29a 

To  August  31, 1871. 

Slalemeiil  liontng  the  mualer  and  tonnagt  of  American  mtttU  eleared  for  foreign  oohh- 
tde»frotn  tite  eiulonu  ditlriet  of  Savannih,  Georgia,  from  Jamiarg  1,  1860,  to  Augwl  31, 
1871. 


Years. 

Number  of 

TeSBols. 

_ 

TODB. 

Ramarhs. 

1861.... 

eaoDOt  be  found. 

1863.... 
1884.... 

3 
52 
89 
70 
80 
112 
79 

2,334 

25,886 
45,817 
46  682 
38,8?? 
70,394 
55,505 

To  Augnst  31, 1871. 
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Slatemist  ihming  1>«  quantitia  of  cotton,  (um5m-,  dometftc*,  wool,  Mdei,  naval  tt«n:  mi 
Hre  ikipptd  from  the  port  of  Saeamah,  Georgia,  to  porta  uifAin  the  United  Slak*,Jrim 
January  1, 18G5,  lo  Jugail  31,  1K71. 


• 

1 

_. 

S 

1 

1 

1 

1 

1  ■ 

1 

.L 

i 

iS 

s 

H/^ 

naln. 

Bate. 

Vumtn-. 

^BwT 

Ouli. 

u.aee 

laioas 

"is.'ssi' 

9,  eta 

»,H7a 

«!«*. 

8B.7a3 

ulais 

i«t. 

iiisis 

MS 

1«;6M 

4.96a 

13[371 

ia.838 

l.SW 

B,ini 

saint  john's  river,  fix)rida. 

United  States  Kngineer  Office, 

^eu-  York,  Avguat  31, 1872. 

General:  I*  liave  tlio  honor  to  submit  the  following  report  of  the 
operatious  carried  on  within  the  past  fiscal  year  upon  the  bar  at  tbe 
mouth  of  Saiut  John^a  Itiver,  Florida,  with  the  object  of  attaiDiag  such 
an  increased  depth  of  water  in  the  bar-cliantiel  aa  will  answer  tbe  de 
manda  of  commerce. 

Beferring  to  my  former  reports  upon  the  general  question  of  improv- 
ing the  water-approach  to  the  Saiut  John's  Uiver,  so  as  to  provide  for 
the  passage  of  a  larger  class  of  ocean  and  coast  vesaela  than  have 
hitherto  been  able  to  enter  over  tbe  bar,  I  condense  therefrom,  as  in- 
trodnctory  to  this  report  of  operatious,  the  following  brief  rAnine, 
touching  the  general  character  of  the  river,  aud  the  projects  that  have 
been  devised  and  oti'ered  from  time  to  time  for  securing  the  object  in 

tJAINT  JOHN'S  RIVER  AND  BAB. 

The  channel  over  the  bar  at  the  month  of  Saint  John's  Kiver  i» 
situated  in  latitude  30°  20J'  north,  and  longitude  81°  31J'  west  from 
Greenwich.  From  its  mouth  to  Jacksonville,  a  distance  of  twenty-five 
miles,  the  general  direction  of  the  river  is  east  and  west.  From  Jack- 
sonville to  Filatk»,  one  hundred  miles  higher  up,  it  lies  nearly  north 
and  south,  being  parallel  to  the  main  coast,  an<l  about  twenty  miles 
from  it. 

"  For  nearly  one  hundred  miles  from  its  month  it  forms  a  wide,  sluggish 
sheet  of  water,  more  resembling  a  lagoon  than  a  river,  the  distance 
from  shore  to  shore  in  some  places  being  fully  five  miles. 

"The  currents  in  the  river  arc  apparently  but  slightly  influenced  by 
freshets,  even  during  the  rainy  sensou,  and  where  most  active,  near  tlic 
month,  are,  without  doubt,  principally  due  to  the  tidal  wave. 

"  The  waters  of  the  river  are  never  turbid  like  those  of  the  Mississippit 
or  like  the  Altamaha  and  Siinteo  in  certain  seasons,  and  they  do  not, 
even  when  there  is  a  conjunction  of  strong  westerly  winds  and  freshetH, 
exert  any  considerable  agency  in  the  formation  of  the  bar  at  the  inoalh 
of  the  stream  by  the  deposit  of  sediment  brought  down  from  the  interior." 
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Six  and  a  half  to  7  feet  of  wat«r  can  ordinarily  be  carried  over  the 
bar  when  in  its  natural  condition,  at  mean  lovr  tide,  the  mean  ri»e  and 
fall  being  5.4  feet.  After  pa-ssing  the  bar  a  vessel  can  carry,  ou  the 
slackwater  of  flood-tide,  12.7  feet  to  Jaclisonville,  where  the  mean  rise 
and  fall  is  only  one  foot. 

Vessels  drawing  10  feet  can  ascend  to  Pilntk»,  and  those  drawinjr  S 
feet  to  Ltike  George,  while  small  steamers  ply  still  higher  up. 

The  area  of  the  w.tter-way  at  quarantine,  three  and  tliree  quarters 
miles  from  the  bar  by  way  of  the  channel,  and  just  within  the  point 
where  the  stream  begins  to  widen  out  into  the  ocean,  is  37,(i25  square  feet, 
with  .1  high-water  width  of  1,750  feet;  while  on  the  bar,  measured 
along  the  crest  line  from  shore  to  shore,  the  water-way  is  177,9-11  square 
feet,  with  a  widtli  of  10,030  feet. 

The  channel  on  the  bar  is  subject  to  great  and  sudden  changes  in 
depth,  direction,  and  position,  due  principally  to  the  force  and  direction 
of  the  wind,  and  secondarily  to  the  influence  of  freshets  npon  the  cur- 
rent in  the  river. 

Strong  westerly  winds  increase  the  velocity  and  duration  of  the  ebb- 
cnrrent,  and  invariably  result  in  greater  depth  of  water  in  the  bar- 
channel.  Easterly  winds  produce  a  contrary  efl'ect.  They  deaden  the 
force  of  the  ebb-current,  and  -the  sand  thrown  up  by  the  ocean  waves 
is  deposited  upon  the  bar,  instead  of  being  carried  out  into  deep  water 
by  tho  outflowing  tide. 

"  During  the  prevalence  of  high  northerly  or  northeasterly  winds,  a 
current  setK  to  the  southward  along  the  outer  edge  of  the  bar,  the  force 
of  tho  river-ebb  is  deadened,  and  a  portion  of  the  sand  throwu  up  by 
the  waves  of  the  ocean  inside  the  sea-buoy,  and  es^iecially  by  the  cease- 
less breakers  on  the  north  spit,  is  deposited  and  remains  iiitthe  channel. 
At  the  same  time  the  sand  set  in  motion  by  the  waves  on  the  south  spit 
is  carried  to  the  southward.  The  natural  results  are  that  the  channel- 
way  is  moved  to  -the  southward  with  shallowed  sonndings,  the  extent 
of  both  elements  of  change  depending  greatly  upon  the  force  and  dura- 
tion of  the  wind.  With  strong  southeasterly  winds,  on  the  contrary, 
the  channel  is  forced  to  the  northward,  accompanied,  as  before,  with  a 
diminished  depth  of  water." 

The  following  are  among  the  most  prominent  of  several  projects  for 
attaining  greater  practicable  depth  of  water  on  the  bar,  that  have 
claimed  more  or  less  official  notice  within  the  last  twenty  years. 

METHOD  OF  lill'ROVEMENT  BY  STEAIGHTEKISG  THE  .STREAM. 

The  freedoui  of  the  stream  froui  any  large  amount  of  sediment,  and 
practically  from  all  currents  except  those  due  bo  the  tidal  wave,  led  to 
the  suggestion  some  years  ago  of  a  means  of  improverneut  by  straight- 
ening some  of  the  short  curves  in  the  channel  below  Jacksonville,  be- 
tween Point  Suari'ez  and  Mill  Cove  Point. 

It  was  assumed,  doubtless  correctly,  that  a  les.i  crooked  and  there- 
fore shorter  channel  would  result  in  augmenting  both  the  volume  and 
duration  of  the  inflowing  tidal  wave,  as  well  as  the  period  of  high- 
water  navigation  on  the  shoals  below  Jacksonville,  and  the  scouring 
eflccts  of  tho  ebb-current  upon  tho  bar.  But  whether  this  scouring 
effect  would  take  place  principally  in  the  bar-chanuel,  so  as  to  prodnco 
greater  useful  depth  of  water  at  that  point,  or  would  be  dissipated 
over  tho  entire  bar,  which  is  over  three  miles  in  length  iirom  shore  to 
shore,  is  a  question  surrounded  with  such  uncertainty  that  I  have 
always  regarded  tlie  trial  of  this  method  of  improvement  as  inexpedient, 
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until  other  plans,  promiain^  more  certain  resnlfan,  should  have  been 
Httemptcd  vithont  adequate  snc^ces8. 

Since  my  raport  of  January  29, 1869,  was  submitted,  (see  lieport  of 
the  Chief  of  Enpneera,  1869,  pa^  267,)  in  nhicU  this  judgment  is  ei- 
pressed,  a  survey  and  examination  baa  been  made,  nnder  luy  direction, 
-of  the  shoals  in  the  vicinity  of  the  short  curves  referred  to,  without 
elicitiug  any  facts,  or  furnishing  any  data,  justifying  a  change  or  modi- 
fication of  my  views, 

.      IMPROVEMKNT   BY   MEANS   OF    PlERtj   AT   THK   MOUTH. 

A  plan  of  im|>rovement,  which  is  very  naturally  suggesteil  by  the 
character  and  length  from  shore  to  sliore  of  the  Saint  Jobu's  Bar,  is  one 
by  piers,  which  shall  confine  within  narrow  limits  the  waters  which  now 
flow  out  through  a  shallow  water-way,  over  three  miles  wide,  measured 
along  the  crest  of  the  bar. 

It  is  possible  that  a  single  pier  or  jettee,  constructed  along  the  north 
side  of  the  channel,  and  reaching  from  the  shore  to  the  outer  eilge  of 
the  bar,  woNld  answer  the  purpose.  It  is  probable,  however,  that  two 
such  Jettees,  one  on  each  side  of  the  channel,  would  be  necessary,  other- 
wise the  water-way  might  widen  out  on  the  unprotected  side,  even  to 
its  present  dimensions.  A  prQJect  of  this  character,  by  a  single  pier, 
was  submitted  by  a  commission  some  eighteen  years  ago,  but  never 
received  ofBeial  sanction. 

Its  estimated  cost,  in  1S54,  was  $196,000,  which  would  have  to  be 
nearly,  if  not  quite,  doubled  to  meet  the  present  price  of  materials  and 
labor.  As  no  considerable  benefit  could  be  derived  from  the  adoption 
of  this  method  of  improvement  much  short  of  its  entire  completion,  1 
have  never  favored  or  recommended  it.  (See  lieport  of  the  Chief  of 
Engineers  for  1869,  page  268.) 

IMPBOVEMBNT   BY  CLOSINO  FORT   GEORGE   INLET. 

The  mouth  of  Fort  George  Inlet  is  about  two  miles  northwest  of  t^e 
month  of  Sfvint  John's  River,  measured  in  a  straight  line  between  the 
two  bar-channels.  The  inlet,  though  very  narrow,  empties  into  the  ocean 
over  a  shoal  nearly  two  miles  long  from  shore  to  shore  at  high  tide.  In- 
side, for  about  two  miled  (com  the  bar,  the  direction  of  the  channel  is 
north  and  south,  and  at  a  point  one  mile  higher  up  it  connects  with  the 
inside  i>a8sage  from  Nassau  Sound  to  Saint  John's  Biver  through  Sav- 
pit  Creek  and  Sister's  Creek. 

A  theory  has  beeu  advocated — 

ThKt  there  is  on  each  tide  an  interchange  of  waterB,  in  large  volumes,  between  Eaiiil 
John's  River  and  Fort  George  Inlet;  that  the  waten  thns  exchanged  flow  tbiongli 
awash  channelB  and  otherwise  over  the  north  shoal,  and  not  around  by  the  main  cbw- 
nel  across  the  bar,  and  that  while  this  flow  is  taking  place  from  the  nver  to  the  inlet— 
that  is,  dnring  the  ebb-tiite— it  iocreBses  the  outward  current  over  the  shoal,  tberebj 
still  further  dtminishing  the  volume  of  water  which  would  otherwise  pass  out  hj  tho 
main  channel. 

As  already  stated,  the  tlood-curreut  in  the  inlet  beeins  with  the  Qood-tide,  or  (hen- 
«bout,  and  from  one  and  a  half  to  three  hours  before  the  ebb-cuirent  ceases  in  the  rivsr 
ftt  the  l>ar,  ami  perhaps  a  Hhurt  time  before  it  ceases  on  the  north  shoal,  and  it  maj  br, 
nud  probably  ia,  tnm  tbnt  dnriuf;  this  interval  a  portion  of  the  river-waten  flow  ant 
over  tbo  north  aboal  near  the  shore,  and  thence  into  the  inlet ;  bnt  1  cannot  concede  ihf 
conclusion  ssaumed,  that  if  the  mouth  of  the  inlet  t>e  closed  these  waten  wootd  »ol 
Gontiune  to  pius  out  over  (bo  north  shoal  and  thenue  into  the  oiM«n,  lint  would  oatar- 
ally  and  of  ucc«e)iity  fiuw  over  thu  bar-chanuet,  thereby  oddiug  to  the  velocity  and 
scouring  effi^ct  of  the  ebb-current. 


U,.,  i.KibyGoogIc 
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I  have  receutly,  under  date  May  10, 1872,  submitted  t^i  the  Chief  of 
EogiDeers  a  report  upon  a  project  for  constructing  a  ship-channel  from 
Femandiiia,  Florida,  to  Saint  John's  Biver,  iu  response  to  a  memorial 
to  Congress  from  the  legislature  of  Florida,  approved  May  31, 1871, 
asking  an  appropriation  of  8250,000  for  that  object.  The  construction 
of  such  a  channel  will  involve  the  expense  of  dredging  out,  to  a  snitA- 
ble  width  and  depth,  certain  shallow  portions  of  the  several  water- 
coarscs  which  constitute  the  present  inside  passage,  and  making  several 
straight  cuts  through  the  marsh  to  avoid  sharp  carves  in  the  natural 
channel. 

The  entire  length  of  the  passage  over  the  route  which,  from  the  most 
tmstworthy  information  in  my  possession,  appears  to  ofl'er  the  greatest 
advantages,  is  tweuty-nine  and  a  half  miles,  and  the  estimated  cost  of 
its  construction  to  admit  the  passage  of  vessels  drawing  IS  feet  water, 
on  the  slackwater  of  high  tide,  is  4)750,000.  This  includes  a  little  over 
(10,000  to  be  expended  in  dredging,  to  15  feet  soundings,  the  Saint 
John's  Kiver  Shoals  near  Oame's  Point  und  San  Curios  Creek. 

UrPEOTEMBNT  BY   AH  INSIDE  SHIP-CHANNEL  PROM   NAiiSAU  SOirND. 

If  the  northern  terminus  of  the  inside  ship-chaunel  be  located  in  Nas- 
eaa  Sonnd,  the  total  length  of  the  improvement  would  be  only  nine  and 
three-quarters  miles,  and  the  estimated  cost  of  its  construction  for  ves- 
sels of  15  feet  draught  is  a  little  over  $600,000.  This  includes  the  neces- 
sary dredging  in  Saint  John's  River,  as  before,  and  in  atiditiou  the  first 
cost  of  deepening  the  channel  on  the  N^assan  Bar,  from  its  present  high- 
water  depth  of  14^  feet  to  the  required  depth  of  16  feet. 

The  proper  depth  for  this  inside  channel  would  be  11  feet  at  mean 
high  water,  corresponding  to  the  natural  depth  on  the  Nassau  Bar,  in- 
creased 6  to  9  inches,  as  it  probably  would  be  from  frequent  use,  and 
allowing  for  the  usual  ocean-swell. 

I  have  no  suitable  data  in  my  possession,  nor  do  I  know  of  any  in 
existence,  upon  which  a  satisfactory  estimate  of  the  cost  of  such  a 
channel  can  be  based. 

As  I  deem  it  desirable  that  such  an  estimate  should  be  made,  in  order 
that  some  plan  of  permanent  improvement  of  the  water-approach  to  the 
Saint  John's  River,  that  shall  satisfy  the  demands  of  commerce,  may,  if 
practicable,  be  devised  without  unnecessary  delay,  I  repeat  the  opin- 
ion expressed  at  the  close  of  my  report  of  May  10,  1872,  "  that  the  def- 
inite determination  of  the  question  whether  a  ship-cfaannel  from  Nassau 
Sonnd  to  Saint  John's  River,  corresponding  to  the  natural  high-water 
depth  on  the  Nassau  Bar,  can  be  constructed  at  a  reasonable  cost, 
should  receive  the  earliest  possible  attention." 

TEMPOBABV 


Under  the  act  approved  July  11,  1870,  appropriating  $15,000  toward 
the  improvement  of  the  mouth  of  Saint  John's  Kiver,  a  contract  was 
entered  into  October  19, 1870,  for  enlarging  and  maintaining  the  bar- 
channel  by  dredging,  raking,  or  otherwise,at  the  option  of  the  contract- 
or, to  ft  width  of  80  feet,  and  a  depth  of  10  feet  at  low  water,  for  the 
sum  of  $1,200  per  mouth,  with  a  provision  for  a  proportioual  increase  in 
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the  nmount  to  bo  paid  for  cauU  and  every  additiooHl  width  of  5  feeu 
within  Buch  limits  as  the  auperiateuding  engineer  should  approve. 

Under  that  contract  an  additionHl  depth  of  IJ  to  2  feet  was  several 
times  attained,  but  the  appliances  employed  by  the  contractor  being  in- 
sufficient, and  his  means  inadequate  to  a  vigorous  prosecution  of  the 
work,  the  contract  was  annulled  under  authority  given  May  22, 1871, 
and  the  execution  of  the  work  was  a.sRuiued  by  the  United  States. 

No  payment  was  ever  made  under  thi.s  contract,  the  stipulated  width 
and  depth  of  channel  never  having  been  attained. 

The  plan  which  I  then  recommended,  and  which  has  siucu  been  car- 
ried into  successful  exccntion,  is  briefly  as  follows,  viz,  to  procure  by 
charter  a  suitable  steamer,  and  furuish  her  with  one  nine-inch  centrifn- 
gal-drainnge  pump,  two  branches  of  G-inch  snction-bose,  and  timbfr- 
binsou  deck  for  holding  the  sand;  the  pump-engine  to  be  connected 
with  the  steamer's  boiler.  The  sand  to  be  discharged  at  points  selected 
for  the  puriwse,  either  inside  or  ontside  the  bar,  by  flooding  the  bins 
with  clear  water. 

This  method  of  dredging  was  adopted  because  it  appeared  to  give 
greater  promise  of  beiie&cial  results  at  an  early  day,  with  less  original 
outlay  for  apparatus  than  any  other.  It  was  not  deemed  practicable,  ou 
account  of  the  heavy  swell  almost  constantly  prevailing  on  the  bar,  to 
discharge  the  sand  from  the  pump  or  any  other  dredging-macbine  into 
lighters  alongside  the  dredgiug-boat,  nor  was  it  deemed  espdient  to 
incur  the  expense  of  a  boat  coustructed  specially  for  the  purpose. 

DKSCRlPTIOIf   OF  DREDGING- STB  AMES   AND   APPARATUS. 

The'steamer,  originally  built  for  carrying  ]>a8sengers  and  light  freight, 
is  132  feet  long  on  the  keel,  24^  feet  broad  on  the  beam,  and  when  bal- 
lasted on  an  even  keel  draws  about  5J  feet  of  water.  She  was  modeled 
with  a  view  to  speed,  and  carries  only  100  tons  on  a  draught  of  7  feet,  is 
strongly  built,  with  side  wheels  and  short  guards,  has  one  low-pressure 
engine  of  120  borse  power,  and  ample  boiler  capacity.  Although  the 
most  suitable  boat  for  the  purpose  that  could  be  chartered  at  the  tune, 
she  is  not  exactly  adapted  to  the  work  required  of  her,  on  account  of 
her  comparatively  deep  draught  and  small  carrying  capacity,  which 
renders  it  impossible  to  prosecute  work  continuously  during  the  jwritxl 
of  low  water.  A  boat  with  more  beam,  and  a  fuller  model  fore  and  alt 
under  the  water-line,  would  have  been  better. 

The  pump,  a  No.  9  centrifugjil-drainage  pump,  of  the  Andrews  pateni, 
is  located  on  the  maiu  deck,  aft,  about  35  ttet  from  the  stern-post.  Its 
main  suction  and  discharge  openings  are  each  9  inches  in  diameter.  To 
the  Buction-opening  there  are  connected  by  a  two-way  branch-pipe,  two 
6-iDch  suction-pipes,  instead  of  one  9-iocb,  as  usual,  the  object  being, in 
dredging  on  the  Saint  John's  Bar,  not  only  to  work  on  both  sides  of  tbe 
boat  simultaneously,  but  to  render  the  necessary  handling  of  the  pipes 
as  easy  and  prompt  as  possible.  There  is,  on  the  other  hand,  consider- 
able disadvantage  in  operating  with  two  suction-pipes  instead  of  onr. 
on  account  of  the  greater  amount  of  friction  for  an  equivalent  snc 
tion  capacity,  for  while  a  9-iuch  pipe  has  an  area  of  81  circular  inche.'. 
two  (iincli  pipes  have  an  aggregate  area  of  only  72  circular  iuches.  The 
fiictional  surface  is  therefore  increased  as  27  to  36,  making  the  disati- 
vantago  from  this  cause  aa  2  to  3.  The  discharge  of  matcritils  is  niaile 
throngb  a  d-inch  pipe  branchiug  in  a  two-way  pipe  into  two  C-inch  di-i- 
eharge-pipes. 

It  was  necessary  also  to  encounter  another  disadvoptags  JjJ  "^ing 
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iseveml  bends,  of  which  there  were  two  in  each  of  the  suctiou-pipes,  oue- 
in  the  main  discharge-pipe,  one  in  one  of  the  6-inch  branch  discharge- 
pipea,  and  two  in  the  other ;  those  in  the  snciion  beiug  each  one-eighth 
of  a  circle,  and  those  in  the  discharge  one-fourth  of  a  circle  each. 

These  heudsreducethedeliveryattherateof  10  per  cent,  for  each  turn 
of  90°,  and  about  6  per  cent,  for  each  turn  of  45°,  these  reductions  beiug 
cHlcolated  for  each  case  upou  the  quantity  passing  the  preceding  bend. 
Tbiis  the  first  one-eighth  bend  in  the  suetiou  reduces  the  quantity  to  04 
IKTcent.,  the  second  to  88  percent.,  and  thcone-fourthbeudin  theniaiu 
(liscbarge  to  79  per  cent.,  one-half  of  which  is  reduced  by  one  bend  in  one 
of  the  branch  discharge-pipes  to  30  per  cent.,  aud  the  other  half  by  two 
beuib  in  its  discharge- pi i*  to  31  per  cent,,  leaving  for  the  net  dejiverj- 
C7  per  cent,  of  the  theoretical  quantity  pumped. 

Tie  disadvantages,  therefore,  under  whicli  the  apparatus  labored  may 
bo  briefly  summarized  as  follows: 

1.  The  loss  by  friction,  due  to  the  use  of  two  (i-inch  instead  of  one 
O-inch  snetion-pipe,  is  increased  50  per  cent. 

2.  The  loss  by  friction  due  to  tlie  use  of  suction-pipes  three  times  as 
long  as  the  height  to  which  the  material  is  to  be  raised. 

3.  The  loss  of  33  per  cent,  in  the  theoretical  quantity  pumped  up  by 
bends  in  the  suction  and  discharge  pipes. 

As  the  pump  will  not  charge  itself,  the  charge  is  supplied  by  a  small 
(loDkey-pump,  through  a  hole  made  in  the  top  for  that,  purpose.  The 
charge  is  rebiined  while  turning  the  boat  on  the  inside  of  the  bar,  and 
ilaring  the  night,  and  at  other  intervals  when  work  is  temporarily  sus- 
giendcd,  by  closing  the  side-valve  Ju  each  of  the  suction-pipes,  where  it 
passes  over  the  side  of  the  vessel. 

Tbe  engine  used  to  drive  the  pump  consists  of  two  cylinders  con- 
nected upon  one  crank,  at  right  angles  to  each  other,  and  10  inches  in 
diameter  by  10  inches  stroke  each.  Steam  is  conveyed  from  the  eteam- 
ei's  boiler  to  the  pump-engine  through  a  3-inch  iron  pipe,  the  usual 
pressure  carried  upon  the  boiler  being  about  23  pounds  to  the  square 
inch.  This  pressure  develops  about  2C  useful  horse-power,  after  de- 
'hicting  '2~>  per  ceut.  for  friction  of  eugine  and  difference  of  pressure  in 
(he  cylinder  and  boiler,  an<l  gives  a  speed  of  about  180  revolutions  per 
uiauttf  to  the  engine-shaft.  On  this  shaft  is  a  pulley  42  inches  in  diam- 
rter,  carrying  a  rubberbelt  12  inches  wide,  communicating  tbe  power  to 
Ibe  pump-shaft  through  a  pulley  24  inches  in  diameter,  thus  giving  the 
immp-disk  and  wings  about  315  revolutions  per  minute.  This  speed  in 
tlie  No.  9  immp  is  e<iual  to  the  work  of  raising  3,000  gallons  of  clear 
ffater  jut  minute,  30  feet  high,  through  a  9-incfa  straight  vertical  pipe. 

Tlie  actual  height  raised  above  the  surface  of  the  water  on  the  Saint 
•loUn'a  Bar  varies,  with  the  amount  of  siind  taken  on  board,  from  10  to 
11  feet,  b:it  as  the  pipes  are  50  feet  long,  with  bends,  and  are  in  two 
hrauches  instead  of  one,  and  as  a  mixture  of  sand  and  water  is  heavier 
and  more  impeded  by  friction  than  clear  water,  the  loss  by  friction,  from 
all  thetx;  causes  combined,  hmIuccs  the  useful  work  of  the  pump  consid- 
iTahly  below  the  average  attainable  nnder  more  favorable  conditions, 
l-'itr  these  reasons,  although  200  revolutions  of  the  pnmp-disk  per  minute 
will  easily  raists  3,000  gallons  of  clear  water  13  feet  high  through  a  ver- 
tical 9-inch  pipe,  300  revolutions  are  required  to  raise  2,500  gallons  of 
"ami  and  water  11  feet  high  through  two  inclined  suction-pipes,  having 
tno  turns  each,  discharge<l  through  a  i>it>o  haviug  one  turn. 

To  prevent  the  ends  of  tbe  suction-pipes  being  lifted  oft'  the  bottom  by 
the  pilcbing  of  the  boat,  a  portion  of  each  .pipe  is  made  flexible,  being 
'iimposed  of  6-inch  rubber  hose  stretched  over  a  spiral  spring.    lu  addi- 
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tion,  the  ends  are  loaded  with  an  iron  frame  or  dra^;,  each  weighing 
about  21)0  x>oi)iids,  which  is  intended  to  move  along  flat  apou  the  bot 
torn  during  the  operatioa  of  dredtfiag.  To  the  under  surface  of  this 
ftaoie,  directly  belon-  the  mouth  of  the  pi[)e.,  a  number  of  teeth  or  knives 
are  attached,  to  stir  up  the  sand  and  aid  its  entrance  into  the  pipe- 

A  chain,  attached  txi  each  drag,  and  leading  to  the  deck  of  the  steamer 
on  either  side,  takes  the  strain  from  the  pipe  when  the  dr^g  is  down  and 
the  steamer  in  motion.  Another  chain  runs  along  the  pipe,  and  is 
attached  to  all  the  Hanges. 

Tackles  are  arranged  for  lifting  the  pipes  from  the  Iwttom  when  not 
dredging,  or  when  pumping  clear  water,  to  discharge  the  sand  from  the 
bins. 

For  receiving  the  ^ and,  bins  are  located  along  the  main  deck,  fore  and 
ntt,  on  each  side  of  the  steamer's  engine,  each  being  provided  with  a 
sliding  gate  over  tlie  steamer's  side,  which  can  be  opened  and  closed  at 
pleasure.  The  bins  are  filled  from  two  troughs,  one  from  each  branch 
of  the  discharge-pipe,  provided  at  suitable  intervals  with  valves  or  gates, 
so  that  the  load  can  be  distributed  to  the  bins  wherever  desired. 

The  total  espeuse  of  fitting  up  the  steamer  with  pump,  pump-engine, 
bins,  pipes,  and  all  the  requisite  appliances  for  commencing  work,  is 
detailed  below,  as  follows : 

One  donble-osci] latino  engine,  ivith  oiitHide  etaud,  10  incbes  diameter  uf 

Gjliniler,  aud  10-iucb  Btroke 11.250  00 

One  No.  9  centrifugal-drainage  pnmp,  with  sinnd 670  00 

1  42-iDch  pnlley,  1  24-iDch  pulley,  and  34  feet  of  robber  belting 135  DO 

40  feet  of  rubber  8action-pipe,(6-incli) oOO  00 

87  feet  of  galvanized-iron  auction-pipe,  (6-inch) 425  00 

2  drags IPO  00 

^  diicbaree-pipeii 40  00 

!»  feet  of  ateam-pipe 120  00 

4  3-wheel  valves 90  00 

Tiirn-bcnda,  brandt-nipe,  jointx,  bolts,  nuta,  wsBhera,  flangea,  elbows,  angle- 
pieces,  &c.,  for  fitting  and  conaec ting  machinery 5.10  00 

Labor  on  same 300  00 

Total  fur  pump  and  engine 4, 150  00 

Derrick  and  fixtures ^ 300  00 

Winch 35  00 

DftvitB 60  00 

Rope  and  chain  rigging,  Sec,  eugineer's  tools  and  supplies 305  00 

Saud-bins,  complete 1, 450  00 

Total 6,300  flO 

The  steamer  was  chartered  for  $2,500  per  moutb,  which  covered  the 
cost  of  the  fuel  and  the  wages  of  the  crew,  consisting  of  master,  mate, 
engineer,  pilot,  fireman,  cook,  and  deck-hands.  The  United  States  sup- 
plied a  snperin  tea  dent,  an  engineer  for  the  pump,  and  two  laborers,  at 
an  aggregate  monthly  expense  of  $340-  The  total  monthly  expense  for 
dredging,  inclusive  of  charter,  wages,  current  repairs,  and  interest  on 
the  sum  expendeil  in  fitting  up  the  vessel,  was  a  trifle  under  $3,000,  or 
$100  per  day,  including  Sundays. 

The  proportion  of  sand  that  can  be  pumped  depends  greatly  upon  iw 
specific  gravity  and  degree  of  fineness.  The  calcareous  and  argillaceous 
sands  flow  more  freely  than  the  silicious,  and  fine  sand  is  less  liable  to 
choke  the  pipe  than  those  that  are  coarse.  When  working  at  high 
speed,  50  to  G!J  per  cent,  of  sand  can  easily  be  raised  throngh  a  straight, 
vertical  pipe,  giving  for  every  ten  cubic  yards  of  material  discharged 
five  to  five  and  a  half  cubic  yards  of  compact  sand. 

,_„,Googlc 
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Witti  the  iippliances  used  npoo  tlie  Saiut  John's  Bar,  and  iu  conse- 
quence nf  tlie  swell,  which  frequently  lifted  the  ends  of  the  Bnctiou-pipes 
from  the  bottom,  the  proportion  of  sand  seldom  exceeded  45  per  cent., 
;:eneral[y ranging;  from  31)  to  35  percent.,  when  working  under  the  most 
favorable  conditions.  In  pnmping  2,500  nalloiis,  or  12.60  cnbic  yards 
of  Band  au(l  water,  per  minute,  we  would,  therefore,  get  from  3.7  to  4.3 
cubic  yards  of  sand.  During  the  early  stages  of  the  work,  before  the! 
teeth  under  the  drags  bad  been  properly  arranged  to  aid  the  &ow  of 
sand  into  the  pipes,  the  yield  was  considerably  below  this  averaj^e,  not 
often  greatly  ex<M'eding  and  frequently  falling  below  2  cubic  yards  of 
sami  per  niiuute,  during  the  time  iictually  occupied  in  pumping.  At  a 
later  period  much  better  results  were  obtained. 

The  manner  of  conducting  the  dredging  may  be  biiefly  described  as 
follows : 

The  steamer,  with  the  suction-pipe^  up,  first  crosses  the  bar  to  the 
ontside,  then  turns  around  and  steams  slowly  in  over  the  bar,  with  just 
sufficient  speed  to  maintain  steerage-way,  lowering  the  pipes  and  start- 
ing tlie  pump,  !is  soon  as  the  outer  edge  of  the  bar  is  reacbe<l.  Arriv- 
ing on  the  inside  the  pump  is  stopped,  the  pipes  raised,  and  the  steamer 
tamed  aromid  again.  She  then  crosses  slowly  to  the  outside,  pumping 
as  before,  and  the  quantity  of  sand  discharged  into  tbe  bins,  during 
these  two  passages  over  the  bar,  is  a  loa<l,  whether  gre^it  or  small. 
While  tbe  steamer  is  turning  around  on  tbc  outside,  preparatory  to 
laking  in  another  load,  tbe  side-gates  to  tbe  bins  are  oi>ened,  the  suc- 
tion-pipes are  raised  from  the  bottom,  and  the  pump  is  run  at  full  speed 
on  clear  water,  lly  this  means,  assisted  to  some  extent,  where  neces- 
sary, by  men  in  the  bins  with  hoes,  the  sand  is  all  discharged  into  deep 
water  by  the  time  the  steamer  again  reaches  the  onter  edge  of  the  bar, 
wlien  the  dredging  is  resumed. 

The  time  required  to  turn  the  steamer  twice  is  12  to  13  minutes,  of 
which  only  G  to  6^  miuntcs,  or  the  time  occupied  in  making  the  turn  on 
the  inside,  is  lost,  as  neither,the  work  of  dredging  the  sand  nor  discharg- 
ing it  from  tbe  bins  is  in  progress  during  that  interval. 

1  api>eu4l  here,unto  a  statement  in  tabular  form,  compiled  from  the 
Journal  of  dredging  operations  kept  by  the  superintendent  iu  charge  of 
the  work,  from  November  1,  1871,  to  June  1, 1872,  closing  with  a  reca- 
pitulation, which  shows  for  each  month  the  number  of  workbigdays, 
the  total  number  of  hours  worked,  the  quantity  of  sand  removed  in 
cubic  yards,  the  cost  of  removal  per  cubic  yard,  and  the  average  cost 
during  the  whole  period  of  seven  months. 

The  dredgiug-steamer  was  transferred  to  Charleston  on  the  1st  of 
'luite,  1872,  but  returned  to  and  re»>umed  work  upon  the  Saiut  John's 
Bar  before  tbe  close  of  the  month.  The  journal  of  operations  does  not 
einbraco  tbe  work  done  in  June. 

OBNEBAL  OBSEBVATIONti. 

1.  The  Ifastco.st  daring  anyone  month,  for  dredging  and  dumping 
the  sand,  ^^as  in  Muy,  1872,  when  it  amounted  to  2<>  cents  per  cubic 
yard. 

2.  The  greatest  cost  for  any  one  month  was  during  December,  1871, 
when  it  reiicbed  91.22  per  cubic  yard. 

:i.  The  least  cost  during  any  one  week  for  dredging  and  dumping  was 
10  ctMitH  |H'r  cnbic  yard. 

4.  The  least  cost  for  any  one  day  was  on  May  14, 1872,  when  770  cubic 
ymds  were  removed  in  lOJ  hours,  at  a  cost  of  only  13  cents  per  cnbic 
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vara,  tlie  time  actunliv  occupied  in  raisiug  Naml  being  oiilv  5  hours 
46  minates. 

5.  TLe  average  cost  for  the  entire  period  of  seven  inouttis  was  52'^ 
cents  por  cubic  yard. 

6.  Tbo  amoaut,  exclusive  of  outfit,  tietuRlly  expeuded  b^'  tbe  Uoiled 
States  for  dredglug  and  current  repairs,  during  the  seven  inoDtbs,in 
removing  36,96!)  cubic  yards  of  sand,  was  $10,430,  and  the  number  of 
hours  occupied  at  the  bar  in  doing  the  work  was  C22j,  Tlie  number  ol 
liours  lost,  including  Sundays  paid  for,  and  estimating  the  daya  at  1\> 
hours  each,  was  l,3^17^,  equal  to  63^  per  cent,  of  tbe  whole  time.  This 
lost  time,  with  the  exception  of  sixteen  days  chargeable  to  the  boat  and 
deducted  from  the  charter,  was  nearly  all  occasioned  by  bad  weather 
and  low  water  on  the  bar.  There  were  a  few  stoppages  of  short  dnra 
tion  to  repair  the  pumpiugapparatus. 

Assuming  that  no  time  had  been  lost  from  bad  weather  or  iDSufficien: 
depth  of  water,  or  that  the  operations  had  been  carried  on  in  still  water, 
with  a  boat  that  could  work  during  low  tide,  the  dredging  would  have 
costless  than  17  cents  per  cubic  yard.  This  price  covers  the  entire 
period  of  seven  months,  during  a  considerable  portion  of  which,  before 
the  suction  had  been  properly  adjusted,  the  proportion  of  sand  raised 
was  considerably  below  the  average  and  greatly  below  the  maximani 
results. 

7.  It  may  be  rcmarke<1,  in  this  connection,  that  there  would  be  some 
difficulty  in  managing  a  boat  of  very  light  draught  in  such  a  hea^7  sea 
and  strong  current  as  usually  prevails  upon  most  of  the  ocean-bars  on 
the  Atlantic  coast,  and  in  dredging  upon  very  shallow  ocean-bars,  even 
a  boat  built  expressly-  for  and  well  adapted  to  the  work,  might  neceS' 
sarily  draw  too  much  water  to  work  continuously  during  low  tide  in  thr 
earlier  stages  of  the  operation. 

8.  During  the  first  five  months  of  the  operations,  (November  1  ti 
April  1,)  the  average  duration  of  a  rouudtrip,  in  taking  in  and  di» 
charging  a  load,  was  29t'o  minutes,  of  which  only  17]%  were  occupied  in 
dredging. 

During  the  last  mouth,  when  the  channel  was  longer,  the  round  tri]> 
occupied  30^  minutes,  IS  minutes  being  occupied  in  dredging. 

Tbe  average  duration  of  a  round  trip  during  the  seven  months  «»■-> 
30|  minutes,  and  the  average  time  per  trip  occupied  in  dredging  was 
17-j"y  minutes.  The  pump  was,  therefore,  actually  employed  in  raisin); 
sand  only  5S  per  cent,  of  the  whole  time  spent  at  work  upon  the  l>ar. 

9.  In  dredging  in  still  water  this  large  i>ercentage  of  lost  timewonlil 
be  saved,  as  the  dredging  could  go  on  uninterruptedly,  iuto  scows  oi 
lighters  ranged  on  either  side  the  dredging-boat. 

There  are  localities  where  the  dumping-scow^  could,  doubtless,  l>e 
dispensed  with,  and  tbe  sand  conveyed  iu  spouts,  or  forced  tbroa^lt 
pipes,  directly  to  tbo  dumping-ground.  Of  this  character,  as  a  class, 
are  narrow  streams  having  their  channels  near  the  shore,  and  many  ol 
the  harbors  on  our  northern  lakes,  where  the  bars  occur  between  paral 
lei  piers.  In  tbe  former  case  the  sand  could  be  discharged  on  or  neat 
tbe  shore,  and  in  tbe  latter  over  the  piers  ou  either  side. 

With  the  centrifugal-drainage  pump  sand  can  bo  easily  discharged  ai 
.a  height  of  30  feet  above  tbe  level  of  the  water,  and  when  the  distance 
to  which  it  has  to  be  conveyed  is  so  great  that  open  troughs  from  tbe 
4li8cbarge-pipo  to  the  dumping-ground  cannot  have  snSicieut  inclinatioa 
to  secure  a  free  flow  of  the  saud  and  water,  it  would  be  necessary  (•> 
make  tbe  discbarge  through  pipes,  increasing  the  power  in  proporlitv 
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to  the  kugth  of  pipe,  so  as  to  iusiire  a  velocity  tliat  will  prevent  clioking. 
The  pump  should  be  placed  ns  low  as  possil^le. 

The  cost  of  dredging  nnder  those  conditions  would  probably  not  cx- 
vceii  10  to  II  cents  per  cubic  yard,  incUiBivo  of  raoning  expenses,  wear 
Hiid  tear  of  inacliinery,  and  all  stoppafres  and  other  contingencies. 

Indeed,  assuming  the  pump  on  the  Saint  John's  Bar  to  have  vorkcd 
coLtiunously  in  raising  sand  ten  hours  per  day,  except  Sundays,  during 
tbe  month  of  May,  1ST2,  with  the  same  average  results  per  hour  actu- 
:illy  attained  while  juimping,  thus  cJiurging  the  six  working  days  of  each 
week  with  the  exiwnso  of  seven,  tbe  cost  for  raising  the  5;ind  would 
bave  been  only  8]%  cents  per  cubic  yard,  and  if  it  could  also  have  been 
(.viutiiiuousty  discharged  to  the  dumping-ground  through  oi>cn  troughs 
or  [lipos,  no  additional  expense  would  have  been  incurred. 

There  were,  moreover,  constant  losses  incurred  on  the  bar  in  con- 
^^aence  of  the  ends  of  the  suction-pipe  being  frequently  lifted  off  the 
Ijottoin  by  the  pitching  of  the  boat,  which  would  be  avoided  in  still 
water.  Ten  to  eleven  cents  per  cubic  yard  may  therefore  bo  adopted  as 
a  liberal  estimate  for  dredging  and  dumping  sand  when  the  work  can 
goon  continuously  without  scows. 

The  total  quantity  of  sand  removed  from  the  Saint  John's  liar  during 
thn  fiscal  year  ending  June  30,  iST2,  fias  40,764  cubic  yards,  at  an  aver- 
af.f  cost  for  current  expenses  of  SOy'jj  cents  per  cubic  yard. 

Tlie  channel  established  has  a  direction  due  east  and  west,  and  is  9/,; 
feet  deep,  and  considerably  over  150  feet  wide  at  mean  low  water.  Its 
leoRth  is  about  SOD  yards  at  low  water,  on  the  line  of  greatest  depth. 

There  being  a  mean  rise  and  tlill  of  C^''^^  feet  upon  this  bar,  the  mean 
bigU-water  depth  established  is  over  15  feet,  so  that  vessels  drawing 
I'f^i'i  feet  to  14  feet  can  cross  the  bar,  except  in  very  rough  weather.  In 
A  very  hea%'y  Bea,  a  vessel  drawing  13  feet  might  touch. 

Upon  the  shoals  near  Uame's  Point  and  San  Carlos  Creek,  below 
Jacksonville,  there  is  a  mean  low-water  depth  of  10  feet,  with  a  mean 
rise  and  fall  of  2/55  feet.  There  being  no  swell  there,  vessels  drawing 
)2|"j  feet  can  cross.  There  would,  therefore,  be  no  advantage  in  estab- 
lishing a  greater  depth  than  we  now  have  upon  the  bar,  unless  tbe  chan- 
nels over  the  shoals  were  correspondingly  deejHined,  inasmuch  as  all 
vessels  entering  the  river  are  bound  to  some  point  above  these  shoals. 
It  is  recommended  that  channels  9/^  feet  deep  and  150  feet  wide  at 
liiw  water,  on  the  bar,  and  li^^  feet  deep  and  150  feet  wide  at  low  water 
over  the  shoals,  be  maintained  for  the  aecoramodation  of  vessels  of  a 
masimum  draught  of  14  feet.  This  will  necessitate  the  removal  of  8,000 
iMibic  yards  of  materials  from  the  channels  over  the  shoals,  at  au  esti- 
mated cost  of  83,500.  Some  ])art3  of  the  new  channel,  in  the  vicinity 
of  San  Carlos  Creek,  will  be  liable  to  fill  up,  but  no  estimate  of  the  ex- 
tent to  which  the  dredging  will  have  to  bo  repeated  can  be  made  in 
advance. 

The  natural  bar-channel  has  never  been  permanent  in  either  de]>th, 
I'osition,  or  direction,  and  it  is  not  expected  that  tho  channel  now  estab- 
lished cau  be  maintained  without  occasional,  and,  perhaps,  frequent 
dredging.  No  estimate  of  the  quantity  of  sand  to  bo  removed  to  secure 
Jiny  s[ie«iOed  depth,  where  the  conditions  are  so  fluctuating  and  so  com- 
pletely beyond  control,  can  bo  formed. 

The  amonnt  of  annual  expenditure  necessary  to  maintain  n  given 
depth  will  depend  greatly  on  the  number,  violence,  and  direction  of  the 
pn'vailing  storms.  A  sum  which  would  be  barely  suQlcient  to  maJntaia 
a  0-foot  channel  daring  one  season,  might,  during  another,  establish  a 
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greater  depth,  and  leave  a  balniicc  to  expend  in  gaining  a  correspond- 
ing increase  on  tlie  slioals. 

1  invito  attention  to  a  chart  of  tliese  stioals  from  a  surrey  made  in 
Janoary,  1872,  forwarded  to  the  Cliief  of  Engineers  with  my  letter  of 
March  25, 1872. 

I  recommend  that  820,000  l)0  appropriated  for  the  fiscal  year  ending 
June  30,  1874,  for  the  improvement  of  Saint  John's  River,  Florida,  to 
be  expended  in  dredging  upon  the  bar  at  the  month  of  the  river,  and 
upon  the  shoals  in  the  vicinity  of  Dnme's  Point  and  Han  Carlos  Creek. 

An  outline  drawing  of  the  dredging-stearaer  and  pumping-apparatus 
hereinabove  described,  with  the  nuction-pipes  towered  upon  the  bottom, 
in  the  position  oecnpied  by'  them  when  pumping  saud,  is  berewitli 
transmitted. 

Certain  of  the  more  important  details,  not  plainly  exhibited  in  the 
general  drawing,  are  stiown  on  an  enhirged  scale. 
Very  respectfully,  your  obedient  servant, 

Q.  A.  GILLMORK, 
Major  of  Engimers,  JBreiet  Major-G^nerai,  U.  S.  A. 

Brigadier-General  A.  A.  Humphreys, 

■   Chief  of  Engineers,  U,  S.  A.,  Washington.  D.  C. 


IMPROVEMENT     OF    THE   BAR    AT   THE    MOUTH    OF   THE   SAINT  JOHX  3 
RIVER,   FLORIDA. 

Ihf  flical  gear  (ndUig  Junt  M.  IrfT-J. 
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To  amount  appropriateil  by  net  approved  June  10, 187-J 10,  OW  W 

Tn  amouDt  <tne  Bii]ierintandiiig  eii)i;mecr,  an  pur   account-current  second 
quarter  1872 137  58 

xi.siast 


By  amount  expended  tliiriugrnuiilyotr  ending  Jnno  30,  ltJ72 $29.UD3&1 

By  amount  in  United  States  Treasury  to  CTedit  of  anproprtation  for  the 
work lO.OWIW 

39.803  51 

Amount  available  July  1,  ima ^8K« 


P  5. 

saint  john's  river,  flobida. 

United  States  Engineer  Offiop, 

New  York,  March  25, 1872. 
General:  I  have, the  honor  to  report  that  I  have  today  forwanleJ 
to  yoa,  by  express,  a  chart  of  that  portion  of  the  Saint  John's  Eiver. 
Florida,  surveyed  by  my  direction,  under  the  act  of  Congress,  approved 
March  3,  1871,  requiring  an  examination  or  survey,  or  both,  at  the 
mouth  of  that  river,  "  from  the  onter  bar  to  Jacksonville,  Florida." 

L.,,_,.       C ,,v 
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The  only  i>oint9  where  instrumental  surveys  were  deemed  necessary 
are  the  shoaU  in  the  vicinity  of  Dame's  Toint,  as  shown  on  the  chart. 
In  this  portion  of  the  river  the  channel  has  shoaled  to  some  extent  since 
the  last  survey  was  made,  by  the  Coast-Survey  establishment,  in  1856. 

In  my  judgment,  any  contemplated  improvement  of  this  river  shonld 
have  for  its  object  si  mply  to  provide  an  uninterrnpted  channel  from  the 
ocean  to  Jacksonville,  corresponding  to  the  greatest  depth  of  water  that 
can  be  secnred,  at  reasonable  cost,  on  tlie  bar  at  the  month  of  the 
stream. 

This  will  require  aonl(^  dredging  on  the  shoals  above  named.  The  mean 
rise  and  fall  of  tide  is  5.4  feet  at  the  outer  bar,  aud  2.7  feet  at  Dame's 
Point,  a  difference  of  2.7  feet,  of  which  about  1  foot  is  practically  elim- 
inated by  the  prevaiUug  swell  on  the  bar. 

Ill  ordinary  weather,  when  no  storm  prevails,  a  vessel  drawing  11  feet 
of  water  would  require  12  feet  soundings  to  enable  her  to  cross  the  bar 
without  striking,  in  a  heavy  swell  she  wonid  strike  in  12J  feet,  or  even 
13  feet,  unless  she  was  of  full  model  under  water,  fore  and  aft.  At 
Dame's  Point,  however,  the  question  ia  one  of  very  nice  and  easy  adjust- 
ment. There  is  no  swell  there ;  the  bottom  ia  softer  than  that  upon  the 
bar,  and  an  inch  of  water  under  the  keel  is  quite  aufflcient,  unless  the 
wind  renders  it  impossible  to  keep  precisely  in  the  channel. 

On  account  of  the  great  swell  which  always  prevails  upon  the  Saint 
John's  Bar  in  easterly,  northeasterly,  and  southeasterly  storms,  no  vessels, 
except  those  of  light  draught,  would  eross  it  for  refuge  in  heavy  weather. 
Xassan  Inlet,  seveu  miles  farther  north,  is  a  better  harbor,  and  Feman- 
dina,  nineteen  miles  distant,  is  an  excellent  one.  I  think,  therefore, 
that  the  diftfereiico  in  the  channel-depths  to  be  established  upon  the 
Saint  John's  Bar  and  at  the  Dame's  Point  Shoal,  respectively,  should  be 
fixed  with  special  reference  to  the  passage  of  vessels  in  fair  or  moderate 
weather,  so  as  to  afford  just  sufficient  water  over  the  ahoala  for  the 
largest' draught  vessels  that  can  safely  cross  the  bar  on  slack- water  of 
fioodtide.  This  will  require,  at  low  water,  about  1.7  of  a  foot  more  depth 
upon  the  shoals  than  is  necessary  upon  the  bar.  If  the  latter  be  fixed 
at  9.0  feet,  and  the  former  at  11.3  feet,  a  vessel  drawing  14  feet  will 
cross  the  bar  on  slackwater  flood  in  1.5  feet  sounding,  and  will  just 
graze  the  bottom  of  the  shoals. 

The  bar-soundings  should  goveru  in  this  matter,  on  account  of  the 
greater  expense  of  dredging  iu  that  exposed  position.  The  heavy  swell 
there  occasions  repeated  and  prolonged  interruptions  of  the  work. 

I  am  not  yet  able  to  state,  with  minute  exactness,  the  depth  of  water 
that  can  be  maintained  there  at  resisouable  cost,  and  am,  therefore,  un- 
prepared, for  want  of  data,  to  submit  a  project  for  the  improvement  of 
the  river  above  the  bar.  The  money  I  am  now  expending  is  applicable 
to  the  bar  exclusively.  Any  future  appropriations  sliould  be  mode  for 
the  improvement  of  Saint  John's  River,  below  Jacksonville,  so  that  the 
dredging- boat  can  work  npon  the  ahoals  near  Dame's  Point,  wlien  the 
weather  prevents  operations  upon  the  bar. 

I  reserve  for  a  future  communication,  which  I  hope  to  be  able  to  make 
M>Rie  time  during  the  coming  month,  my  recommendations  with  reference 
to  the  improvement  of  the  Saint  John's  River  in  the  vicinity  of  Dame's 
Poin  t. 

"Very  respectfully,  your  obedient  servant, 

Q,  A.  GILLMORE, 
Major  of  Engineers,  Brevet  Major-Gene.al,  V.  8.  A. 

Brigadier-General  A.  A.  Hdhphreis, 

Chief  of  Enginewa,  U.  S.  A.,  Washington,  D.  C. 
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United  Statbb  Esoxnrkh  Officb, 

S/no  Tork,  Mag  10.  lt!72. 

Gfkeral;  I  bave  tbe  honor  to  Htate  tbst,  nnder  date  Febniarr  14,  1872,  tbere  was 
traDHniltted  to  lue  by  the  Chief  of  Engioeera,  for  report  thereOD,  a  "  memorial  of  tbe 
legislature  of  Florida,  approved  May  31,  1HTI>,  relative  to  tbe  improvement  of  the  har- 
bor of  Saint  John's  River  aud  of  Feraandiua,  Florida,"  and  oaktnfi  au  appropriation 
for  the  Name  of  t350,00(l,  the  character  and  object  of  the  contemjUated  iinprovemeDt 
beiD)c  to  provide  a  Bhip-cbannel  "by  dredgine  out  the  iDBide  passage  between  the  Sainl 
Mary's  iind  the  Saint  John's  Rivera  to  a  depth  of  13  feet,"  so  that  vessels  going  up  thr 
Saint  John's  River  would  enter  at  the  barhor  of  Fernaudina. 

My  views  upon  this  subject,  based  upou  such  data  nud  iuformation  as  I  have  bnn 
able  to  collect,  some  of  which  ai'e  incomplete  and,  therefore,  not  entirely  satisfactory, 
are  brirSy  as  follows  : 

The  lauKiiage  employed  in  the  memorial  is  somewhiit  vagne  and  contradictory,  ina»- 
mnch  as  the  natural  and  most  direct  rente  from  the  harbor  of  Femandina  to  tbr 
waters  of  the  Saint  John's  River  does  not  enter  or  touch  the  Saiut  Mary's  River  at  alL 
Saint  Mary's  River  Is  a  tributary  of  Cumberland  Sound,  (or  Femandina  Harbor,)  enter- 
ing it  from  the  weal,  and  Amelia  River  is  another  tributary  entering  the  sound  frotn 
tbe  south,  arid  forming  the  western  boundary  of  Amelia  Iflaud.  The  town  of  Feman- 
dina is  located  upon  Amelia  Island,  on  the  east  hank  of  Amelia  River,  at  a  distance  of 
two  and  one-half  statute  miled  from  its  mouth  on  Cumberland  Snunit. 

The  memorial  susgesta  dredging  out  tbe  ioeide  passnge  to  a  depth  of  13  feet,  bat 
does  not  state  whether  this  depth  refers  to  high  water  or  low  wat«r. 

The  distance  in  a  straight  line  from  Fernandtna  to  the  ncnrest  point  on  Saint  John's 
River  is  twenty-five  statute  miles,  in  a  direction  a  little  west  of  south,  and  there  now 
exists  a  continuous  tide-water  channel,  occupying  (be  same  general  direction  connect' 
ing  the  waters  of  Cumberland  Sound  with  those  of  the  Saint  John's  River,  whicb, 
although  very  crooked  and  narrow  in  places,  is  navigable  by  steamers  of  Hgbt  draught. 
The  difficulty  encountered  in  this  navigation  is  not  exclnsivcly  a  want  of  safficienl 
depth  of  water.  There  is  constant  dansur  of  grounding  at  the  sharp  curves  in  thr 
stream,  and  a  resort  to  special  means  is  frequently  necessary  to  pass  them,  even  bj 
smftll  steamers. 

Starting  from  Femandina,  this  inside  passage  is  made  through  Amelia  River  fur 
about  three  miles,  thence  through  Kingaley's  Cut,  a  distance  of  seven  and  one-fonrlb 
mile«,  thence  through  South  Amelia  River  three  miles,  thence  through  a  portion  of 
Nassau  Sound  three  milee,  and  thence  through  8aw-pit  Creek  and  Sister's  Creek  thir- 
teen and  one-fourth  miles  Ui  the  Saint  John's  River,  the  whole  length  of  the  passage 
being  twenty-nine  and  one-half  miles. 

Tbe  Coast  Survey  baa  snpplied  roe  with  a  chart  amply  sufficient  for  the  purposes  of 
a  general  report  of  all  this  piuisage,  except  about  eleven  mile«  meutured  by  the  ohan- 
uel  next  the  Saint  John's  River  and  lying  between  that  river  and  Nassau  Sound. 

A  snrvey,  apparently  not  very  thorough  in  character,  of  the  soDthern  portion  of  this 
route  from  Nassau  Sound  to  Saint  John's  River,  was  made  last  year  by  Mr.  C.  F- 
Smith,  assistant  engineer  of  the  Jaclisouville,  Peuaacola,  and  Mobile  Knilroad  in  the 
interest  of  that  ciuipany  and  the  Atlantic  and  Saint  John's  Dredging  and  Towin  Com- 
pany, with  a  view  to  the  cnnstmction  of  an  inside  ship-chann^,  by  which  vnsrts 
coald  enter  the  Saint  John's  River  by  way  of  Nassau  Inlet. 

I  have  deemed  it  admissible  to  use  the  meager  inforntation  given  by  Mr.  Smith,  and 
make  it  eiitfice  for  this  general  report,  rather  than  wait  for  a  satisfactory  sur  ^ey  of  tbl» 
portion  of  the  passage,  although  his  chart  does  not  give  any  soundings,  and  it  not 
drawn  to  any  recngni sable  scale. 

The  rente  selected  and  recommended  by  Mr.  Smith  enters  by  the  Nassau  BarCbanDri. 
traverses  Nassau  Inlet  and  Sound  for  a  diitauce  of  nearly  four  miles  to  the  nioulb  o( 
Saw-pit  Creek,  where  it  is  olietructed  by  a  small  bsr,  then  euters  Saw-nit  Creek  Chui- 
nel,  having  a  depth  of  IS  feet  and  over,  and  following  it  in  a  westerly  direction  slightly 
diverging  from  the  river  for  about  half  a  mile,  where  a  turn  is  made  to  the  sontb,  still 
continuing  in  tbe  creek  a  further  distance  of  three-eighths  of  a  mile.  From  this  poiol 
a  line  of  half  a  mile  in  It-ngth,  running  a  little  west  of  sonth,  and  passing  on  tbe  msHi. 
meL-ts  the  creek,  (after  its  having  made  a  large  beni!,)  where  its  channel  in  again  reauDin) 
fur  a  distance  of  one-quarter  of  a  mile.  Fruui  lieri:  the  creek  pursues  a  course  so  morh 
out  of  the  general  direction  of  the  route  that  a  line  on  the  matnh  of  one  mile  In  leaitlli 
In  aeoutbeastcrly  direction  is  adopted,  crossing  the  creek  once  and  reaching  it  again  nrv 
the  snnthem  termiuuB  of  tbe  place  known  as  Gunnixou'sCut,  from  which  its  cbunurl 
is  made  the  line  for  a  distance  of  half  a  mile,  when  the  marsh  is  again  resumed  r>i: 
one-eighth  of  a  mile,  bringing  tbe  line  to  the  creek,  which,  continuing  post  ForiUwirKt 
Inlet,  and  entering  the  Sister's  Creek,  is  adopted  for  a  distance  of  one  and  thrre-^uii- 
tera  miles.  Thence  on  tbe  marsh  nearly  southwest,  the  line  extends  one-iiuarter  o(  i 
mile,  meeting  thecreek,  which  is  followed  half  a  mile.  Leaving  the  Sbter's  CreekatlkB 
point,  the  line  pursuing  a  southwesterly  direction  on  the  marsh  for  a  distance  of  one 
and  thrte-eighthn  miles,  reaches  tbe  Hannah  Mills  Creek,  which  it  follows  tbrefr^uir- 
lersof  a  mile  toils  juuclioii  with  the  Snint  John's  River. 
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Thi>  gives  for  indepenclent  canal  a  distance  of  three  and  one-fonrtb  miles,  and  for 
creek  navigktioD,  fonr  and  live-eightbs  mites,  or  a  total  of  river,  creek,  and  cansl  uav- 
intiOD  from  the  Nassau  Bar  to  the  Saint  John's  River,  of  about  twelve  miles.  From 
tae  same  pointa,  by  way  of  the  Saint  John's  Bar,  the  distance  is  about  fonrteen  milea. 

Upon  a  small  chart  accompanying  Mr.  Smith's  report,  it  is  stated  that  the  average 
bigh-nater  depths  in  the  creeks  through  which  the  channel  is  to  run  i»  13  feet;  that 
the  bottom  is  moish-mud  to  a  depth  of  4  feet,  and  that  the  niat«rial  below  this  is 
sand.  It  is  further  stated  that  the  bar  at  the  month  of  Nassau  Inlet  bas  Id  feet  of 
water  upon  it  "  at  full  tide,"  which  exceeds,  by  nearly  2  feet,  the  depth  reported  by 
the  Coast  Sarvey  from  an  examination  made  in  I'ilO,  and  I  understand  his  project  to 
be,  altboneb  it  is  not  clearly  set  forth  in  his  report,  to  dredge  out  the  bar-cbauuel  to  a 
width  of  'mO  feet,  and  a  high-wator  depth  of  16  feet,  and  to  make  the  inside  passage 
from  Nassau  SoDud  to  the  Saint  John's  River  of  a  corresponding  depth,  na  that  vesselB 
can  pEwe  through  with  the  greatest  draught  of  wator  that  can  ue  carried  over  the  bar 
In  ordinary  weather.  Allowing  I  foot  for  the  swell  on  the  bar,  there  wonld  be  required 
16  feet  at  high  water,  or  about  9^^  feet  at  low  water,  through  the  iuner  passage. 

I  have  assumed,  therefore,  that  Ihe  estimated  cost  of  constructing  this  inner  passage 
from  Nassau  Sound  to  Saint  John's  River,  was  based  upon  a  high-water  depth  of  15 
feet  to  lie  attained  in  the  creeks  and  straight  cots,  upou  the  presumption  that  a  cor- 
responding depth  uf  16  feet  could  be  carried  over  the  Nassau  Bar  at  high  water,  la 
ordinary  weather;  and  with  this  underBtanding,  I  have  adopted  an  correct  the  esti- 
mated qnantities  of  dredging  npon  that  portion  of  the  passage  sonth  of  the  sound. 

North  of  Nassau  Sound  the  natural  water-course  is  followed  throughout,  with  the 
exception  of  one  straight  cut  abont  one-fourth  of  a  mile  long,  to  avoid  a  sharp  elbow 
in  KiDgsle/B  Cut. 

Id  the  following  estimate,  tiie  "  price  per  onbic  yard  "  is  based  upon  the  actual  cost 
of  similar  work  performed  in  Savanuah  River,  by  the  authorities  i>f  the  city  of  Savan- 
nah, where  order,  system,  and  economy  appear  to  have  prevailed. 
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I  have  incidentally  mentioned  the  project  of  conatracting  an  inside  ship-channel 
from  Noasau  Sound  M  Saint  John's  River,  having  its  entrance  from  the  ocean  over  the 
Nnneau  Bar,  in  behalf  of  which  Mr.  Smith  made  the  survey  already  referred  to.  If 
tbe  reported  depth  of  16  feet  "at  full  tide"  were  correct,  and  represented  the  normal 
condition  of  the  channel  upon  the  Nassau  Bar,  this  routo  would  be  prelerable  on 
account  of  its  permanency — after  the  requisite  creek-dredging  and  canal-cots  had 
been  made — to  that  by  the  Saint  John's  Bar,  over  which  it  cannot  be  expected  that 
more  than  15  feet  high-water  drpth  can  be  maintained  by  mote  or  loss  constaut  dredg- 
ing, at  an  expense  of  412,0m  to  $15,000  per  annum. 

But  OS  the  reports  from  the  Coast  Survey  show  that  the  Noasan  Bar  has  ont^  14^  feet 
of  wator  upon  it  at  high  tide,  while  the  Saint  John's  Bar  in  its  natnral  condition  has 
fmni  13  to  12|  feet,  the  difFerence  is  not,  in  my  Judgment,  BufficieDtly  great  to  justify 
any  large  expenditare  in  tbe  construction  of  a  sbtp-ohannel  with  its  entrance  at  Naa- 
un  Inlet.      It  is  true  that  tbe  Nassau  Bar  channel  could  be  deepened  to  16  feet  high 
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water,  at  perbapa  less  eipense  tban  would  be  required  to  attaia  14}  to  15  fwl  od  iba 
Saiat  John's  Bur,  and  witli  possibly  a,  bettur  promise  of  uermanenoy,  on  acooant  of  ihr 
more  nearly  nniforni  sectiun,  and  more  rapid  current  of  the  Blxeam ;  but  the  same  Db 
jectiona  practically  apply  to  both,  that  tbey  would  be  constantly  liable  to  l»  Ullwl  up 
by  storms  to  tbuir  normal  condition,  and  this  might  occur  at  a  time  wheu  a  Itifr 
amount  of  ehipping  would  be  detained  inside  to  await  the  tedious  and  oouievbal  uu 
certain  operation  of  dredging,  in  an  exposed  position, subject  to  frequent  and  prolangtd 
inteiiuptiaiis  from  heavy  weather. 

I  am  not  prepared,  therefore,  from  the  judgment  formed  npon  the  incomplete  dM 
witbin  my  reach,  to  recommuniLao  appropriatioD  for  the  i-onstiuction  of  a^ip-(b*Tincl 
from  Nassau  Sonnd  to  the  Saint  John  a  River,  ooTrespouding  to  a  high-water  deplli  of 
16  feet  upon  the  Nassau  Bar,  for  the  reasous,  brieBy — 

1.  That  its  first  cost  would  be  very  great  .as  com^uired  with  the  general  beorCU  M 
bederiveil  from  it. 

S.  That  it  would  be  necessary  to  dredge  out  and  maintain  a  channel  over  tbeKtnu 
Bar,  abont  2  leet  in  excesa  of  the  natural  deptli,  liable  at  nuy  time  to  be  filled  op  bi 
Htorma. 

The  approximate  cost  of  constmcting  such  a  channel  is  given  below,  uaaiuiii;  u 
correct  Mr.  Smith's  estimates  of  the  quantities  of  materials  to  be  removM  in  deeprit 
ing  the  creeks  and  constructing  the  canals.  The  quantity  of  material  to  lie  mnuTT^ 
bom  the  bar  is  estimated  from  a  mauuHcript  chart  furniitbed  tu  mo  by  the  CosU  Sur- 
vey, and  the  estimated  cost  of  its  removal  is  baaed  upon  the  actual  e4jet  of  preciHl; 
the  same  kind  of  work  upon  the  Saint  John's  River  Bar. 

Ettimated  coit  o/ aniitrMcUny  a  ihip  ckannet  15  /tet  dttp,  al  liig\  iraltr,/rtn»  JVonai  ItliKi 
Saiitl  John't  Riter,  emrapondiHg  to  a  liigh-valer  iepA  of  16  feet  on  Aomdh  Bar,  att  >*■ 
elHtiea  of  dredging  in  SaM  John's  Kieer. 
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It  is  impoeHible  to  foresee  with  any  close  approsimation  to  accuracy  tbe  extent  '•' 
which  the  new  creeh-cfaannel,  after  being  once  thoroughly  established,  wonld  dfv>V{ 
a  tendency  to  flU  Dp  from  natural  cqubl-s,  or  the  precise  points  at  wLieh  sncb  fii-i^: 
would  take  place.  It  might  be  reasonably  apprehended,  however,  that  occaainnil  "■• 
jHirhaps  frequent  dredging  would  be  necessary  ou  the  bar  at  the  debouch  of  Saw-p ' 
Creek  into  Nassaa  Sound,  at  the  mouth  of  Hannah  Milla'  Creek  on  the  Saiol  Jolu- 
Itiver,  and  where  the  tides  meet  between  Saint  John's  River  and  Nuasan  SuuihI.  ai'' 
txttween  Nn^saa  Sound  and  Amelia  River. 

Upon  the  Nassau  Bar,  as  auelement  of  the  shorter  route,  it  would  donbtles'hriit'i- 
Hiiry  tu  drodgi!  freiguently. 

The  entire  abat'nce  of  soundings  and  other  nocessnry  infirmation  conremineall  ''■> 
liortiou  of  the  route  south  of  Nassau  Sound,  exceptiag  three  and  threeHjigLlbs  ru.!' -  ^i 
Sriw-pit  Creek,  covorwl  by  the  Coast  Survey  ch.irt,  renders  it  impossible  di  «ul>ruii  -- 
I'Mtiniate  for  any  other  depth  of  inside  channel  than  that  proposed  by  the  rn^-ii  ■ 
who  made  the  survey,  and  which  I  have  nwumed  to  bo  15  feet  high  water,  com--: 
ing  tu  a  dcjitb  nf  16  feet  high  water  on  Nassan  Bar,  reiKirted  to  have  been  foimit  ''■ 
at  thi'timeof  tbosun-ey. 

But  UH  the  aetual  higli-wnter  depth  npon  that  bar  is  only  UJ  feel,  vliicli  i> '.'  '■■ 
innri'  than  exists  upon  the  Saint  Johu's  Bar  in  its  natural  conditiiHi.  ihi- qi !"<'>''''' 
ivhirli  n:itnrally  arise,  fn  considering  the  problem  of  improviog  the  ucean  apprus."!*  !■■ 
th«  ftiiint  ,)ohn's  River,  are  the  following : 

I.  VVIiiit  expenditure  of  money  by  the  General  Government  do  the  iiitiTeiU.  nrr' 
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seated  in  that  localitj  justify,  preauming  the  expenclitnro  to  be  Jndiciously  made  in 
the  execution  of  aome  plan  pramisiDK  BticceoBl 

3.  Is  it  adviaable  to  adopt  nny  method  of  improvement  involving  more  or  less  con- 
stant dredf^ing  npon  an  ocean  bar,  liable  to  fill  up  at  any  time,  to  the  more  or  less 
serious  detriment  of  commerce  f 

3.  Can  an  inside  channel  from  Nassau  Sound  to  Saint  John's  River,  corresponding  to 
the  natural,  and  therefore  permanent,  depth  on  Nassau  Bar,  be  constructed  at  a  justi- 
fiable coat,  and  will  such  answer  the  present  and  prospective  demands  of  commerceT 

With  re^rard  to  the  first  point,  it  is  mr  opinion  that  any  expenditure,  not  exceediuit 
say  (180,000  to  $200,000,  that  nonld  secure  a  reliable  natet-approach  to  Jacksonville 
for  vessels  drawing  U  feet  of  water  would  be  justified. 

With  resard  to  tbe  second  qaestion,  I  am  not  in  favor  of  placing  much  reliance  npon 
artificial  channels  subjected  to  tbe  direct  action  of  the  oceau  waves,  where  any  other 
practical  means  of  relief  can  be  controlled  short  of  exorbitant  cost. 

The  third  qoestion  caouot  be  answered  or  intelligently  discussed  withont  more  in- 
forroation  upon  the  subject  than  I  have  been  able  to  coiumand. 

It  may  be  aaid,  however,  that  the  natural  bigb-water  depth  of  14^  feet  npon  the 
Nasaan  Bar  would  doubtless  be  increased  6  to  9  inches  by  such  frequent  passage 
of  steamers,  aod  especially  of  tug-boats  and  propellere,  as  would  result  from  the  adop- 
tion of  this  chauoet  of  approach  to  the  3aiiit  John's  River.  Snch  is  knowo  to  be  the 
eSuct  upon  tbe  Saint  John  s  Bar  and  other  shallow  bars  on  tbe  soothetn  coast.  I  have 
little  doubt  that  a  practicable  high-water  depth  of  nearly,  if  not  nuit«,  15  feet  on  the 
Naaean  Bar  would  eoHue  from  the  selection  of  this  entrance,  and  this  would  allow  the 
passage  of  vessels  drawing  about  14  feet  in  ordinary  weather. 

Tbe  survey  of  Nassau  Sound,  now  in  progress,  will  most  likely,  when  completed, 
indiiMtte  the  practicabilitv  of  reducing  the  length  and  construction  cost  of  the  inner 
passage  by  making  a  straight  cut  across  Talbot  Island  in  a  northeasterly  direction  from 
the  Dortb  end  of  Gunnison's  Cut,  intersecting  the  channel  of  Nassau  Bound  abont  one 
mile  and  a  quarter  below  the  month  of  Saw-pit  Creek,  and  thereby  avoiding  two  very 
sharp  angles  in  the  channel  of  the  latter. 

The  question  then,  it  would  seem,  turns  upon  the  cost  of  constmcting  a  ship-channel 
14  feet  di^p  at  high  water  from  Nassau  Sound  t4i  the  Saint  John's  River,  for  which 
there  exists  no  data,  that  I  am  aware  of,  upon  which  a  aatisfact^iry  eatimate  can  be 
ba«ed. 

I  am  informed  that  a  Coast  Survey  party  is  now,  or  soon  will  be,  engaged  in  com- 
pleting their  survey  of  this  inside  passage  as  far  as  Saint  John's  Eivor.  In  reply  to  my 
ttiqiiirieB  npon  this  subject,  a  letter  from  tbe  United  States  Coast  Survey  Office,  dated 
at  Washington,  the  2Ttb  ultimo,  states  that  "tbe  ohart  of  the  inside  passage  from 
Femandina  to  Saint  John's  Eiver  is  not  so  far  advanced  that  it  is  possible  to  say  when 
it  will  be  completed." 

I  Judge  that  the  completion  of  the  work  wonld  not  be  hastened  materially  by  the 
assamption  of  any  portion  of  it  by  the  Corps  of  Engineers,  and  I  therefore  make  no 
recommendation  in  the  matter  at  the  present  time  further  than  to  express  the  opinion 
that  the  definite  determination  of  the  question  whether  a  ship-channel  from  Nassan  , 

a J  ._  o..i_4.   i-i,„i„  ".iTer,  corresponding  to  the  natural  high  water-depth  on  the 

ructed  at  a  reasonable  cost,  should  receive  the  earliest  posaible 

Tbere  are  conflicting  local  interests  bearing  upon  this  subject,  those  centered  at 
JackHnnville  being  opposed  to  those  at  Femandina.  The  people  of  Jacksonville,  In 
fear  of  becoming  tributary  to  the  prosperity  of  Fernandina,  object  to  the  longer  iusida 
passage,  and  advocate  its  termination  at  Nassau  Sound.  I  append  hereto  a  copy  of  a 
letter  recelveil  froni  Mr.  William  P.  Dockray,  president  of  the  Atlantic  and  Saint  John's 
Dredge  and  Towing  Company,  and  a  copy  of  my  reply. 

A  cbart  of  the  proposed  inside  passage  accompanies  this  report,  and  the  papers  re- 
ferred to  me  are  returned  herewith. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GILLMORE, 
Major  of  Enginecrt,  Brerri  JUajor-Oenerat, 
Brigadier-General  A.  A.  Hl'mpiikrvs, 

Chief  of  Engineen,  U.  S.  A.,  Waihlngton,  D.  C. 
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APPENDIX  Q. 

ANNUAL  REPORT  OF  MAJOR  W.  P.  CRAIGHILL,  CORPS  OF 
ENGIKEERS,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 
1872. 

Umited  States  Engineeb  Office, 

Baltimore,  Maryland-,  September  7, 1S72. 
Sue  :  I  have  the  lionor  to  tranBmit  herewith  my  annual  report  upon 
the  works  nnder  my  charge,  for  the  fiscal  year  ending  Jane  30, 1872. 
Very  respectfully,  your  obedient  servant, 

WM.  P.  CRAIGHILL, 

Major  of  Engineen. 
Brigadier-General  A.  A.  Humpheeys, 

Chief  of  Engineers,  Washington,  D.  C. 


Q  I- 

IMPROVEMENT  OF  THE  SUSQUEHANNA  RIVER  BELOW  HAVRE  DE  GBECA 
MARYLAND. 

At  the  close  of  the  year  ending  June  30,  1S71,  operations  were  id 
progress,  tinder  the  anthority  granted  to  use  the  material  of  the  old 
moveable  deflector,  and  such  money  as  might  be  available  for  the  pur- 
pose, for  the  construction  of  a  fxed  wooden  dike  or  deflector,  to  concen- 
trate the  flow  of  the  river,  as  had  been  proposed  and  partially  acc4Hu- 
plished  by  the  temporary  movable  structure  built  in  the  autumn  of 
1867.  The  dike  was  projected  to  consist  of  piles  driven  about  5  feet 
apart,  braced  by  sloping  piles  behind  them  and  bolted  to  them,  the 
whole  connected  by  strong  double  cap-pieces,  between  which  3-incb 
planks  were  to  be  closely  driven,  forming  a  nearly  water-tight  barrier. 
This  work  was  carried  to  a  length  of  3,900  feet  by  the  end  of  October, 
1871,  when  operations  were  suspended. 

As  was  anticipated,  this  structure,  consisting  entirely  of  wood,  was 
somewhat  injured  by  the  ice  of  winter  and  the  freaheta  of  spring,  bat  its 
advantageous  influence  has  been  clearly  demonstrated,  and  the  opinion 
has  been  confirmed  as  to  the  propriety  of  replacing  it  by  a  permanent 
structure,  for  which  an  appropriation  of  $50,000  is  recommended. 

The  wooden  deflector  will  be  repaired  as  far  as  the  limited  available 
funds  will  permit. 

The  improvement  is  in  the  collection  district  of  Baltimore,  which  is 
the  nearest  port  of  entry.  It  extends  from  opposite  Point  Concord 
Light  to  Spesntie  Island. 

The  trade  between  Baltimore,  Philadelphia,  and  New  York,  and  the 
Susquehanna  Valley  to  near  its  head,  is  interested  in  this  work.  The 
amount  cannot  be  accurately  ascertained. 

Amonnt  of  revenue  collected  at  Baltimore,  as  duties  on  imported 
merchandise,  for  the  fiscal  year  was  nearly  $9,000,000  in  coin. 

Expended  in  year  ending  Juno  30, 1B72 97,469<% 

Avnilnble  fur  year  eniliag  Jane  30,  1873 6  30 

Required  for  year  endiug  June  30,  1874 50,000  90 
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Qa. 

IMROVEMENT  OF  NORTHEAST  RIVEB,  MARYLAND. 

Under  a  call  from  Congreaa  for  informatioii,  an  exaniinatiou  of  this 
river  was  made  iu  April,  1872,  and  a  report  submitted  under  date  of 
April  8, 1872. 

An  appropriation  of  $10,000  was  made  Jniie  10, 1872,  which  it  is  pro- 
poaed  to  expend  in  1872  in  making  a  channel  from  a  point  abont  4,500 
feet  from  the  town  of  Northeast  to  that  town,  about  60  feet  wide  at 
bottom,  and  5  feet  deep  at  mean  low  water,  and  if  possible  to  extend  it, 
with  less  width,  to  Alexander's  mill,  about  1,000  feet  farther. 

Kortheast  ia  in  the  collection  district  of  Baltimore,  but  no  record  is 
kept  of  vessels  arriving  and  departing.  Tbis  is  a  thriving  place  aud 
growing  in  importance. 

There  were  no  proposals  called  for  during  the  year  and  do  contracts 
or  expenditures. 

Available  for  year  ending  Jniie  30,  1873,  $10,000. 

No  further  appropriation  needed. 


Q3. 


On  the  1st  of  July,  1871,  the  work  of  dredging  in  the  Brewerton 
Channel  was  iu  progress  under  the  contract  of  April  20, 1871,  with  Mr. 
Brainard,  of  Albany,  New  York.  His  engagement  was  for  the  removal  of 
150,000  cubic  yards  of  material,  aud  was  nearly  fulfllled  June  30, 1872. 
Two  of  the  city  dredges,  under  the  direction  of  the  port-warden,  were 
also  at  work  iu  the  same  channel  daring  a  considerable  part  of  the  sea- 
son of  1871.  A  contract  was  also  made  with  Mr.  Alanson  Dodge,  of 
Fulton,  New  York,  for  the  removal  of  100,000  cubic  yanls  from  the 
Brewerton  Channel,  and  00,000  yards  from  the  lower  channel,  and  work 
begun  iu  September,  1871,  continued  with  the  usual  interruption  in  win- 
ter during  the  fiscal  year.     His  contract  will  be  completed  in  1872, 

Proposals  have  been  invited  for  the  expenditure  of  the  appropriation 
of  Junel0,1872,  of  $100,000,  audit  is  expected  that  much  progress  will  be 
made  during  1872.  Not  less  than  300,000  yards  should  be  removed  with 
that  sum. 

The  vast  increase  in  the  commercial  importance  of  Baltimore,  since 
the  late  civil  war,  and  the  great  development  of  her  trade,  especially  by 
steam  with  foreign  ports,  made  the  pressure  so  great  for  more  rapid 
progress  with  the  improvement  than  was  possible  from  the  use  of  the 
appropriation  of  the  General  Government,  that  the  municipal  authori- 
ties organized  a  board  of  improvement  in  the  spring  of  1872,  and  placed 
at  their  disposal  $200,000  for  immediate  expenditure. 

Five  of  the  city  dredges  commenced  work  in  June.  A  contract  has 
been  made  by  this  board  with  Morris  &  Oumminga,  of  New  York,  for 
removing  300,000  yards  from  the  Brewerton  Channel,  at  the  average 
rate  of  2,500  yards  a  day.  A  contract  has  also  been  made  with  Curtis 
&  Fobes,  of  Portland,  Maine,  for  removing,  by  May  1,  1873,  150,000 
yards  from  the  same  cbanuel.  Tlie  intention  is  to  have  the  width  of  the 
Brewerton  Cbanuel  iucreased  from  150  to  250  feet,  and  of  the  lower 
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chaDDel  from  250  to  400  feet.  The  comi>o8ition  of  the  board  ia  a  saffi- 
cient  evidence  of  tbe  very  great  importance  attached  to  the  work.  The 
mayor  of  the  city,  Hon.  Joshna  Vanaant,  is  the  chairmao.  The  other 
members  are  Mr.  John  W.  Garrett,  piesideDt  of  tbe  Baltimore  and  Ohio 
Bailroad  Company,  and  Mr.  J.  Hall  Pleasant,  chairman  of  the  harbor 
committee  of  the  Board  of  Trade  of  the  city. 

Kange-lights  have  not  yet  been  provided  for  the  lower  channel,  bnt  it 
i8  hoped  they  soon  will  be,  as  there  was  an  appropriation  made  by  Oon- 
gresa  for  that  object  at  the  last  session. 

It  is  my  duty  to  call  attention  to  the  encroachments  made  by  wbarveii. 
&C.,  npon  the  tidal  reservoir  pertaining  to  this  harbor,  both  within  and 
without  the  narrow  eutraoce  at  Fort  McHenrj-.  Iiijurioas  changes  in 
the  regimen  of  the  fluvial  and  tidal  waters  may  be  expected  to  result 
from  what  has  already  been  done  in  this  direction.  I  am  not  snfBciently 
versed  in  the  law  to  know  where  the  power  resides  to  check  sneh  en- 
croachments. It  mnst,  however,  exist  somewhere,  and  should  be  exer- 
cised to  prevent  further  injury,  if  not  to  cause  tbe  removal  of  hortful 
structures  already  standing. 

For  quite  full  statistical  information  as  to  the  commerce  of  Baltimore 
coarteoaaly  furnished  by  the  Hon.  J,  L.  Thomas,  collector  of  the  port. 
reference  is  requested  to  his  letter  of  August  10, 1872,  hereto  attached. 
as  well  as  to  his  letter  of  July  28, 1871,  printed  on  pages  589-590  of  tbe 
Report  of  Chief  of  Engineers,  1871. 

Appropriated  Jane  10, 1872 $100,00"  i- 

Expended  dnrJDir  year  eading  June  JO,  lt)72 SS.OSOiV 

Available  for  year  ending  Jnno  30,  1873 1M,9I6  >^' 

Required  for  year  ending  Jnae  30,  1874 200,0("'Hi 
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CoSTOM-HoraR,  Baltimore,  Maryi^vcd, 

Catleeior's  Ogtce,  Augatl  10, 1S72. 

Sir:  In  compliance  witli  the  request  coatained  In  yonr  comma nication  of  the  3d 
instant,  to  inform  you  vhat  amount  of  revenue  was  oollooted  at  tbc  pnrt  of  Baitimon 
dnrtng  tbe  year  ended  June  :{0,  \*f72,  and  to  fumisli  joa  with  suy  other  infonnation 
appertaining  tliereto  that  I  maj  supply,  I  have  to  communicate  in  reply  to  ynnr  Gnt 
qaery,  that  the  dutice  collect«d  at  this  port  on  imported  merchandiae  from  the  lit  Jnlf, 
ld71,  to  June  30,  1H72,  iu  coin,  amonnt  lo  $8,728,193.03.  Beceiptj  from  all  BOnrtts, 
$i^^7,231.ei. 

Permit  the  remailc  at  this  point,  that  the  amonnt  of  doties  co11oct«d  for  the  period 
named,  absolutely  considered,  may  not  be  taken  as  an  index  to  shoir  either  the  elt«Dt 
OT  the  ftatiu  of  the  commerce  of  thiB  port,  for  the  reasons  herein  stated.  FotinstaoM, 
the  snm  above  named  vas  collected  nnder  the  reduced  rates  of  tarilf,  under  tbe  act  a! 
July  14,  1870,  and  before  the  fiscal  year  expired  tbe  acts  of  May  1, 1HT2,  ftnd  Jane  6,  vtm 
passed,  the  former  of  which  wholly  repealed  the  duties  on  coffee,  and  the  latter  mado 
material  reduotions  in  tbe  tariff  rates  on  various  articles  of  foreign  ironortatiou. 

Tbe  reduction  of  2  cents  per  pound  on  ooflee,  under  the  act  of  ltf7(),  materially  re- 
duced tbe  revenue  at  this  port,  and  by  an  estimate  made  in  a  stAtement  to  yon  on  the 
5th  of  January  last,  it  appeared  that  the  rsvenue  receipts  of  this  port,  on  coSae  alone, 
were  lessened  for  the  year  1871  to  the  extent  of  about  93,000,000.  And  altbonfth  the 
last  tariff  acts  did  not  go  into  operation  nntil  after  the  close  of  tbe  fiscal  year,  they 
have  had  the  effect  to  lessen  the  receipts  for  the  period  nameii,  in  this  way.  Importcn 
warehoused  nearly  all  the  coffee  that  was  imported  for  some  time  betore  the  1st  of 
July,  in  order  to  get  it  admitted  free  of  duty.  Therefore,  much  of  the  coffee  imported 
dunuK  the  fiscal  year  named  was  withdrawn  thereafter  free  of  duty,  and  to  that  ex- 
tent the  receipts  of  that  year  are  K^eatly  lessened.  Tbe  aame  counie  was  paraued  by 
importers  in  reference  to  other  articles  upon  which  a  reduction  was  made  in  tbe  tariff 
of  June  6,  and  the  goods  so  warehoused  were  not  withdrawn  until  the  lat  of  Angoet 
ensoing. 

The  action  of  the  merchants  in  warchonsing  coffue  and  other  foreign  commoditie*. 
in  order  to  get  the  benefit  of  the  reduced  rate  of  tariff,  estopped,  to  a  great  extent,  tbe 
operations  of  trade  in  other  articles  of  foreign  merchandise,  and  the  latt«i-aamed  were, 
also,  largely  warehoused,  and  were  not  withdrawn  until  after  the  fiscal  year  named 
had  expired,  whicli  also  had  the  effect  to  deerease  the  receipt  of  duties  for  that  year. 

The  fact,  in  addition  to  tbe  causes  referred  to,  ia  also  to  be  considered,  that  this  pott 
is  a  heavy  coffee  and  sugar  market,  and  these  articles  constiLute  itschief  importatiom, 
And  therefore  the  tariff  reductions  operated  to  lossoa  receipts  of  duties  at  thia  port  very 
greatly. 

Tbe  duty  alone  on  coffee  for  the  calendar  yenr  1S7I,  at  the  rat«  of  5  cents  per  poond, 
would  have  amounted  to  betwoen  $10,000,000  and  (11,000,000,  as  shown  in  the  former 
statement  furnished  you  of  July  5,  1871. 

For  tbe  causes  staled,  it  is  apparent  tbat  the  revenue  collected  for  the  period  named 
does  not  of  itself  afford  a  basis  by  which  to  jndgu  of  tbe  extent  of  commerce,  UdI  it 
may  be  butter  arrived  at  by  comparison. 

Under  the  old  tariff  rates  (which  applied  to  at  least  one-half  of  the  pre- 
ceding fisc.ll  year)  there  were  collected  at  this  port  for  the  fiscal  yenr 

■  endef  Juno  :!0, 1871 K6ai,5«  » 

For  tbe  fiscal  year  ended  June  30, 1972 6,7*3,183  OS 

Showing  n  deficiency  of IW,  345  95 


It  wilt  be  seen  liy  this  comparison  that,  notwithstanding  the  causes  adverted  to  u 
operating  materially  to  reduce  the  amount  of  duties  collected,  the  revenue  of  tbe  l»t 
flscol  year  is  nut  fur  short  of  what  it  was  the  previous  year,  cloarly  showing  a  steady 
nud  marked  increane  in  the  foreign  commerce  of  this  port ;  and  tliat  while  there  baa 
been  enlarged  importations  in  tbe  coffee  and  sugar  tra<le,  the  reflnlts  of  which  do  not 
appear  in  the  amount  of  revenue  collected,  there  has  been  ao  eviilent  iucrease  of  im' 
portatious  in  other  urticlcs  of  foreign  growth  and  manufacture,  tbe  duties  coUettcd 
on  which  have  nearly  supplied  the  deficiency  of  revenue  caused  by  redaction  of  tariff 
rates  on  other  articles,  and,  es])ecially,  on  coffee  aud  sugar,  which  latter  articles  affuid 
the  chief  sources  of  revenue  at  this  port. 

It  should  be  borne  in  mind,  however,  that,  although  coffee  yields  no  revenue  ta  the 
Government,  it  is  an  article  of  merchandise  largely  imported  into  this  port,  and  tbe 
trade  therein  U  steadily  and  greatly  improving,  thereby  enlarging  the  commerce  of 
Baltimore,  aud  rciiuiring  tbe  same  facilities  of  harbor  accommodations  therelbr  u 
though  It  continued  a  source  of  revenue. 

You  may  not  regard  it  as  inappropriate  for  me  to  observe,  at  this  point,  that,  while 
it  is  well  understood  throughout  the  country  tbat  the  central  position  of  this  port,  with 
its  growing  facilities  for  quick  inland  transportation,  commands  and  invite*  trade  with 
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IB  of  the  country,  it  is  enbjected  to  serious  drawback  bocauee  of  its  want  of 
so fficieot  depth  of  nuter  ftt  the  entrance  of  Its  harbor,  This  fact  is  a  sonrce  of  ombar- 
raBBment  and  complaint,  and,  as  has  been  stated  to  yon  in  mj  fonner  com  muni  cation, 
veasels  drawing  hearily  at  times  cannot  make  tbeir  landing,  and  have  tu  be  liglitened 
below,  nnder  the  snpervision  of  a  discliorging  officer  detailed  for  that  parpose  by  this 
office. 

Following  in  order  with  the  above  is  an  exhibit  of  the  number  of  vessels  arrivinK 
from  fbreion  oouDtries,  with  dutiable  merchandise,  for  the  lost  two  preceding  fiscal 
years,  as  follows: 

Year  ending  Jnne  30,  1871 769 

Yeac  ending  Jane  30,1873 605 

Increase  during  1872 36 

This  exhibit  dues  not  afford  a  fair  test  of  the  increase  of  vraselsorriviD^,  with  foreign 
dntiable  merchandise,  1>ecauBe  of  the  period  of  time  in  which  the  amvnis  occnrred. 
As  aji  illnatratiuD  of  this  statement  take  the  two  preceding  calendar  years  of  1870  and 
1871,  and  it  appears  that  in — 

1870  there  arrived  veasels  with  dutiable  cargoes 660 

1871  there  arrived  veflBcls  with  dutiable  cargoes 613 

Showing  an  increase  in  fiivor  of  1871  of 153 

1970,  vessels  arrived  with  nndutiable  cargoes 74 

1>S71,  vessels  arriTcd  with  nndutiable  cargoes 39 

Showing  a  decrease  during  1871  of X> 

£xceSE  of  arrivals  with  carKoes  dutiable  and  nndutiable  for  1871  over  1870 118 

The  Tahie  of  foreign  importations  and  domestic  exportations  will,  perhaps,  furnish  a 
more  reliable  test  nf  the  commerce  of  Baltimore,  and  more  nearly  ^&rds  an  answer  to 
your  question,  "  What  amount  of  commerce  would  be  benefited  hj  the  further  improve- 
ment of  the  entrance  uf  the  harbor  t" 

raliie  of  foreign  imporU. 

For  the  fiscal  year  ending  June  30, 1871 ^34, 672, 871 

For  the  fiscal  year  ending  Jane  30,  187S 23,  WW,  305 

Showing  increase  during  1872  of 4,163,434 

Valut  of  domeaiic  exporla. 

For  the  flscal  year  ending  June  30, 1A71 S15, 037,655 

For  the  Qscal  year  ending  June  3U,  1872 16,325,321 

Showing  increase  daring  1672  of 3,287.466 

Of  the  value  of  goods  sbipped  and  arriving  coastwise  I  am  anable  to  give  you  any 
information,  as  nu  statistics  of  that  character  are  reiiuired  to  be  kept  in  form  at  this 
office.  It  may  be  premised,  however,  from  tbe  extent  of  the  coastwise  trade,  that  it 
amounts  to  a  considerable  sum  in  value. 

To  your  query,  "  as  to  what  amount  of  navigation  would  be  beacRted  by  the  further 
improvement  of  the  entrance  to  the  harbor,"  you  are  furnished  with  the  following  ex- 
hibit, embracing  comparisons  of  tbe  number  of  vessels,  their  nationality  and  tonnage ; 
arrivals  from,  and  departures  to,  foreign  couutriea;  and  arrivals  and  departures  coast- 
wise,  for  the  two  last -preceding  fiscal  years: 

Coatlieite  arriraU,  all  natiotkolititt,  tnaMy  American, 


Showing  increase  of  tonnage  daring  1S72  of. 54,300 
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CoeitKite  cUaranra. 

VraKll.  Tooiuf. 

For  the  fiscal  year  1871 8,115  1.413,ett 

For  tLe  fiKcnl  year  1872 8,172  1,«0,796 

Showing  iacreaae  of  tonuage  durinii;  l&IH  of S6.964 

AtnerieaK  n»ieU  arriHng  from  foreign  portt. 

For  tbe  fiscal  year  1871 IJO.Hi 

For  the  fiscal  year  1872 llS.Stt 

Show  decrease  of  tonnage  duriDg  1872 ll.HEi 

Foreign  rfg$cl»  arriving  fivm  foreign  tounlrie*. 

For  the  fiscal  year  1871 1«.4.V 

For  the  fiscal  year  1872 a*9.»l 

BhowiDg  increase  during  1872 fi4,33f 

Amerimn  ttueln  citartH  for  foragv  coHHlriri. 

For  the  fiscal  year  1871 1«5  97,M* 

For  the  fiscal  year  1872 276  »!.» 

Showing  decrease  during  1872  of 9  b,^ 

Foreign  twmIb  cleared  for  forrign  coantrim. 

Vewxi*.   '  TanuR 

For  the  fiscal  year  1871 <01  167.3* 

For  the  fiscal  year  1872 471  26l,»l 

Showing  incTease  daring  1872  of 70  97.0'i 


Tonuf 

For  fiscal  year  ending  Jnne  30,  1B71 3,lo<,".*' 

For  fiscal  year  ending  June  30,1872 3,379,17- 

Showing  increase  dnring  1872 aa5,riJ* 

In  addition  to  the  aniOQut  of  tonnage  trnversing  the  harbor  of  this  pori,  TbcK  i*  > 
large  amount  of  which  there  is  no  record.  As  stated  to  you  in  my  former  rvpert,  nunT 
vessels  arrive  and  depart,  coastwise,  that  are  not  required  by  law  to  report  ■!  tbe  cs^ 
tom-bonBe. 

The  registered  outstanding  tonnage  of  this  district  amounts  to 142.tll:<C' 

Number  of  registered,  enrolled,  and  licensed  vesaels  coniprieing  said  amoDDt 

of  tonnage  is 1.53* 

The  receipts  for  tonnage  daring  the  fiscal  yealof  1872  amount  to P*.*"^ 

The  act  of  July  H,  1870,  restricts  the  collection  of  tonnage  t«  certain  cases,  nowilli- 
atanding  which,  the  receipts  have  latterly  increased. 

In  view  of  the  fact  that  you  inquire  relative  to  information  promotive  of  Ihepfw™ 
Interests  of  the  country,  as  well  as  the  local  interests  of  this  port,  by  tbe  furtntr  i«- 
provement  of  the  entrance  to  the  harborof  Baltimore,  it  may  not, therefore,  lie  r»(»rf" 
as  irrelevant  to  state  that  the  foreign  line  of  steamshipe  (North  German  Lloydj  brisvn 
Baltimore  aud  Bremen,  via  Southampton,  still  maintains  a  vigorous  eiistentw.siKl''** 
proved  a  successflil  enterprise.  This  line  comprises  four  fine  veeaels,  aveta^oE  -'■* 
touB  hurdou,  aud  there  is  a  strongprobability  of  other  vessels  betug  added  totluilhBA 
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The  Allaa  line  of  tttt^ainabips  have  four  nplemlid  veasela  niDDing  between  bere  and 
Liverpool.    The  Introduction  of  thin  line  lias  also  been  a  sQCCosa. 

It  is  in  the  case  of  these  veesela  that  difflcnlties  at  timoa  is  experienced  )u  approach- 
ing the  harbor. 

If  my  iufonnation  is  correct,  there  is  sufllcient  buainess  to  jUHtify  additioDN  to  tliia 
line  aail  a  irilliuKneda  on  the  part  of  the  u^iiera  to  make  the  iucrcaae,  but  tliey  ore 
deterred  becanse  of  the  want  of  depth  of  water  aa  atVirementioned.  Mucb  of  the  mer- 
chandise imported  by  tlieae  liues  go  to  adjacent  and  wentern  cities,  aiid  there  can  be  no 
donbt  that  heavy  iniportatious  nonld  be  made,  by  way  of  tbvse  lines,  through  Balti- 
more, to  the  West,  if  more  ateamsbip  facilities  were  atforded. 

The  sea-f[oing  line  of  steamers  betwn6ii  bero  and  Boston,  and  other  localities,  are 
also  in  snccessful  operation. 

Merchandise  is  shitiped  to  this  port  rrotii  Boston  for  iveHtoni  cities,  and  freights  from 
Himilar  sonrces  are  smpped  in  return  to  Boston. 

The  Bonthern  aea-goiug  coastwise  linua  bring  cotton  to  thia  port,  a  portion  of  which 
is  (iliipped  lo  Enrope  by  the  foreign  lines. 

The  mland  and  Ijay  liuea  continne,  as  formerly,  and  many  of  the  steamers  so  engaged 
are  of  large  burden.  Theae  steamers  bring  tobacco  in  largo  iiiiaiitities  to  tliis  port, 
much  of  which  is  shipped  to  European  markets  by  the  foreign  liuea. 

It  is  therefore  fair  to  maintain  tliat  tlie  improvnment  of  the  harbor  is  promotife  of 
the  general  as  well  as  the  local  interests  of  the  city,  and  that  the  affinities  of  trade 
snbaisting  between  Baltimore  and  thronghout  the  country,  and  especially  the  West, 
luake  that  improvement  one  of  national,  as  well  as  local,  concern. 

Yoar  impression  in  reference  lo  the  ports  of  Cambridge,  Quoenstowo,  Havre  de 
Grace,  Walerton,  and  Northeast  being  within  the  collection  district  of  Baltimore  is 
correct  aa  to  all  the  places  named  ;  bnt  none  of  them  except  Havre  de  Grace  are  ports; 
the  latter  name<l  being  a  port  of  delivery  only. 

I  am  unable  to  give  you  the  amount  of  registered  outstanding  tannage  at  Havre  de 
Grace,  it  being  consolidated  with  the  tonnage  of  this  district.  It  amounts  lo  a  very 
respectable  sum,  however,  and  is  confined  mainly  to  schooners  and  vessels  of  moderate 
tonuofe,  anil  largely  to  canal-boats.  Foreign  goods  have  seldom  been  delivered  at 
that  place. 

The  nature  of  the  cargoes  carried  by  such  vessels  as  hail  from  that  port  consist 
chiefly  of  Inmber  and  coal,  and  mostly  coiues  to  Baltimore  for  consnuption,  and  to 
adjacent  places. 

As  the  nature  of  the  trade  does  not  require,  under  the  law,  the  veaaels  to  enter  and 
'CleAf,  it  is  impracticable  to  get  at  the  amount  of  tonnage  of  vessels  which  enter  and 
depart  from  that  harbor,  bnt  aa  the  place  is  a  thriving  one,  and  well  situated  for  trade, 
it  IB  doubtless  very  reapectable. 

The  other  harbors  named  are  neither  porta  of  entry  or  delivery,  and  no  record  ia 
kept  of  vessels  arriving  and  departing  therefrom.  There  is  therefore  no  means  of 
knowing  what  amount  of  tonnage  entera  the  waters  of  those  piacea.  Some  of  them 
are  places  of  importance  to  this  city,  and  each  maintaina  a  growing  trade  therewith. 
Liinea  of  steamera  mn  between  here  and  tbem,  and  their  products  find  a  destination  at 
this  port  and  in  other  aectiuus  of  the  country. 
I  am,  very  respectfully, 

BAI.T18  H.  KEKNARD, 

Sp«dal  D^ulg  Collector. 

Colonel  W.  P.  Cbaioiiii.l. 

Uniltd  Stattn  Engineer',  Baltimore,  Marglaiid, 


Q4- 

IMPROVEMENT  OF  THE  WICOMICO  RIVER,  NEAR  SALISBL'RV,  MARYLAND. 

A  sarvey  of  a  portiou  of  this  river  was  made  early  io  1871,  and  report 
submitted. 

It  was  found  that  tUe  improvement  needed  was  the  opening  of  a  chan- 
nel by  dredging,  from  the  existing  7-foot  water  to  the  bridge,  about  75 
feet  in  width  and  7  feet  in  depth  iit  mean  low  water,  thecosttobeabont 
920,000,  at  present  prices.  The  inhabitants  agreed  to  erect  what  diltes 
migltt  be  deemed  necessary-. 

An  appropriation  of  $5,000  was  made  June  10,  1872,  which  it  is  pro- 
posed to  expend  in  1873  in  making  a  channel  about  tij  feet  iu  width,  »nd 
7  feet  in  depth  at  low  water. 
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The  Wicomico  is  in  the  collection  district  of  Baltimore,  at  which  port 
the  revenue  in  coin  was  nearly  $9,000,000.  For  a  deacriptioa  of  the  lo- 
cality, as  well  as  for  indications  as  to  present  aud  prospective  commereial 
importance,  reference  is  requested  to  the  report  printed  on  pages  621 
to  624  of  the  report  of  the  Chief  of  Engineers,  1871. 

There  were  no  proposals  called  for  during  the  year,  and  no  contracts 
made. 

Expended  dnring  Uieyeor  ending  June  30,  IS72- . .. . 

Arailable  for  year  ending  June  30,  1873 (5.000  l» 

Reqnired  to  complete  accoTdinfi  to  estiiuato,  which  may  be  expended  in 
jear  Jnne  30, 1874 15,000  00 


Qs- 

IMPROVEMENT  OF  WOBTON  HAEBOK,  lUKYLAHD. 

Under  a  call  from  Congress  for  information,  an  examination  of  this 
place  was  made  in  April,  1S72,  and  a  report  suhmitted  under  date  of 
April  18, 1872. 

Au  appropriation  of  $12,000  was  made  June  10, 1872,  which  it  is  pro- 
posed to  espend  in  1872  in  making  a  channel  from  the  head  of  Worton 
Creek  to  the  confluence  of  Worton  and  Tim's  Creeks,  a  distance  of  abont 
2,000  feet,  about  100  teet  wide  at  bottom,  and  7  feet  deep  at  mean  lov 
water. 

Worton  is  in  the  collection-district  of  Baltimore,  but  no  record  is  kept 
of  vessels  arriving  and  departing.  This  is  a  thriving  place,  and  grov- 
ing  in  importance. 

There  were  no  proposals  called  for  daring  the  year,  and  no  contracts 
or  expenditures  made. 

Available  for  year  ending  Jane  30, 1873,  $12,000. 

Ko  further  appropriation  needed. 


IMPBOVEMEKT  OF  QUEENSTOWK  HARBOR,  MARYLAND. 

At  the  close  of  the  flscal  year  ending  June  30, 1871,  Mr.  John  W. 
Parks,  under  a  contract  dated  April  26, 1871,  was'eugaged  in  dredging 
a  channel  in  Queenstown  Creek  to  a  depth  of  8  feet  at  mean  low  water. 
The  appropriation  was  exhausted  and  the  work  of  dredging  came  to  n 
close,  July  25,  1871.  One  cut  of  the  required  depth,  and  of  a  width  of 
2o  feet,  was  completed,  and  a  second  cut  nearly  so. 

An  appropriation  of  $6,000  having  been  made  by  the  act  approve<l 
June  10, 1872,  it  is  proposed  to  expend  it  in  increasing  the  width  of  the 
channel  and  giving  a  greater  capacity  to  the  harbor.  This  improve- 
ment will  probably  he  completed  before  the  close  of  1872. 

Queenstown  is  situated  in  the  collection-district  of  Baltimore,  which 
is  the  nearest  port  of  entry.  The  revenue  at  Bajtimore,  in  coin,  yt»* 
nearly  $9,000,000. 

For  a  description  of  the  harbor,  as  well  as  for  indications  of  its  present 
and  prospective  commercial  importance,  reference  i8reqnes(«d  to  the 
report  printed  on  pages  613  and  614  of  the  annual  report  of  the  Chief 
of  Engineers,  1871. 


jiv.Goo^^lc 
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There  were  no  proposals  calletl  for  duriug  the  fiscal  year,  and  no  con- 
tracts made. 

Expended  daring  tlie  year  euding  Jnne  30, 1872 $2,4W  80 

Available  fur  jeur  endiug  June  :!0, 1B73, 5,924  00 

Required  fur  year  ondlug  June  30,  1874 


Q7- 

IMFKOVEMENT  OP  THE  HARBOR  OF  CAMBRIDGE,  MARYLAND. 

At  the  close  of  the  year  eudiug  June  30, 1871,  Mr.  Ferris,  of  Brook- 
lyn, was  engaged  in  dredging,  under  a  contract  dated  April  26, 1871. 
The  appropriation  was  eshausted  about  the  end  of  Angust,  1871,  when 
the  work  of  dredging  came  to  a  close. 

A  channel  100  feet  in  width  nnd  0  feet  in  depth  at  low  water,  was 
made  from  the  Ohoptauk  Biver  to  the  mouth  of  the  creek  leading  into 
the  inner  baain.  A  channel  of  the  same  depth  and  50  feet  in  width  was 
carried  into  the  inner  basin,  and  some  excavation  of  the  same  depth 
was  done  in  the  inner  basin,  to  facilitate  the  use  of  the  railroatl-wharf. 
The  remainder  of  the  appropriation  was  expended  in  improving  the 
facilities  for  the  use  of  the  steam  boat- wharf  in  the  outer  harlwr  and  in 
bettering  the  entrance  to  the  inner  basin. 

An  appropriation  of  (10,000  having  been  made  by  the  act  approved 
Jane  10, 1872,  it  is  proposed  to  expend  it  in  improviug  the  outer  harbor 
and  inner  basin,  the  entrance  to  the  former,  and  the  channel  between 
t^em.    The  improvement  will  probably  be  completed  in  1872. 

Cambridge  is  situated  in  the  collection -district  of  Baltimore,  which 
is  the  nearest  port  of  entry.  The  revenue  at  Baltimore  was  nearly 
(9,000,000  in  coin.  For  a  description  of  the  harbor,  as  well  as  for 
iadications  of  its  present  and  prospective  commercial  importance,  refer- 
ence is  requested  to  the  reports  printed  on  pages  615-620  of  the  annual 
report  of  the  Chief  of  Engineers,  1871. 

There  were  no  proposals  called  for  during  the  fiscal  year,  and  no  con- 
tracts made. 

Expended  durinf;  tbe  vesr  ending  Jnne  30,  1S72 (7,603  43 

Avnilftble  for  year  ending  June  30,  1S73 9,923  00 

Required  for  year  eoding  June  30, 1874 


Q  8. 

IMPROVEMENT  OP  THE  POTOMAC  RIVER. 

At  the  close  of  the  year  ending  June  30,  1871,  Mr.  N.  G.  Dodge, 
niider  a  contract  dated  December  fi,  1870,  was  engaged  in  dredging  in 
the  Virginia  Channel,  between  the  Long  Bridge  and  Georgetown,  with 
tbe  object  of  making  a  channel  200  feet  in  width  and  15  (eet  in  depth 
at  low  water.  The  material  removed  was  required  to  be  deposited  near 
the  causeway  behind  Analostan  Island,  with  a  view  of  preventing  its 
retnm  into  the  channel.  The  work  was  completed  about  the  middle  of 
December,  1871. 

The  examination  of  this  channel,  made  in  April,  1872,  by  Captain  C. 
B.  Phillips,  Corps  of  Engineers,  indicated  that  op  te  that  time  it  con- 
tinued in  good  condition. 

..ogle 
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Having  been  informed  tbat,  under  antiiorit;  of  an  act  of  Congress,  a 
commission  have  under  consideration  tlie  subject  of  tbe  further  improve- 
meut  of  tbe  river,  it  seems  unbecoming  in  me  to  discuss  it  fiirtber  tbaD 
to  call  attention  to  my  report  printed  in  the  annual  rei>ort  of  the  Chief 
of  Engineers,  1871,  pages  591  to  fl»5,  and  to  quote  from  it  a  single  para- 
graph: 

It  wnitld  H«oiu  proper  to  turn  attention  now  to  tlie  improvement  of  tbe  WaHbington 
Cbannol  below  Long  Bridge,  for  wliiob  an  appropriation  of  toU,000  la  recommended. 
The  opening  of  the  cut  proposed  from  Maryland  draw  of  LonE  Bridge  to  Eaibj** 
wbarf,  will  co«t  not  leas  than  (100,00(1.  For  the  removal  of  rocks  near  Georgetown 
910,000  is  needed.   ' 

Expended  in  year  ending  June  30,  iwa (23,^0  31 

Available  for  year  ending  Jnne  30,  1873 550  fti 

ABkort  forjcar  ending  Jnne  30,  1874 160,000  00 


Q9. 

IMPROVEMENT  OF  ACCOTIKK  CREEK.  VIRGINIA. 

A  survey  of  this  creek  vas  directed  in  the  appropriation  bill  of  March 
'■i,  1871,  and  was  executed  in  June  and  July,  1871,  under  tbe  immediate 
supervision  of  Captain  C.  B.  Phillips,  Corps  of  Engineers.  A  report  was 
made  January  22,  1872. 

An  estimate  was  submitted  amounting  to  $19,000  for  giving  a  channel 
up  to  the  village  of  Accotiuk,  40  feet  wide  at  bottom  an<l  5  feet  deep  at 
mean  low  water. 

An  appropriation  of  $S,000  was  made  June  10, 1872,  which  it  is  pro- 
posed toexpend  in  1872  in  making  a  channel  to  the  town  of  Aecotink,  aboat 
2j  feet  deep  at  me-an  low  water,  and  as  wide  as  the  funds  will  permit. 

Aecotink  is  in  the  collection  district  of  Alexandria.  For  a  description 
of  tbe  locality,  as  well  as  for  indications  of  its  present  and  prospective 
commercial  importance,  reference  is  requested  to  the  report  of  Jannsry 
22, 1872,  which  was  printed  in  Ex.  Doc.  Jfo.  35,  Senate,  Forty-second 
Congress,  second  session. 

There  were  no  proposals  called  for  during  the  fiscal  year,  and  no  cou- 
tracts  made. 

Expended  daring  year  ending  June  30, 1(^2 

Available  for  year  ending  Jnne  :10,  1873 S5,000  0« 

Required  to  complete,  according  ta  estimate,  whicb  may  lie  expended  in 

year  ending  June  :iO,  1874 14.000  00 


Q   lO. 

IMPROVEMENT  OK  AQUIA  CREEK.  VIRGINIA. 

A  survey  of  this  creek  was  directed  in  tbe  appropriation  bill  of  March, 
1871,  and  was  executed  June  and  July,  1871,  under  tbe  immediate  snper- 
vision  of  Captain  C.  B.  Phillips,  Corpn  of  Engineers. 

A  report  was  made  January  22, 1872,  and  an  estimate  was  submitte<I, 
amounting  to  $18,000,  for  giving  a  channel  from  tbe  fi-foot  water  neJir 
tbe  mouth  of  the  creek  to  the  "nnrrows,"  about  40  feet  in  width  at 
bottom  and  6  feet  deep  at  mean  low  water. 

An  approptiation  of  ^l.-'MH)  was  made  June  10, 1872,  which  it  is  pro- 
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posed  to  expeud  in  1872  in  making  a  chaunel  from  the  draw  iu  the  rail- 
road-bridge up  toward  the  "nari-ows"  as  far  as  prauticable,  20  feet 
wide  at  bottom  and  4  feet  deep  at  mean  low  water. 

Aqaia  is  in  the  coUection-distriet  of  Alexandria.  For  a  description 
of  this  locality,  as  well  as  for  indicatioaa  of  its  present  and  prospective 
commercial  importance,  reference  is  requested  to  the  report  of  January 
22,  1872,  which  was  printed  in  Ex.  Doc,  No,  35,  Senate,  Forty-second 
Congress,  second  session. 

There  were  no  proposals  called  for  during  the  fiscal  year,  and  no  con- 
tracts made.  . 

Exp«iideil  during  year  emliiig  Joop  30,1872 £ 

Available  fur  jear  eailiuK  Jniie  aO,  ler^ 1,500  00 

It(S]Direil  to  couiplet«,  Hccoiiling  to  eHtiinate,  wliicb  may  be  expended  in 

year  PDdiDg  June  :iO,  1W4 16,500  00 


At  the  close  of  the  year  ending  June  30, 1871,  Mr.  G,  H.  Ferris,  under 
a  contract  dated  May  9,  1871,  was  engaged  in  dredging  on  the  Spotts- 
wooit  Bur.  Dredging  was  continued  until  its  suspension  by  ice  about 
the  middle  of  December,  1871,  Channels  had  been  opened  through  the 
Spottswood  and  Fredericksburg  Bars,  each  70  feet  in  width,  and  8  feet 
deep  at  low  water.  This  improvement  gave  at  once  the  obvious  advan- 
tage of  admitting  to  the  wharves  of  the  town  of  Fredericksburg  vessels 
of  greater  draught  of  water,  while  permitting  the  regular  steamers  al- 
ready plying  to  arrive  and  depart  at  auy  stage  of  the  tide,  instead  of  being 
restricted  to  doing  so  at  the  variable  hour  of  high  water. 

Several  wrecks,  obstructions  to  navigation,  and  injuriously  aft'ecting 
the  regimen  of  the  river,  have  also  been  reusoved.  One,  near  the 
wharves  of  the  city  of  Fredericksburg,  under  a  contract  with  Mr.  R,D. 
Minor,  of  Richmond,  Virginia;  one  at  Spottswood  Bar,  under  an  agree- 
ment with  Mr.  B.  Maillefert,  of  New  York.  The  following,  under  a  con- 
tract with  Hebrew  &  Asserson,  of  Norfolk,  Virginia:  one  schooner  at 
Piscatwa  Creek ;  one  schooner  at  Urbana;  two  steamers  at  Mill  Creek; 
one  light-ship  at  Lowrie's  Point. 

A  report  on  the  improvement  of  the  river  was  made  January  2C,  1871, 
wtych  was  printed  in  Ex.  Doc.  No.  00,  part  3,  Bouse  of  Representatives, 
Forty-flrst  Congress,  third  session.  This  report  indicated  that  the  prin- 
cipal obstructions  tonavigation  consisted  of  bars,  formed  by  alluvial  de- 
|)osits,  and,  in  a  few  cases,  the  remains  of  wrecks  sunk  for  mdilary 
purposes  daring  the  war.  It  was  proposed  therein  to  excavate  a  chan- 
nel 100  feet  wide  and  10  feet  deep  at  low  water,  by  dredging  through 
the  shoals  ;  to  remove  the  wrecks  by  blasting ;  and  to  add  te  the  per- 
manence of  the  work  by  training  dikea  at  various  points.  The  esti- 
mated cost  of  the  whole  was  S83,3G0. 

By  the  act  of  March  3, 1871,  the  sum  of  115,000  was  appropriated 
for  the  river.  Owing  to  the  limited  amount  of  the  appropriation,  the 
work  was  confined  to  the  operations  indicated  above,  which  have  given 
good  results,  but  they  will  not  be  permanent  without  the  application  of 
an  additional  sum,  in  conformity  with  the  plan  and  estimate  already 
referred  to.  It  is  believed  that  if  that  plan  be  carried  out,  an  annual 
44  B 
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!i|)()n>p nation  of  S'.VHMi  ivill  b<^  siifliuieiit  tit  kcoii  tl»e  improvi'iiifiit  in 
good  L-oudition. 

liy  till' net  of  Jmip  10,  ISTU,  an  ailditioiial  approimatioii  of  $lj,OWi 
was  uiade  for  the  liappalianiiock,  ivliicti  it  is  fimposcd  to  apply,  in  con- 
nt-etion  witli  tlit-  balaiice  from  tile  previous nppropiiatioii,  to  i-xtonUiu);, 
by  (Irt'dfiiiifr,  llie  cbnnnvls  already  excavated  near  the  eity  of  l-'redM- 
icksbnry:;  to  bnilding  dike«  in  tlie  siime  vicinity,  with  the  doublf 
olij(«'t  of  coutrncl  iiif:  the  waterway  and  increrisiii^^  tlie  flow  tbrougli 
the  dredjied  (ditiiiitel,  and  pi-ovidinn  a  receptacle  behind  which  tode- 
•  posit  material  removed  from  tlie  channel ;  to  rectifying  the  aioiiths  of 
Deep  and  Hazel  Knns,  in  order  to  give  thom  ii  better  entrance  into  the 
river,  and  to  prevent  linrtfnl  deposition  from  them  in  the  cliannel;  aud 
probably  to  the  removal  of  some  other  wi-ecks  npjir  tho  city. 

It  will  reqnire  alxnit  8'M,yilO  to  comiilete  the  whole  work  as  originally 
intended,  and  that  timonnt  eonld  be  proHtably  exjiended  next  season. 

The  trade  and  coninierce  lo  be  benctited  by  this  improvement  em- 
brace, the  coiistwise  und  foreijjn  trade  in  t;rain,  tobiicx-.o,  and  cotton  and 
woolen  mannfaclured  jroods.  Tlierivcrdrainsulartioand  fertile  section 
of  conntry,  and  ii  slackwater  navipition  and  ctinal  make  it  the  proiH'r 
outlet  for  one  of  the  richest  farminc  refjions  of  Virfrinia. 

The  work  is  loeated  in  the  coltection-distriut  of  Tappahaiiiiock.  It 
exti'nds  from  Fredericksbiirfi, sit  the  head  of  nnvlKatiou  on  the  Ilappa- 
hannock,  to  Tajtpahaunoiik,  about  sixty  Uiiles  below, 

flS.iKHnm 

ii.aesii;! 

i'^,*.i'i" 


ISirROVKMEKT  OF  THE  JAMES  ElVER,  VlRliliMA. 

'  On  the  30th  of  June,  1S71,  Mr.  Maillefert  was  engaged,  under  a  seeonil 
contract,  in  removing  additional  wrecks  and  obstructions  from  the  river, 
his  oidy  compeniuitiou  being  the  proceeds  of  his  operatious.  The  tf- 
moval.s  were  as  IoHowk: 

At  Drury's  Bluff  part  of  the  steamer  Jamestown,  part  of  the  irou- 
clad  steamer  Virgiida,  iron-clad  steamer  Fredericksburgh,  steamer  Bean- 
fort,  schooner  Wythe,  brig  Marcus,  and  parts  of  three  cribs  filled  with 
stone.  At  Wilton  40  to  UO  piles,  remnius  of  a  bridge,  and  part  of  a 
steamer.  Mr.  Maillefert's  opoiations  have  been  very  successful,  ^nd 
have  i-esulted  in  restoring  the  flue  channel  existing  by  nature  at  Drurj's 
Bluff. 

The  Dutch  Gai»  Cnt-off  was  opened  to  the  use  of  navigators  early  in 
January,  1872,  its  width  being  about  135  feet  at  the  water-line,  and  its 
depth  snfiicient  for  ves.sels  of  the  largest  class  trading  to  BichmoDil. 
A  land-slide  on  the  southern  bank  of  the  cnt-off  occurred  in  MnrcU, 
187^,  with  reference  to  which  a  8t>eciul  report  was  made  March  25, 187^, 
as  follows : 

U.NITKP  Statks  Knminkku  Ok>"icb, 

tSaltinort,  Maiyltiml,  Mari*  '£>,  ifli- 
Brigaili«i'-Geiieial  A.  A.  HuiirnitRVH, 

Cliir/  of  F.»^i»etn,  IVathiiigton,  D.  C  ■* 

Ri^NKRAL ;  111  ni-iliT  to  avoid  nii«a|>pn>}ieii)iii>ii  n-hiu!i  miglit  uiinn.  Trnm  iiifbnnktioD 
derivvil  I'i-utd  unoniviitl  goarcta,  I  liave  the  hoitor  to  reiiort  that  a  Hiide  in  tlie  suntbrni 
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IK  Jim.!  ■■» 
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liaiik  of  iLo  Dntcb  Gn]i  Cut-off  took  place  laat  wppk.  It  is  not  of  grent  extent  nor 
likoly  l[>  iiupuile  iiiivigatioii  Rtriously,  or  iavolvo  tliu  UuUi'd  Status  in  inudi,  if  any, 
luliHliniml  eipeiiHG. 

In  jiisliit;  ti>  iiiytu'lf,  I  will  simply  sny  tliat  tlip  nliile  urciirriHl  at  a  pliii^c  nbitli  I  con- 
hiilcri'il  (liingLTuns,  but  it  wlm  left  staiidiDg  at  tlm  rtqiiust  of  tbu  city  eiijjiuuur  for  the 
JiiiiMii  Rivf  I'. 

)1k  now  coDics  foiifanl  very  frankly  nod  nilniitH  bis  erroi'  of  juilgriipiit,  ami  propones 
lo  iitD>ove  tbe  debri»  at  the  expeDso  of  tbe  viiy,  to  irbicb  I  Bball,  of  coiiiiic,  iiiuke  no 
iilijKi'tlAii.  It  in  uot  iuiiirobable  other  aiiileit  of  xtnall  extunt  luay  occiiv,  lint  1  lidiove 
till-  vheaiM'st  nnil  best  course  will  he  to  leave  tbo  hIowh  to  bu  regiilateil  by  theliaiid  of 
nature,  and  reiuove  the  material  irhen  neeessarvi  aa  it  falls  into  the  cut. 

The  city  engiueer's  opiniuu  as  to  tbe  exiiecteil  stability  i)f  the  Hloi>e  which  has  fallen, 
was  founded  upon  a  consideration  of  tbe  fact  that  it  has  be«u  standiiii;  Hiiice  the 
■>)>eratioua  of  General  Riitler  at  that  point  in  tbe  lute  nar  of  tbe  rebellion,  (nearly  ten 
yeani,)  and  was  uot  st«H]>cr  tlian  natural  b1up*:h  on  tbe  river  in  the  vicinity,  the  lun- 
Ifriala  beiug  apparently  the  name. 

Tlia  winter  on  the  .lames  Hivec  boa  Iieeu  an  unusually  Hovcre  one,  snltjectinj;  this 
?>U>p«  to  an  extraordinary  trial,  bnt  its  yielding  is  pnsHibly  lu  be  acconnte<l  for  by 
Kupi>osing  that  ita  inteffrity  was  injured  by  tbe  exiiloHion  of  blasts  ol  piiwdci*,  freely 
«M;d  (I  am  iulbrmcd)  in  tlie  operations  of  fieucral  Uuilcr,  alreiidy  riifeiTcil  t<i, 

Xo  farttiLT  slides  liHve  since  occurred,  nitd  altliouffli  tlie  dcbrix  in  not 
yet  removetl,  (but  soon  will  be,)  the  ciit-oft'  is  still  the  main  tlKtiongltfare, 
ami  capable  of  use  readily  by  tbe  largest  steamers  nitd  sail  in  g- vessels 
on  the  river. 

Under  their  contract  for  opening  a  channel  through  the  Kockotts 
Eeef,  near  the  city  of  Itivhuiond,  ViH  feet  wide  and  18  feet  deep  at  high 
water,  Kalniback  &  Bnrtoii  continued  their  o[ierationH  until  tlie  latter 
part  of  February,  but  in  a  feeble  and  eutirel.v  unsatisfactory  man- 
ner. 2io  useful  result  wiis  attained  by  them,  and  it  became  lUH^essary 
to  annul  the  contract  on  the  23d  of  February,  1872.  Arrangements  were 
at  once  made  for  procuring  the  necessary  macbinery  and  apparatus  for 
executing  the  work  under  the  immediate  siijH^rvision  of  the  residenten- 
gineer.  On  tbe  SUtb  of  June,  1872,  tbe  work  was  progressing  satit^fac- 
torily,  with  every  prospect  of  speedily  opening  the  channel  through 
this  reef,  which  has  been  the  most  dangerous  natural  obstruction  to  tbe 
navigation  of  tbe  river  since  Richmond  has  had  any  commercial  im- 
{lortance. 

The  committee  on  the  part  of  the  city  have  zealously  co-operated  with 
the  United  StJites  engineer  in  tbe  imjjrovement  of  tbe  river.  A  very 
important  change  for  the  better  in  their  mode  of  disposing  of  material 
dredged  from  the  channel  bas  been  made  at  tbe  suggestion  of  tbe  United 
States  engineer.  This  change  consisted  in  giving  up  the  course  hitherto 
puraned  of  dumping  tbe  dredged  material  on  Hats  and  sboals  near  the 
l>aukR  of  the  stream,  from  whtub  much  or  all  of  it  found  its  way  back 
intotbe  channel.  Ifow,  substantial  but  cheap  dikes  are  built  at  suitable 
points,  behind  which  the  dredged  material  is  placed.  Besides  aftbrding 
excellent  receptacles  for  this  material,  tbe  dikes  |>erniit  the  advantageous 
rectification  of  the  banks  and  tbe  contraction  of  the  water-way  in  some 
places  where  such  modifications  were  needed. 

Examinations  were  made  hist  winter  of  Harrison's  Bar  and  the  Goose 
Hill  Flats.  Ultimately  some  dredging  will  be  needed  at  both  these 
jioints,  to  give  the  depth  of  15  teet  at  low  water  which  is  aimed  to  be 
carried  to  Kichmond.  These  bars  have  now  more  water  upon  them  than 
some  of  the  others  nearer  the  city. 

Appropriated  June  10,  1972 $50,000  00 

Kxpendedin  year  ending  June  30,  IS72 42,417  ii4 

Available  for  year  ending  Jane  30,  IrT'J 75, 4!^  74 

Required  for  year  ending  June.'iO  1874 100,000  OU 
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Q  13- 

IMFKOVEMENT  OF  THE  APPOMATTOX  RIVER,  VIRGINIA. 

On  the  1st  of  July,  1871,  dredging  was  in  progresa  by  tlip  aiithorilics 
of  tbecity  of  Petersburg,  and  at  their  cxpense,JD  coutiniiing  the  open- 
ing of  the  cut  through  tiie  Puddledock  Marsh,  which  waA  a  part  of  tta» 
plan  of  improvement  of  Mr.  H.  D.  Bird.  Thi»  dredging  was  coDlinnd 
during  July  and  August,  1871.  Ou  the  3l8t  of  August^.  1871,  aconlrai;! 
was  made  with  Mr.  G.H.  Ferris,  of  Brooklyn,  for  the  removal  ofl50,(iO(i 
cubic  yards  of  material  from  the  south  chanuel  of  the  rivor,  in  fonnini' 
a  channel  about  60  feet  wide  at  bottom,  and  about  10  feet  deep  at  hv 
water.  This  contract  was  very  satisfactorily  completed  within  the  fiscal 
year. 

It  having  been  decided  that  the  cut  through  the  Puddledock  Mamb 
should  be  completed  by  the  United  States,  the  ulcerations  of  the  riii 
were  suspended  and  a  contract  made  with  Mr.  B.  S.  Burch,  Xovenibrt 
21,  1871,  for  the  removal  of  50,000  yards  of  material  from  that  cut,  Ihr 
channel  to  be  of  about  the  same  dimensions  as  that  in  the  sonfh  cMn- 
nel,  of  which,  when  completed,  it  will  form  a  continuatiuu.  Mr.  Burch:! 
progress  has  been  slow  and  vexatious,  but  the  results  have  beeo  good. 
owing  to  the  watchfulness  and  diligence  exercised  by  the  resident  tap- 
neer  and  the  inspector.  This  contract  will  be  concluded  early  iu  thr 
autumn  of  1872. 

The  material  from  the  south  channel  has  been  towed  off  and  dumii^l 
la  the  deep  water  below  the  Point  of  Koeks. 

The  material  from  Puddledock  Cut  could  uot  he  towed  away,  owiu:: 
to  the  impossibility  of  using  diunping-scows.  It  has  thei-efore  Iktu 
deposited  in  the  marsh  near  by,  but  at  a  distance  from  thecut  snfficienllv 
great,  it  is  believed,  to  prevent  its  return  even  uuder  the  iutiueuLi^o' 
freshets, 

An  appropriation  of  610,000  was  made  June  10, 1872,  which  it  is  p^' 
posed  to  expend  in  completing  the  cut  through  the  south  channel  ami 
Puddledock  Marsh,  and  io  turning  the  river  through  this  new  chanml. 
It  is  expected  that  tliis  result  will  be  attained  before  Jane  3(1,  ISIS. 

This  channel  is  of  the  minimum  width,  which  should  be  iucreaaed.  Tli'' 
river  also  needs  improvement  at  the  bars  betn  ecu  Puddledock  .Mai>ii 
and  the  city  of  Petersburg. 

AnnroiiriBleilJiino  10.  Itfra .' f4l'.i'- " 

EsiiflTidea  ill  j-Kir  ending  JiiDo  30,  1«72 4l.:--i-: 

AvuiUliloriir.vuareiicliiig  June  30, 1873 <7.T"T  ■• 

Required  for  year  vuding  JiiDu  30,  ls74 7:>.""" 

Appended  is  the  report  of  Mr.  H.  D.  Bird,  assistant  engineer  in  char,^ 
at  Petersburg. 


by  Google 


HEPORT    OF    THK    CHIEF    OF    ESGIKEERS. 


^,. 

Xuaea  of  bidden. 

Compe 

UtlOD. 

Time  of  b..6iu 

iag. 

„ 

K.G.DndeeiB™.. 

S^TSrA": 

M.».per 

Nov      1   lOTl 

Kot  (pecifled 

. 

able  foot*.. 

Botiprcinnl. 

,  B™kljn,N.Y... 

^.U.y.r 

•  Price  pmbkbiT  intrnitea  to  In  por  cnbio  ;ar<l  -.  vlll  nnvnt  contract  on  one  or  both  Joba. 
I  Tba  nnrdini  oF  thin  bi.l  U  omblKixoux— iiiwla  iiivrHtisation, 

:The  jnli  \b  Purldledwk  not  wauled  anleaa  tbat  in  aouth  i^tmnnrl  la  liao  given.    Material  to  bi-  inr>aa- 
ured  In  bueLvtauf  dEvdge.. 

.  Ab$traft  0/  propotal*  for  dredging  in  »oulh  eluiBHel.  Jppumallojr  RirfT,opeiied  Aaguai  21, lSf7 1, 
.V»j      S.m,.,rfblddn,.     1         IMa..,»  C.n„„..Ul...         ,""•.;.'.'"''"■,  "SSL"""" 

^nDrniciBgaj/  I>hirHTi.Aptaia,  PaT .  iw'pt 


Francii 
S.U.S 

Jan  en  Caldwell Fnllnn.y,  T.. 

Havcleu.Carkin  £Cd;  I  CbicaEO,  III  .. 

WilllaiD  II.  Mael '  (Xweno.  N.  T 

G.  H.  FPTrie. Brooklyn,  N.  1 

.bsN.Y , 

■ttoililo.  N.Y,  -a  fit. 


E.  T.  BnnK 
r.  P.  M"WB 
DoDiol  Lyoi 


nKichanlwn.. 


BntraKM-Y... 


1a.MTcab 

yard 

Nov.    15,  IMl 

May  IS.  isra 

Ap^l  1,  IBM 

April  1,  li;t 

-arrt. 

Sept.    1,  liffil 

"|iiss.s.v 


Vii.. 


rill  D( 


la  Jub  udIi' 


niip  or  tH>tli  Jol 
Dl.'a>  tho  Faddt 


prr  cubic  yard.-  Oct.       1.  ItjU  '  Oct. 


llrdock  Job 


il'robably  Intended 
1  also  awarded  to  him. 


Sih;  1  liuvc  the  liotint  to  soknunleil^  the  rei 
m|u«'Stiii|;  uiu  to  obtalu  snch  reli.iblu  infiirmu 
^huw  the  aiiiuiiitt  of  ci>uinier(»  anil  oth»r  bnsii 
improve  me  ut  of  the  Appomattox  River  up  to  the 


iirRii,  VintiisiA,  Sepk-mber  5,  1872. 
lipt  of  yotir  letter  of  tlia  2<i  ultimo, 
oil  in  rejpii^l  to  Petereliurp;  aa  will 
Hia  tiiat  would  be  lifuefiti-il  by  the 
''",  anil  also  any  itifiirniution  sbonr- 


iii)!  the  iinpoitauce  of  tliis  inipniviiDiniit  to  the  ^■iiithI  interustn  of  the  coniitry.  In 
leply  I  lii^i;  leave  to  snbiint  tlie  fbllowiii|{  report,  whii:h  I  have  made  out  from  tbu  bust 
iiifonnalioii  I  coiilil  obtain. 

1.  The  portion  of  tho  Appomattox  River  tinder  iiitprovt'mcnt  is  in  tho  collei.'tiDii-iIiB- 
triet  of  I'elerabnrg. 
■i.  Tho  etiMtom-honse  duties  psiil  the  Oovcruineiit  fur  the  Iniit  twelve 

itiontbHivere ?7M,  4«  r.5 

To  wliiidi  1  will  aild  amount  of  iiiternnl  rcveniio  piiirt  on 

tohiiceo $.'"105, Tin  4:1 

On  tobiicco  in  boDil 1,070,  H71  24 

OnspiritH lKl,Oir>  (14 

On  olber  urticles m,Hf7  97 

2.3:u.7*i  an 

Posl-ofnco]>osta);<'-^l<»"ps"ol(l lii,7«l>  74 

Total  paid 2,424.019  60 

"(.  rnpiilation  of  I'eltrsburg,  l?,9rin. 
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4.  Viiliinti<i]i  lit  iiiwi^rtT  : 

Kenl  fBtato ; $5.  IfS.CKKHhi 

rerauiial 3,M7,00ll  W 

Total  aiTiOTiiit 8,436,000(1" 

4.  Taxes  pniil : 

Stnto i6l,0(KI  1*1 

Municipal 151,000  »> 

Wnter-renta 11,70011" 

Gbb 40,00(JlHi 

TotuUmoaut 263.700  »' 

5.  Tonnn^  of  the  river  : 

225  trips  of  Bteamboata  up  ami  iIowd;  153  saiUug-vrstiels ll.r^Ki 

6.  Tonnage  nf  tlie  railmtula : 

Pete ralturg  anil  Weldou  and  branch,  SI  miluH a2.IM4 

PeterBbiirg  nnd  RicUmiind,  'JS  miles  .. la.'i!" 

SouthxidR,  133  miles,  through 100,792 

8oiithaide,  way 73,252 

174,141 

Norfolk  and  Petersburg,  80  mi  lea,  through 90,617 

Norfolk  aud  Peteraburg,  wuv 39,637 

130,2*1 

Total  tonnage 432,41! 

7.  Agricultural  proitucta  sold  iu  Peterabnrg  '■ 

:MI,000  bales  cotton,  value 82,5^,000  «> 

11.000  hogabeads  tobacco,  3,!)O0,0O0  pounds  loose 2,300.000  OU 

630,000  busLets  wheat 1,170.000  0(1 

300,000  busliels  com 240,000  On 

100.000  buBhuls  pea-nuts 150,000  Oii 

2.000,000  iwindBBUmac 25,000  01' 

Oiits,  hay,  &o 55,000  0I> 

Total  ntBOilDt 6,405,000  0ft 

8.  Merchandise,  &c.. sold  iu  Petersburg: 

Groceries 85,000,000  011 

Dry-goods 1.500,000  IKl 

Clothing 350. 000  »' 

Hardware,  Btovcs,  and  tin-ware :150,000  »< 

BooIb  aud  Bhoes,  and  bat«  and  caps ■'i75, 000  ft> 

Dnigs,  medicines,  and  paints 150,000  W 

Crockery  and  stoneware 7.1,000  W 

Iron  andBteel 511,0011  0" 

Hides  and  leather 75,000  I"' 

Buoks,  stationery,  and  musical  iuBtrnments 61),  000  IN' 

Fertilizers 1.10,000  W 

Lumber 150,000  i"' 

Coal  and  wood , 313,500  W 

Miscellaneons 105,500  W 

Totiilvalnomcrchatidisi'.  &c.,sold t^.SOe.OOil  Or' 

8.  Man  II  factor)  iM : 

7  eoHon-factories  riiuuinjr  2ri,0iw>  Bpindles ;  rnlue  of  product* ^iljO.  000  «''' 

20  luliacro-l'actoricH,  value  products 1,  .170, 000  W 

5lluuT-ini1Kvaliiopmdiirt8 SfiO.iiOil  "" 

Scorn-mills,  vnluo  [iro<lucts 120.  OIW  "" 

2  iron- works  and  mni'hine-Bbo|is,  value  proitucta .-■■ 192,000  W 

A  prill tiuK-rfifticcB,  value  products 80, 00()  <" 

Onepapor.niill,  one  distillerv,  one  brewery,  thnto  pUaiug-mills,  one 
tiibncco-niill,   works,  coach,  waeon,  and  other  shops,  value  nro- 

•lucts 15*2.  W«"" 

Toliil  value  of  manufiictims 4, WW, 000  «" 
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U.  Buuks  nuit  insurauco  compaliieD  : 

First  Nationnl  Baiifc,  capital  l>aiil ^-itttl.  WO  00 

L'omnificinl  Rank,  caiiitnl  paid UMI.OfK)  00 

Mi^rcliaiiU' Bank,  Piipital  paid 4110,(100  00 

Citizena'  Bank,  capital  paid... iPiS.OOO  0(1 

Flaiitcra  and  Mechanica'  Bank,  capital  paid 150,0110  00 

IVoplo'a  Saviiiga  Bank,  capital  paid 20,01X1  00 

Firemen  And  Hercfaants'  Insiiraucc,  capitul  paid 100,  OUO  00 

Virginia  Lifu  Insnrance 200,000  00 

Total  capital  paid  iu 1,715,000  00 

Amonnt  ofde[Ki»<ita 1,«IO,000  00 

Total  anionnt 3,895,000  00 

10.  MiHcellaneuna : 

The  city  has  invcat«l  in  river  iiu  pro  void  eiits ^00, 000  00 

Water-worts 125,000  00 

Bnildinga  and  lots 111,000  00 

Wharves 1G,G00  00 

rubliu-Mcliool  houses 17,000  00 

St«ani  Hre-eiiffineB  imd  honsea 15,500  00 

Bonds  receivable 'r.0.000  00 

Railroad-stucks 300, 000  00 

1,035,000  00 

KBCAl'tTfl-lTIOS.         • 

Value  of  real  and  ]>er80DBl  pi'opertj JS,  436, 000  00 

Valoeof  city  properly 1,03.1,000  00 

Valneof  iigriciiltnral  prmlncts  sold 6,405,000  Oo 

Valne  of  mannfuctnres  sold 4,062,000  00 

V'atneof  mercliandise e,  eOfi,  000  00 

Vnlnpof  bankaanddeiMisits 3,tf95,00O  00 

32,630,000  00 


Taxes,  &.c. : 

Paid  United  Slali-M 

Paid  StatBaiid  innnicipaf  . 


Tlie  niiove  stnlcHieiils  kIiow  more  parttcntarly  the  local  inteteata  to  be  licnefited  by 
the  improvement  of  the  river  to  I'dershurd.  I  believe  1  havs  only  to  call  your  atten- 
tion to  a  ainicto  fact  to  show  tbe  iinportanco  of  ila  ai>eedy  completion  to  the  general 
interests  of  tbntonnlry. 

Of  the  100.71M  tona  of  "thrnu);h  tonnage"  of  the  Sonthaido  Railroad,  as  stat^^d  above, 
90,617  tuna  of  it  |>aiuted  throntEh  Petersburg,  and  was  carried  to  Norfolk  by  rail,  ei};bty 
luilefl  farther,  for  ahipment.  This  tonnago  traa  couiposad  of  cotton,  tobacco,  and  otiicr 
produela  of  Virf;inia,  TenncHaee.  Georgia,  Alabama,  and  Miasiaaippi,  abippvd  to  Balti- 
more. Phi  bill  el]!  Ilia,  Xew  York,  Boston,  i&c.,  anil  return  carfjoos  of  nierehandiac.  With 
Iha  Appomattox  River  improved  to  admit  to  the  whnrves  tlie  class  of  steamahips  that 
rarried  lliin  tonnage,  it  can  be  taken  from  here  nt  OH  low  rates  of  fruifrht  aa  fniiii  Xor- 
fulk,  and  thna  luive  theahippars  the  cost  of  the  additional  railroad  transport  ation. 

What  tbi>  amount  of  this  Having  would  be  can  be  seeD  in  what  the  touna)^  paid  flio 
railroad  cumpany.  In  their  report  it  is  stated  that  the  above  tonnage  paid  Iheiu  at  the 
rate  of  2.04  (■ents  per  too  per  mile.  Thia,  for  the  whole  diatjinco,  eigbtv  inilps,  was  at 
the  ratn  of  ^i.3af„  per  ton,  whirli,  on  the  90,017  tons,  amnnnls  to  9213,313.  This  aum, 
then,  re)>r«Heiits  the  annual  amount  tliat  would  be  aaved  to  the  iiici'chjints  interested 
in  this  trade,  even  supposing  tliu  through  tonnage  would  not  inen'ase.  But  the  repiirta 
of  tbe  railroads  show  that  it  incrpasea  largely  every  ifear.  1  will  say  nothiiif;  of  the 
»avin({  that  will  nccrno  to  the  northern  merehants  interested  in  the  trailoof  Nonh 
Carolina  bv  making  Pi'tersbiirg  the  nearest  ahipping-port  of  »  large  iHirtion  of  it,  or 
what  woiibl  be  savcil  in  reduction  of  freights  by  enabling  larj^r  vessels  to  reach  our 
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ArharveB.  It  is  obvions  it  woald  be  Gonaiderable,  anil,  adiled  to  tbe  othen,  thej  all 
sbuiv  that  tbe  claims  of  our  improvunieiit  are  juMly  eotitleil  to  tbu  liberal  coaeiden- 
tiOD  of  CoDgreas. 

Respectfully,  yoar  obodient  servaDt. 

H.  D.  BIRD. 
Colonel  William  P.  Craigiiill, 

Corps  qf  Engineerti,  Chit/  EnginceT  of  the  Impixiteineat  of  the  i'irgiHia  Eirrrt. 


Q  14. 


Ou  tbe  J  St  of  July,  1871,  Mr.  J.  M.  Footo  was  engaged,  uuder  bis  con- 
tract, iu  removing  wrecks  near  Pljmoutli.  Souie  delay  occurred  iu 
getting  reasonable  offers  for  the  removal  of  rocks  below  Weldon  and 
uear  that  town.  A  cootract  was  finally  made  with  Mr.  Foote  for  that 
purpose,  January  5,  1872.  Neither  of  these  operations  was  completed 
June  30, 1872,  delays  having  been  caused  by  high  water  in  the  river 
and  by  the  prostration  of  the  contractor  by  severe  malarial  illness. 
They  will  be  completed  in  1872. 

A  boat  has  been  fitted  up,  at  moderate  exi)ensc  for  machinery,  and 
provided  with  a  crow,  fopthe  removal  of  snags,  overhanging  trees,  and 
.  similar  obstructions  which  have  proved  dangerous  to  uavigation.  The 
■work  of  this  boat  and  crew  has  been  satisfactory,  both  as  regards  prog- 
ress and  useful  results. 

An  appropriation  of  $10,000  was  made  June  10,  1872,  which  will 
probably  be  expended  in  further  removal  of  wrecks,  rocks,  and  snags 
from  the  river.  A  survey  of  the  river  from  Weldon  to  its  mouth  was 
ordered  in  the  appropriation  hill  of  July  11, 1870,  whicli  could  uot  be 
completed  until  February,  1871.  A  preliminary  report  was  submitted 
February  4, 1871,  and  printed  in  House  Document  No.  60,  part  2,  Forty- 
first  Congress,  third  session.  Tho  preparation  of  the  maps  and  reports 
was  delayed  by  pressure  of  other  duties  until  December  5, 1871,  at  which 
date  the  report  was  rendered.  It  has  been  printed  in  E.\.  Doc.  No.  2-j, 
Senate,  Forty-second  Connresa,  second  sessiou. 

The  results  of  this  survey  were  the  following: 

From  the  mouth  of  tbe  river  to  Indian  Highlands  Lauding  and  Bar,  a 
distance  of  aliout  sixty-live  miles,  there  is,  at  all  season's,  a  sufficieut 
depth  fur  vessels  drawing  about  10  feel,  which  is  more  than  is  required 
for  the  trade  through  Albemarle  Sound  and  the  canal.  A  few  trouble- 
some wrecks  were  found  in  this  portion  of  the  river,  which  are  non' 
nearly  all  removed  by  contract,  the  funds  therefor  being  derived  from 
the  appropriation  of  March  3,1871.  Some  suags  and  fallen  trees  needed 
taking  out,  but  funds  were  already  available  from  the  same  appropria- 
tion. Above  Indian  Hi(;hlanc1s  Landing  to  Weldon,  about  lifty-five 
miles,  the  river  is  so  variable  in  depth  as  not  to  afford  a  continni>u;> 
low-  water  navigntion  of  more  than  2  or  3  feet.  This  portion  of  the  stream 
is  therefore  considered  the  only  one  chilling  for,  at  this  time,  any  largf 
expenditure  for  its  improvement.  The  cost  of  removing  tbe  obstruc- 
tions nud  dredging  tlie  slioals  and  bars  of  this  portion  of  tbe  river,  so  as  - 
to  insure  a  .'jfoot  navigation  at  low  stage,  iu  a  channel-way  of  not  less 
than  (JO  teet  in  width,  is  eslimated  at  8J20,W0;  but  it  is  believed  that  the 
prevalence  of  fretjuent  high  tb-sbets,  and  their  elfects  on  the  Iteil  of  the 
river,  would  endanger  the  permanence  of  snob  improvementK,  and  tbal 
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the  circumstances  of  tbe  cnse  seem  to  require  a  resort  to  tUe  use  of 
traiuing-<likes  (of  piles  wattled  with  sapliugs)  in  order  to  contract  the 
low-wat^r  width  of  the  Btream,  By  this  exi>edient  it  is  highly  probable 
that  a  low-water  depth  of  5  feet  may  be  obtained  and  maiutaiued  with- 
out resort  to  dredgiog. 

The  following  estimates  for  this  metliod  of  improvement  were  sub- 
mitted: 

1.  Reinoviiitj.snBKS,  auDken  lopi.  &c (36,000 

a.  Kemoviu);  Tocks,  &c.,  near  Weld oa 10,000 

;t.  Trainiug-dikes,  156,000  lin«at  fe«t,  at  f  1.50 234. 000 

209,000 

lleductiug  amounts  available,  a  balance  to  be  appropriated  is  left  of 

It  has  been  suggested  that  tbe  interests  involved  justify  and  demand 
the  maintenance  of  a  depth,  below  Weldon,  of  not  less  than  8  feet  at  all 
sensons.  To  do  so  would  probably  require  an  additional  expenditure  of 
^250,000;  bat  it  is  by  no  means  certain  that  such  a  depth  could  be  ob- 
tained and  made  permanent. 

Appropriated  June  10,  1872 $10,000  00 

Eipended  in  year  ending  June  30,  1872 S.782  18 

Available  for  year  enijiog  Jaria  30,  1873 20,'.>'J7  07 

K«(|iijred  fur  year  ending  June  30,  1874 10,000  00 


IMPROVE MEXX  0 
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CcsTOM-HousK,  Ehestos,  NoKrir  CAflOI,l^fA, 

Augutt  12,  1872. 

!^IR;  In  reply  to  your  cnminnDlcalioii  of  the  3d  inntant,  rfqaestiDg  me  to  give  you 
rrrtain  iufuroidtiou  in  regard  to  tbe  iuiportanue  to  tbe  local  and  gcueml  interests  of 
ili«  country  of  ttio  further  Improvemout  of  llie  Roauoke  River,  I  bavo  llio  bouor  to 
Male  that  the  iniprovemcntB  already  made  bavo  been  beneficial,  and  when  tlie  pro- 
jected itork  in  completeil,  iha  river  will  be  rendereil  sufflcioiitly  navigable  to  benefit  all 
tbe  cnranKTcialintereatH  of  the  section  of  country  through  which  it  runs. 

1.  The  Kuauoke  River  is  aiCnnted  in  the  collection-district  of  Albemarle,  North 
Carolina. 

■i.  The  amount  of  revenue  collected  from  all  sourees  at  the  port  of  Edenton,  district  of 
AllioniariB,  North  Carolina,  diiring  tbe  fiscal  year  ending  June  30, 1873,  wa»  ?3,i>d!l.l7. 

3.  There  is  no  port  of  entry  on  the  Roauoko  River.  Edenton  is  the  only  port  of 
ratr;  io  tbiit  cuUuctiou-diatrict,  and  is  situati^d  on  K<lcuton  Hay,  near  Uie  muuth  of 


i«ke  Kiv 


i-  The  amount  of  commerre  and  navigation,  and  other  interest-H  fn  lie  licnefiteil  liy 
ihe  further  improvement  of  tbe  Roanoke  Itivcr,  will  be,  generally  Epi?aktng,  tliu  Bauio 
1*  that  embraced  In  my  former  report  on  this  snlijijct. 

Heoidus  the  millions  of  shingles,  audlargei[iiantitius  of  ash,  pine,  poplar,  ami  eynress 
tinilwr  tarried  from  the  Roanoke  and  Chowan  Rivers  and  trilintaries,  and  the  rivers 
and  crefiks  tributary  to  the  Albemarle  Sonnd  in  steam  and  sail  veiwela,  an  immeuse 
'liLaiitilj^  of  heavy  timber,  constrncteit  into  rafts,  has  been  towed  through  the  Alhe- 
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mnTle  mill  Clictuipcakc  Canal  to  Xorfulk,  Virfriiiia,  ami  op  the  Clumapeako  Ba,v  1i> 
uoTtliem  iiiarkctn, 

Tliere  ia  uo  material  clianne  in  thf  amount  of  tuQiin<;e  cuiployeil  iu  carrying  on  tlie 
commerce  of  thiHcUMtoumiiiatriot.  Tliere  fiiittaiiilyhUHnot  beonany  decreiioe  eilhfriu 
tfae  UHVlKfition  or  coiiiiiiercu  of  ttija  wctirai  since  my  last  report  to  yon  in  rpxanl  li> 
the  imgiruvenicnt  of  the  KonDoka  Itiver. 

Bliuutd  tberu  be  an,v  other  infurtniitioii  ui>t  herein  commiiuirnteil  nil  any  sptciSc  sub- 
ject connected  with  the  iDipmvemeiit  of  tlic  Ruaimko  River  ilwiirMi  by  yoti,  1  will  In- 
plewuMl  to  fiiniiBb  the  iiauie  if  it  ia  in  luy  power  to  do  su. 
I  am,  sir,  very  I'eHpectfillly,  your  oliMlient  servnr' 


Q  '5- 

IMPROVEMENT  OF  THE  MOUTH  OF  CAPE  FEAR  RIVEH,  NORTH  CAROLINA, 

Tlie  Operations  of  the  year  have  been  confined  chiefly  to  the  continua- 
tion  of  the  work  for  closing  the  opening  between  the  Iietul  of  Smith's 
Island  and  Zeke's  Island,  at  the  Kew  Inlet, 

On  tho  3yth  of  June.  1871,  this  work  extended  7.')7  feet  from  Smiths 
Island  toward  Zeke*s.  Uu  the  30tb  of  Jnne,  1872,  it  was  12,915  feet  in 
length.  The  sand  accnmalates  around  it  with  gratifying  rapidity.  In 
addition  attention  lias  been  given  to  the  maintenance  of  existing  sand- 
hills and  beaches,  and  the  formation  of  new  ones  by  the  use  of  cheap 
catch-sand  fences,  which  have  auceewled  well.  Shrubbery  and  other 
vegetation  suited  to  the  locality  have  also  been  planted  and  cultivated 
to  advantage,  with  the  same  object. 

A  board  of  engineers  met  at  Wilmington  early  in  1872,  to  consider 
tbe  results  of  the  work  already  done,  and  to  give  opinious  as  to  the 
proper  steps  to  be  taken  in  the  future.  A  Anal  report  has  not  been 
made,  the  board  having  concluded  that  no  change,  at  least  for  tbe  pres- 
ent, was  needed  in  the  project  of  openitions  in  execution,  and  that  itwas 
expedient  to  defer  a  Judgment  until  the  completion  of  a  survey,  then  in 
progreaa,  of  the  mouths  of  the  river  under  the  supervision  of  the  Supei- 
intendent  of  the  United  States  Coast-Survey. 

The  data  will  soon,  it  is  hoped,  be  provided  to  enable  the  board  to 
submit  a  report.  lu  the  mean  time,  it  uiny  be  proper  to  call  attentioti 
to  two  imi>ortant  facts. 

The  stone  jettee  whicli  protected  the  lower  end  of  Smith's  Island, 
called  Baldhead  Point,  has  been  separated  from  the  beach  by  the  action 
of  the  winds,  waves,  and  currents,  in  wearing  away  the  latter.  Siranl- 
taneously  there  are  indications  of  a  new  and  straight  channel  througli 
the  Baldhead  entrance.  This  channel  seems  well  defined,  increasing  in 
depth,  and  nearly  in  the  position  of  the  ancient  deep  channel  which 
existed  before  the  oi>eniuK  of  New  Inlet.  These  changes  ocetirring. 
as  they  do,  simultaneously  with  the  construction  of  the  work  between 
Smith's  and  Zcke's  IslaiuU,  seem  to  ennlirm  the  opinion  that  they  may 
tie  caused  by  that  work.  Undoubtedly  mnch  water,  formerly  passin;; 
between  Smith's  and  Zeke's  Islands,  can  uo  longer  take  that  course,  as 
2,00(f  fei't  of  the  opening  is  closed  by  a  soliil  work.  There  are  gwxl 
gronnd.s  for  believing  that  by  steadily  carrying  forwanl  that  work,  wilb 
the  addition  of  another  of  smaller  extent  on  the  northern  aide  of  Ne»' 
Inb-t,  near  Federal  I'oiut,  that  iidet  will  be  entirely  closed  in  ;> 
short  tiiiie  by  the  agency  of  the  winds  and  waves,  and  the  river  rt stored 
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toitscnDdition  of  a  century  ago,  when  Sew  Inlet  lind  no  existence,  and 
tlieold  month  of  the  river  had  one  of  the  finest  entrances  on  the  ijoiith 
Atlantic  coast. 

The  strong  probabilities  of  attaining  such  a  resnlt,  which  is  of  national 
imiwrtance,  are  enough,  it  would  seem,  to  JuRtify  me  in  urging  n  liberal 
appropriation  by  Congress  for  carrying  on  the  work. 

AtipcO]iriate<IJnDe  10,  1CT2..., $100,000  00 

Kip^uileil  ia  year  endiiijt  June  30,  1872 75,  43«  49 

Av»il»lilfl  for  voar  ending  Judo  30,  1H73 1(7,049  33 

R«quirea  for  j-cnr  ending  Juno  30,  1674 150,000  00 

Shilemait  of  daliei'  collectfd,  cahie  of  ciportt  to  forrign  countrks,  anil  aarigaiion,  foreign 
ami  anWrride,  for  the  year  endiiig  June  'M,  1872,  in  the  miloma  dUlrkt  of  lyUmiagton, 
Xorik  Carolina. 

liutL«  collected 648,348  99 

Vtlneof  e^imrU •J,«7»,a45  00 


Vccwls  entcre*!  from  foreign  ports I  4ti  11,614  '  414 

Vnneli  cleared  forforeicn  jiorts |  136  36,725  i  1,170 

Vmels  entered  coastwise I  :«0  ■    144,8»5  I  3,7*1 

Vmrlg  cleared  coastniso 174  i     100,836  i  8,679 


('oLiJxnon'ri  Ofkick,  Jtgiiil  13,  1872. 


Q  i6. 

examixatiox  of  wokton  ckbek,  maeyland. 

United  States  Engineer  Office, 

Baltimore,  Maryland,  April  IS,  1872. 
Gexerai.:  On  the  15tb  instant  I  had  the  honor  to  receive  your  in- 
^tnictioDSof  13th  instant  to  cause  such  an  examination  to  be  made  of 
Worton  Creek  as  wonhl  enable  a  report  to  bo  submitted  concerning  its 
(oadition  and  proposetl  improvemeut.  This  examination  was  made  on 
the  Hith  and  17th  instant,  by  Assistant  Engineer  William  Popp,  whose 
ri'port,  dated  18th  instant,  containing  an  estimate,  and,  accompanied  by 
a  sketch,  is  now  forwarded. 

The  letter  of  Hon.  George  Vickers,  dated  April  1>,  is  returned  here- 
with. 

VvTV  rcsiK-et fully,  vour  obedient  servant, 

WM.  1'.  CKAIOHILL, 

Major  of  Engineers. 
J!rigrtdier-(!eneral  A.  A.  IIr>U'UUEYs, 

Chir/of  Kiiftinrern,  U.  .S.  A.,  Wmhinifton,  D.  C. 


,  .Ipril  le,  I(i7i. 
lie  Kitli  and  lit): 


ogle 
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fiftA«D  il well Jn^t^  occupy  tbe  banks  of  tlie  creek.    Its  importance  for  ci 

io  tlie  fact  tbat  tbe  back  cotiotry,  nitliin  a  radius  of  about  five  miles,  itbips  itaptodan 
from  WortOD  Cmek.  The  back  country  is  in  a  very  high  state  of  ciiltivation,  altuost 
every  acre  of  available  land  beine  improved.  The  principal  produce  coofii»t»  in 
peacnes,  apples,  berries,  anil  other  fruit,  and  gvnia,  especially  com.  Careful  iuquiiim, 
which  1  wade  about  tbe  yearly  amount  of  siiipmeuts,  furnished  the  followiuK  data, 
winch  1  consider  roliuble,  as  they  were  given  indepeLdently  by  auveral  well- informed 

Average  amomilo/  tMpmenli  per  gear. 
From  "  Buck-Neck  "  Wharf: 

Feachea $I2S.OOO 

Potatoea,  apples,  &c 10,000 

Grain i ISM,  000 

Goods  received 60,01X1 

?315,0«» 

From  "Vanonl'a"  Wharf; 

Peaches,  apples,  iLc 13,000 

Grain 14  000 

-a.m 

From ''Gale's"  Wharf: 

Peaches,  bci'iks,  &c -10,000 

Grain W),  0(M> 

100,IX»l 

Total 4)0,000 

There  is  a  regular  daily  line  of  ateamors  rnnning  from  Baltimore  to  WortOQ  Creek, 
consisting  of  two  vt'ssels.  During  the  pench  season,  liowever,  there  are  three  addi- 
tioual  Klfamers  running  from  Iht>  gilace— 4>ue  to  Baltimore,  tbe  other  tiro  to  Philadel- 
phia. Tlie  most  direct  passenger  line  Irom  Baltimore  to  Chestertown,  tlie  countjaeal. 
passes  tbrongh  Wortoii  Creek. 

The  creek  lias  also  some  iioportanco  as  a  harbor  of  refuge,  because  there  are  no  barbora 
withiu  a  distance  of  tivelve  miles.  At  the  time  of  my  arrival  at  the  plac«,  there  via 
ti  strong  norlhwcHt  wind  blowing,  nndi  counted  eleven  vessels  which  hod  taken  refui^ 
in  the  harbor.  Six  of  them  conld  not  enter  the  inner  harbor  on  account  of  its  sbasl- 
iiess,  aud  were,  tiiiTcfore,  partly  exposed  to  the  action  of  tb  <  wind  and  waves. 

It  will  be  Been,  from  the  accompanying  eketcb,  that  the  creek  consists  of  two  dii- 
tinct  jmrlB,  viz,  the  outer  harbor,(whicb  opens  towanl  the  northwest,  and  is,  therefore, 
exposed  to  gales  blowing  from  that  direction,)  and  the  inner  harbor.  This  outer  har- 
bor might  be  rendered  jierfectly  safe  by  rnniiirig  a  breakwater  from  the  northern  poini, 
at  its  entrance,  iti  a  southeasterly  direction,  a  diatancu  of  about  l,I>00  feet.  Tiiis,  boir- 
evcr,  is  not  coutemplattHl  at  this  time,  as  it  is  believed  that  the  inner  harbor  woald 
afford  room  enough  for  tbe  present  demands  of  commerce. 

The  inner  harbor  extends  from  jKiint  niarkeil  A  to  heod  of  crwk  ;  its  depth  dotreasf* 
from  8  feet  at  A  to  4  feet  6  inches  at  Buck-Neck  Wharf.  It  is  desired  to  give  a  cliaunel 
100  feet  wide  at  Imttom,  and  h  feel  deep,  at  moan  low  water,  up  to  Rnek-Neck  Wharf. 

Tiiu  ci'uek  is  tilled  to  a  depth  of  over  15  feet  with  a  very  soft,  aemi-llnid  mud,  the  re- 
moval of  which  by  dredging  would  offer  no  difllculry.  Consisling,  as  it  dues,  cbiefl.v 
of  decomposed  vegetable  matter,  il  tconld  form  excellent  mannri',  and  tbe  farmers  iu 
the  vicinity  would  Iw  glad  to  remove  it  to  their  fields  If  deposited  cm  their  wiiarves. 

*'~ — *e  for  the  desired  imiirovi-nient  ia  based  upim  sMO  souudings,  and  several 

r  must  ubedunt  servant, 

wiLi.l.vM  Porp. 

1.  r.".  S.  A,.  liaUbiiare,  Miirgland, 
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ex.\m1nati0s  of  xoktheast  rivek,  mahyl.vxd. 

United  States  Kkgisebe'  Office, 

liallimore,  Maryland,  April  8, 1872. 
(iK\eral:  I  have  the  honor  to  return  herewith  the  papers  concerning 
the  tlciired  iiiiproveineiit  of  Northeast  River,  in  Cecil  County,  Maryland, 
tvhieh  were  referred  to  uie  on  the  Mth  of  Mareli. 
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Adverse  circDmstanceB,  beyond  my  control,  have  preveDted  earlier 
attention  to  this  matter. 

The  locality  has  been  visited  by  Assistant  Engineer  S.  H,  Hutton,  a 
copy  of  whose  report  of  the  6tb  of  this  month  is  inclosed  herewith, 
containing  all  the  information  attainable  at  this  time,  without  a  formal 
survey,  for  wliicb  there  are  no  available  funds. 

The  information  now  furnished  is  believed  to  be  snfBcicnt  for  present 
pnrpo^s. 

Very  respectfully,  your  obedii'nt  servant, 

WM.  r.  CKAIGHILL, 

Major  of  Engineers. 
Brigadier-fienernl  A.  A,  IIUMPHBEVS. 

Chief  of  Engineers,  17.  S.  A.,  \Va«hingto«,  I),  C. 


rMTKi)  States  EsaiNKKR  Ofkice, 

BaltiiHorr,  JUarylaKd,  April  6, 1872. 

COLoXKt. :  I  liavo  tlie  honor  to  siibniit  the  followiu^  report  of  a  rucoDnoiHSftnce  of 
the  Kortheaat  Hiver,  Murylund,  at  anil  near  the  town  of  the  same  uame,  mode  by  me 
on  the  S)tb  instant,  under  juiir  iuBtnictionB. 

The  town  of  Northeast  is  aitnate<l  [in  the  river  of  that  name,  about  Rvo  miles  nbove 
ilH  deliouube  into  Chexapenke  Bay,  at  Its  heiul.  It  is  also  on  thti  line  of  thu  PbilAflul- 
phla,  AViliiiinji^on,  an<l  Bultiinore  Railroad,  about  forty-six  miles  from  Baltimore.  Tbo 
two  Ntri^ms,  Great  and  Little  Northeast,  unite  here  to  form  the  Northeast  River. 
The  tnn-n  now  contains  an  exl^naive  nbevt  and  bar  iron  manufactory,  a  liro-kriek  anil 
tile  faecory,  grist  and  saw  mills,  anil  tlio  river  fur  three  miles  aliiivo  town  atfonls 
wat^r.poivt'r  sufflcient  for  the  establishment  anil  openttion  of  manufactures,  Ac.  of 
I'onsidetable  extent  and  value,  the  total  fall  in  that  distance  beiuK  a  little  over  'J&U 

Tile  Northeast  River,  at  the  town,  has  a  width  of  abont  IM  tent,  anil  a  deptli  of 
nlmut  ti  fet-t ;  it  rapidly  expands  in  width,  until  at  its  month  it  measures  our  and  tbri'C' 
fourths  miles  ticroHs,  with  a  depth  of  from  S  t«  ID  feet  at  low  water. 

Immedialely  below  the  town  an  exii-nsive  shoal  is  formed,  havln);,  at  low  water,  ou    . 
it  a  depth  of  lew  than  8  feet,  which  ett'ectnally  onts  olf  access  to  the  f,own  by  water. 

Fnilu  all  the  information  I  could  gather,  it  is  the  desire  of  the  people  of  this  sectiiin 
to  obtain  a  channel  6  feet  deep,  at  low  water,  through  thisiihoal,  in  order  that  tliouiillH 
already  established,  and  those  in  contemplation,  may  receive  their  crude  supplies  of 
coal,  iron,  Innibor,  and  cotton,  by  water. 

To  effect  Ibis  olijrct  will  require  the  exoavalion  of  a  channel  about  I.M)  yards  Ion;;, 
and  Kssumius  a  width  of  25  yards  as  suHicient,  this  would  cost  between  $!),D00  ami 

$u).noo. 

The  botTom  is  generally  quite  soft,  and  the  excavation  would  be  easy  of  exeention. 
Accompunying  ibis'is  a  tracing,  from  Coast-Survey  chart,  showiug  general  locatiuu 
of  Northeast  Tiiwn  and  River. 

Respectfully,  yont  obedient  servant, 

N,  H.  HUTTON,  A»ri»tant. 
Colonel  \Vm.  p.  Craighii.l, 

(.'orp>  of  Enginetra. 
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ship-canal,  chesapeake  and  dl^lawabe  bays. 

United  States  Engineer  Office, 
So.  3i)St  Druid  Hill  Avenitb, 

Baltimore,  Maryland,  March  25, 1872. 
General:  I  have  had  the  honor  to  receive,  with  directions  to  report 
thereon,  a  copy  of  a  resolution  of  the  House  of  Bepreseotatives  of  lltb 
of  March,  1873,  iu  the  following  words,  viz: 

,,_,  ,,.;,Goo^^k' 
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F..i!TV-sr.r..\i>  C'>N.;lih:ss,  SKc:ti.vi.  Si-:ssmN, 
CongiV:-Ji  of  thi'  L'l'ilnl  Stairs,  iii  thi:  Howe  of  IlipTfo-ntatire;  Martk  11,  ItSi. 
Oh  iimlinii  nf  Mr.  tJwnini. 

liiHulrni,  Tbat  till-  Sccn-tury  of  War  be  vpijiiimtctt  to  cnmiuiiuictite  to  L'oit^Tffo  any 
luri)iiiiiitiuii  lie  tiiiiy  liavu  ii|hiii  tbo  siilyi-rt  of  the  ooimtruetion  of  a  »hi|>-o«L)iil  flum  tliB 
wati'i'B  of  till!  Clii'naiiealto  to  the  waters  of  tlie  Di-laware  Bhj",  and  to  Btato  liow  niiirli 
tiaie  wniilil  be  siivvil  by  Biich  iiriprovi-ment  id  thu  paxsnge  of  sIuiih  from  Itatlimorcln 
ami  from  Livi'r|H>o1  uuil  other  forcisu  portn,  and  whetlier  the  biiildinjr  of  kucU  canal 
»->iiil>l  not  materially  advaiite  tli.-  iiitt'lvst=<  of  (.-oiumerct-. 
Attest : 

KDWIJ  Mcl'HEKSON,  Cferl. 

Until  a  ciiret'iil  Kurvej'  iiiid  comparison  of  lines  for  tite  proposotl  cannl 
linvb  (k'teniiint''<l  its  location,  and  voiisequeiitly  its  length,  it  will  be  im- 
possiblc  to  say  with  precision  "liow  nuu:h  time  would  be  saved  by  siieli 
an  improvement  in  the  passage  of  ships  from  Baltimore  to  and  from  Liv- 
erpiM>l  and  other  roreifTii  ports."" 

This  (luestioii,  and  the  other  qnestion  of  the  resoUitioa  <if  tlie  Uoase 
of  IteprcKeiitalives,  viz,  "whether  the  building  of  such  canal  woiilil 
not  materially  advanec  the  iatereKta  of  commerce,"  are  treated  at  some- 
length  in  the  attached  copies  of  commnnicatious,  to  which  attention  in 
invited.  One  of  these  was  made  to  yourself  on  the  2!ltli  of  February  by 
the  Hon.  James  T.  IJarle,  of  thi>  joint  committee  of  the  le^rislatare  of 
^Maryland,  on  behalf  of  that  State,  and  of  Governor  Tonder,  of  the 
State  of  Delaware. 

The  other  is  a  letter  dated  March  22,  1872,  from  Mr.  A.  Harris,  who 
is  the  agent  in  this  city  of  several  lines  of  steaniijbips. 

The  following  ntsolnlion  was  adojtt^d  by  the  National  ConiaieR'ial 
Convention,  which  assembled  in  this  city  last  antamn: 

llexnired,  I'hnt  Con^renH  bi'  ■iieiiiormlized  to  illn>rt  a  snrvey  to  1hi  iiiiuin  betwi'ca  llii' 
CIieKa])euko  .ind  Delairare  lUyK,  fur  the  proiiiiHitd  i  in  prove  iiic  tit:  and.  if  found  to  it 
]ira('lii'uble.  ileairnbte,  uikI  valiiiLblu  tu  tlie  gTcal  iiiteruats  of  tbe  L-ouiitry,  tbut  tbe  uid 
bbiji-cuiiul  Hhull  bu  cuDHlnicted. 

It  is  apparent  fiom  an  inspet-tion  of  a  good  general  map  that  a  canitl 
connecting  the  two  bay.s,  as  ])roposed,  would  materially  shorten  th«  dis- 
tanco  from  Baltimore  to  and  from  I.iverpool  and  many  other  forei^u 
ports,  as  well  as  those  on  our  coast  north  of  Baltimore. 

The  itupers  Jicrewith  estimate  this  distance  as  one  bundrotl  and  eighty- 
two  miles  each  way,  oi  three  hundred  and  sisty-tbur  miles  each  trip. 
An  esamiuation  of  the  maps  in  this  oRicc  leads  me  to  conclude  that  tlie 
estimate  is  not  far  from  accuracy.  As  before  stated,  the  exact  saviiiir 
of  distance  can  be  only  settled  after  a  survey  and  location  of  the  line  of 
the  canal. 

The  commercial  advantages  of  the  pro|K>scd  canal  seem  snfBciently 
set  forth  for  present  pur|ioses  in  the  communications  hereto  attached. 
No  reliable  estimate  of  the  cost  of  constructing  the  canal  can  be  given 
without  careful  preliminary  surveys.  The  length  of  line  will  probably 
not  be  less  than  thirty  nor  exceed  fifty-five  miles,  depending  on  the 
location.  The  character  of  the  conntry  through  which  the  cnnal  would 
pass,  by  any  proper  route  that  might  be  selected  having  the  proposed 
object  in  view,  is  favorable  for  such  a  work. 

Should  Oongress  determine  to  authorize  the  surveys  necessary  ford^ 
ciding  as  to  the  location  and  cost  of  the  work,  it  is  recommended  tint 
ttn  appropriation  of  not  less  than  (20,000  be  made  for  that  object 

It  may  not  be  superfluous  to  add  that  a  canal  is  already  in  existence, 
-counecting  the  head  of  Ohe8ai>eake  Bay,  via  Elk  and  Back  Rivers,  nitb 
the  ]>elaware  Biver  at  Delaware  Uity;  but  this  has  neither  depth  nor 
width  enough  for  the  accommodation  of  steamers  or  sailing-vessels  de- 
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sijciietl  to  cioss  tlK-'  Atliintic.  Wlietlier,  considering  the  ohjecta  to  be 
ui-eoini)liMliod,  tlio  location  of  this  canal  U  lulmissible,  even  if  deepened 
:ind  widened,  is  a  question  for  deterniiiDttiou  itfter  tlie  completion  of  a 
survey  nwd  estimates. 

Very  rcspeetfiillv,  vour  obedient  servant, 

W.M.  1'.  CKAIGIIILL, 

Major  iif  Emjineers. 
]{i-i;;adier  Uenoral  A.  A.  IlrMPiiRKVS, 

Chief  nj  Knghieern.  U.  A".  A.,  Wmhingion,  T).  C. 


i;,mail.,mi},mHI<dlo  (lineial  Haiuiibiis'.nf  the  War  Dtparloiral.oii  thfi\itli  of  FiliTnarij. 
hg  (ftf  UvH.  ■faiafi  T.  Eaiie,  of  Iht  Joint  imnmillfr  of  tht  leghlalarg  of  MaTyiaiid,  on 
hrialf  of  the  Slatv,  and  of  Goremor  Pouder  of  Driatrare,  on  Ihr  nHbJrei  of  a  thip-ca»al  to 
fOHsett  the  irnfrr*  of  the  Vkruaprake  and  IMaieart  Say*,  irtfA  a  ririr  to  prumrr  a  drtail 
from  Ibe  Topographical  F.«giBnr  Corp»to  make  mrres-i,  to  dfltrmiiir.  Ilm /eauibililg  ofiiui:h 
•I  H-nrJ,-,  ir*  iNiwf  adrnnlo'ieoui  roalf,  anil  an  appi-nxiaalr  tsUmale  of  Hk  ami,  and  rrporl  the 
'ame  to  the  mid  DfjmrlmcnI. 

Gknekal:  Tlio  joiut  coinniitti't  of  tlie  It'j^Hlatiirti  of  Miirylaiiil,  ou  liKlialf  of  their 
i^lRto,  oikI  I  ain  aura  I  may  say  of  Delanaru,  so  wi'U  repnitetitci)  litru  liy  her  i^ivisnior 
ill  tlie  receaa  of  her  IcKisIulurt!,  <luaire,  tlirou)j;h  thi;ir  chairmian,  to  i-spvess  tbfir  thanks 
I'cir  tbi>  jiroiupt  aiidieiice  yoii  have  ^iven  thum  on  the  sifbjeut  of  thuir  oiiiMiou.  W« 
hate  heeu  iiiHlTuvted  to  tinek  thin  heuriof;,  i^nenil,  that  we  might  ask  of  your  Depart- 
meut  a  detail  from  the  (lor|kB  of  Tu[Kt(:riipliii:al  Eiifrineors.  to  make  surveys  for  a  Hhm- 
raDHt  ncmas  thf  peninHiila  of  M]irylaiid  anil  Dulavrare,  to  connect  tlic  waterit  of  tho 
l'hv)iai)Kako  and  Uelanare  BayH.  There  Uuothiiiffuew  in  tbe  sufcu^stion  of  such  a  work. 
It  hus  lieen  often  made,  and  lor  many  ypRrs  the  iut«llif;fli)t  portion  of  thn  uopiilntiona 
'•(  bulh  States  have  looked  to  its  niidortakiiiff  null  acoouiplislnnent,  under  the  ilovelop- 
iiij;  intlaeurti  of  the  ni'Ot'Ssities  of  tnule,  os  a  filct  whieli  must  Hooner  or  later  occur. 
llirBi'  iiccLtwities,  under  the  nvpiit  strides  of  nro^iiits,  rcfuHi.'  t«  Im  Iiniftiir  ilenied  thWr 
just  ihtniands,  niid  it  is  in  cl>«(1teueo  to  snch  bit;ti  lieln-slH  tli:it  vrtt  are  Iwibn)  yon. 
'I'liii  ilriiiitiiilH  of  timle  Iiftve  ev^r  apokon  in  clear  anil  nuiiiistiikublp  lauicaai^e,  and  re- 
tir-i'il  lU'iiljil  <if  the  HilvAntajtea  claiimtd  as  piiipi'r  miii  nucessary  for  itH  acoiininiuilatiou. 
Ill  Ihiiu!  deuiiinOH  the  yuiiiig  ;;iant  of  the  West,  now  attained  to  tbe  stature  of  man- 
Ii'ikI.  iiih)  rapiilly  jirocressiuK  to  the  luatiirity  of  riper  uj;e,  joins  with  our  States  of  tbit 
.Alliuilic  biinrd  in  reijniriiiK  a  way  of  euny  und  resily  rci^mm  to 'the  ocean,  tliat,  in  c«ni- 
nuHi  niUi  UH,  lie  may  be  Bdniitttnl  to  ei|iiiil  partici|>atiou  iu  the<»mmcrceof  th/irorld. 
Shall  requesio  w>  Ti-asonuble,  tbiiuKh  uri^'iiily  pnsised,  as  tbeytifaould  bt-,  be  ileniiMit 
(liir  Statv,  US  may  be  ffatbertil  fi'om  her  letpsiutive  bistory  for  a  period  of  nimrly  two- 
Mure  yenra  and  ten,  biiH  lookeit  withBt«aily  and  nntliinb[i[i«;aniicl]>alious  to  (be  accom- 
[iliabmenc  of  her  works  of  interniil  impriivemeiil  for  thu  eonanminatiou  of  this  ffreat 
I'urpoac.  At  last  we  an-  abht  by  our  NyHteiii  of  railroads  to  throw  wide  open  onr 
iluoni,  with  tbo  luteh  alwnyH  upon  tbe  outsi<ld.  iind  bid  the  ^innt  of  the  West  widuome 
tu  onr  doniicilw  j  niost  checifully  we  ai-cord  bini  a  pathway  across  our  territory  to  tbe 

We  have  not  made  tills  in vitatioa  nii  empty  thing  that  cannot  bn  accepted,  hnt  have 
nnoothed  the  )>ath  and  provided  the  way  by  wbicli  wu  can  have  tbe  eujoymtrut  of  hiit 
good  company  to  breakfast,  »ud,  if  be  will  not  tarry  loD^er  with  us,  liy  wbicli  lie  can 
rt>tiitii  to  bis  own  boiiwtbuld  to  tea.  ThiH  is  no  sketch  of  funcy.  seneral,  but  is  fast 
becoaiiat{  an  every-day  experieooe.  Tbe  great  West  lies  upon  the  outskirts  of  Miiry- 
Innd  and  Delaware,  and  Maryland,  having  with  tbat  jrreat  territory  »  common  iuter- 
r»t,  is  fast  beKintilDE  to  realize  the  agreeable  and  profitable  FiLCt  that  nbe  is  the 
luiclensanmad  nbich  center.  In  tbe  bund  of  ucnmniou  interest,  the  South  and  the 
West,  the  Simthnest  and  tbe  Northwest;  and,  from  her  geogruphical  position,  bolila 
relations  with  the  North  and  the  East  which  must  be  promotive  alike  uf  friendly  coii- 
nrclions  and  extensive  and  advunt-ageoiis  tnxle.  Shall  we  let  the  little  narrow  strip 
of  laud  betneeu  these  two  great  bays  be  lunger  a  barrier  in  the  way  of  easy  aiicees  to 
tbe  ocean,  to  the  immense  trade  of  a  territory  constituting  in  its  vaatness  a  great  em- 
pire, and  which  finds  its  most  n:Ltnral  outlet  to  the  markets  of  tbe  world  through  the 
n>leni  of  the  Chesapeake  f  This  tnule,  already  swollen  to  large  proportions,  but  as 
yet  in  lis  infancy,  mmit  pass  throngb  Baltimore,  and  it  thus  becomes  a  matter  of 
natioiinl  importsnce,  in  which  more  than  half  the  States  of  this  Union  are  interested, 
that  Uallimore  should  be  brought  near  to  the  ocean  by  tbe  shortest  possible  line  of 
I'liiiucctinn.  Baltimore,  within  comparatively  a  few  years,  haa  grown  to  be  a  great 
<'>'y,  claiming  to  rank  among  tbo  leading  cities  ou  this  cuntiueut  iu  etiterprise,  in 

'yi^- 
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wualth,  in  commerce,  id  man ufac tares,  in  arte,  and  m  all  the  clenienta  whicli  eattr 
iiitn  Buil  coDstitiiU)  a  great  emporium.  Near  the  beoA  of  a  ^^at  estuary,  the  liolilmi 
indentutioD  of  \ialei  ou  the  Atlantic  bounl,  bc.r  locality  is  filed  aiid  stable,  and  p<-t' 
hn|>8  more  advaiitajieouBlr,  with  reference  to  the  great  traiie-cent^rs  of  the  coontrj. 
th»n  any  other  that  conld  have  been  selected.  The  ooly  diea'lvantag<4  and^r  which 
ehe  labors  from  her  pusitioo,  arisu  from  iusufficipnt  depth  of  wat«r  from  her  Aoch- 
to  the  mouth  of  the  Pata|isco,  and  her  remote  tlietauce  from  the  occao;  fortiinatrly 
theHH  can  bo  overcome  by  pniper  applicatiou  of  means  and  the  eugiiieeriugHkill  of  Ihe 
age;  and  in  the  already  increased  depth  of  water  whicli  lias  been  Beciired,  aDd  Ihr 
facility  with  which  the  Palapsco  js  now  navigated  by  the  Berlin  sleauiere  of  twenly 
live  bundi'ed  tons  burden,  we  liave  the  evidence  of  what  can  be  accomplished,  and  ut' 
how  entirely  these  obatucles  in  (bo  way  of  trade  are  under  our  control. 

Tlie  Oeneral  Ooveniment,  impressed  with  the  disadvantages  of  her  i>ositioii  in  thear 
respecte  as  drawbacks  to  tra<1e,  and  an  interference  witli  the  general  commerce  of  thr 
couutry,  has  recnji^ixed  the  removal  of  theiu  as  of  national  importance;  and  Codrthm 
lias  from  time  to  time  made  appropriations,  with  the  view  of  accomplishing  tb«v 
results.  That  they  will  be  removed  in  a  few  years,  we  have  the  be»'t  guarantee  in  Ihr 
im)ierative  necessities  of  trade,  and  in  the  demand  which  the  great  West  will  Join  B»l- 
timorc  in  mnking  uiwm  the  authoritii'S  of  the  General  Governmetit  for  the  accooiplifb- 
meiit  of  this  end.  '  Wo  have  only,  general,  to  cast  the  eye  over  the  map  which  I  hold 
in  my  hau<l,  auit  uii^iice  At  the  routes  of  our  t;reat  work  of  internal  improvements,  the 
Baltimoi-u  and  Ohio  Railroail,  and  its  brandies  and  ciinininuicHtinnit,  to  feel  ounwlvr?- 
sustained  in  these  statements,  and  to  be  made  sensible  that  they  are  not  mere  cotyn- 
turcH,  but  realities  arisinK  from  existing  facts. 

I  desire  to  cnll  your  attention  to  the  distance  between  the  city  of  Baltimore  and  the 
great  centers  of  trade,  to  which  I  would  attmct  ynnt  observarion,  aa  compared  with 
the  relative  distances  of  the  «ame  points  from  the  city  uf  few  York.  Chicago,  iJlinois. 
is  distant  from  Baltimore,  vili  (he  Baltimuro  and  Ohio  Railroad,  T95  miles ;  from  Sv« 
York,  via  New  York  Central  Railroad,  9^t  miles ;  via  Erie  Railway,  961  miles ;  and  via 
PdnuHylvania  Railroad,  899  miles;  iiean-r  to  Baltimore  than  to 'New  York  by  arerai^e 
distance  of  153  iniles.  Saint  Lonie,  Missouri,  is  disUnt  from  Baltimore,  via  Baltimore 
and  Ohio  Railroad,  929  miles;  from  New  York,  via  New  York  Central  Railroad,  1. 107 
miles;  via  Erie  Railway,  l.SUl  miles;  and  via  the  Pennsylvania  Railroad,  1,050  niiW: 
iiearor  to  BaUiniore  than  to  New  York  by  average  di«tanco  of  210  miles.  Lonisvilir, 
KAitnchy,  isdistnnlfrom  Baltimore,  via  Baltimore  and  Ohio  Riulr«ail,ti9fi  miles;  from 
New  York,  via  New  York  Central  Railroad, 9^^  miles;  via'Erie  Riiilwuv,9i:^T  miles:  aDd 
via  I'euusylrania  Railroad,  A'il  miles;  nearer  to  Baltimore  than  to  New  York  bj 
average  dislauee of  24(S  miles.  Cincinnati, Ohio,  distant  from  Baltimore,  via  Baltininrv 
and  Ohiu  Railroad,  rtSi  miles;  from  New  York,  via  New  York  Central  Railroad,  i''^ 
milra;  via  Erie  Railway,  Ml  miles;  via  Pennsylvania  Railroad,  744  miles;  nearer  Bal- 
timore than  to  New  York  by  average  distance  of  1J4()  milee.  Pittsburgh,  rennsylvaaia. 
is  distalit  from  Baltimore,  via  Baltimore  and  Ohio  Railroad,  3-JT  miles ;  from  New  York, 
via  the  Pennsylvania  Railroad,  4:11  miles;  nearer  to  Baltimore  than  to  New  York  hj 
IU4  miles.  The  proximity  of  Baltimore  to  the  principal  centers  uf  trade,  socnrcd  !>>_ 
the  advantages  of  locality,  and  the  sagacity  and  able  and  far-reacliing  management  uf 
our  great  work  of  internal  improvement,  the  Baltimore  and  Ohio  Railroad,  givt  In 
these  importniit  points,  in  the  economies  of  transportation  and  trade,  advanta^ 
greater  in  these  respects  than  they  can  el^juy  bysbipmeut  toother  points.  Besides,  v 
Itave  other  imiiortunt  works,  the  Northern  Central  Railroad  and  the  great  Pennsyl- 
vania Central,  especially  its  liranches  and  its  connections  recently  formed  to  tbesoulli 
of  us,  which  bring  a  large  amount  of  produce  and  trade  to  our  city.  Properly  estimil- 
inf;  the  advantages  of  low  port  charges  and  economical  trousportatiuu,  the  New  Yoik 
importer,  when  lie  i)ropo8e8  to  supply  with  coffee  the  vast  region  over  which  tli«* 
works  extend,  consults  the  ec<inomies  of  trade,  and  onlers  his  ship  to  Baltimore,  and 
not  to  New  York.  These  statements  and  these  figures,  general,  bespeak,  more  eh>- 
ipiently  than  any  language  I  could  hope  to  employ,  the  national  character  of  the  work 
tor  which  it  has  l>ee]i  made  our  agreeable  duty  to  ask  your  consideration. 

And  having,  1  trust,  suftlcieutly  demonstrated  this,  we  desire  next  tu  ask  your  atten- 
tion to  the  difference  in  distance  from  Baltimore  to  the  European  porta,  and  to  Nr« 
York.  Boston,  and  other  northern  ports,  by  the  present  route  and  by  that  which  vr 
shall  hope  to  see  before  many  years  accompliBhe<l,  in  the  constniction  of  the  nropoacil 
ship-cauol.    In  referring  to  these  distances,  n-e  desire  to  bo  regarded  aa  speaking  b|>- 

Sroximately  only,  as  we  have  not  the  data  to  enablu  us  to  do  so  with  accuracy.  Tbr 
islance  fium  Baltimore,  by  our  bay,  to  the  capes,  is  from  190  to  -200  miles.  HavinK 
Caased  the  capes,  a  ship  bound  either  for  a  Kuropean  port  or  for  New  York  or  Hotteu- 
as  to  run  ou  a  line  somewhat  parallel  to  our  coast  for  the  distance  of  about  100  milts. 
before  she  lays  her  course  for  either  of  the  {lortB  indicated,  thus  making  the  dislsaf 
of  something  over  three  hundred  miles  heliire  she  roaches  the  point  of  the  ocean  fmoi 
which  she  nioy  be  regarded  as  fairly  on  her  way  to  Enropi-  or  the  ports  to  the  north  "1 
ns.     By  the  propi  seii  canal,  which  should  be  cut  and  constructed,  nitbont  reference  i" 
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co»t.  by  the  sbortest  lino  bct.wccn  Bnttimore  ftn<1  the  orean,  I  do  not  IhiDk  the  dis- 
tance, BS  near  an  can  be  arriveil  at  by  the  inaccurate  means  of  Dieoanrement  at  iny 
ilisposal,  TCiU  exi^eed  one  hundred  and  ei{;ht«eD  miles,  thns  making  the  savin;;  in  dis- 
tance l^milee,  which  flgures  correspond  nitb  thevtens  of  adiBtin^ishedgentlemnn, 
<rha,  ns  expressed  to  mc,  Das  given  tlio  snkject  a  f^reat  deal  of  attention.  (I  refer  to 
Mr.  Garrett.)  Yon  oak  me,  general,  ns  to  the  locality  of  the  ronte.  Pardun  me ;  I,  of 
conne,  bavo  nij  vietTs.in  recard  to  it,  bat  wish  the  en};ineer8  to  bn  entirely  fhia  and 
II ntraoi meted,  and  if  I  had  cnntrol  of  the  snrvey,  would  give  tbom  bnt  the  one 
direction,  which  1  have  eiiKgested.  This  Buvinj;  in  distance  ia  not  only  important  aa 
laviaj;  in  time  and  controlling  the  delivury  of  freight  at  its  point  of  destination  some 
tifleen  hours  in  advance  of  the  time  by  the  present  route,  bnt,  in  ecououiy,  in  of  not  lera 
importance  to  the  owners  of  large  an<l  eipcnxive  atcam»Iiips. 

For  illustration,  wo  will  take  a  Inrgc-claaa  ship  of  the  Allan  tine,  whose  consump- 
tiiin  of  fuel  is  from  one  hundred  to  one  hundred  and  lifty  tons  every  twenty-four 
hour*,  aud  whose  eipenses,  in  round  numbers,  may  be  set  down  at  a  thou^nd  dollars 
n  day,  wear  and  tear  of  the  ship  and  coiiaequent  impairment  of  principal  cDusidered. 

The  saving  in  distance  of  one  hnndi'cd  and  eighty-two  miles,  equivalent  in  saving  in 
time  to  about  fifteen  hours,  would  bo  an  economy  of  }R^,  cither  to  the  ports  to  the  north 
or  to  Enropean  ports,  which,  allowing  twelve  trips  to  he  made  eaeb  way,  or  twonty- 
fonr  crossings  ofthe  ocean  in  a  year,  wonld  amount  to  $15.^00,  eijuivalent  to  more 
rban  u  three  per  cpiit.  interest  on  a  capital  of  half  a.  million  of  dotlant  invested  in  the 
ihip. 

With  your  permission,  general,  In  conncctiou  with  the  ship-canal,  wo  will  invito' 
yoar  attention  to  some  few  reflections  on  the  use  and  consumption  of  coal  used  in  the 
propelling  of  stcanirrs,  ns  entering  largely  int<)  the  economies  of  transportation  and 

The  groat  oi-cnn-BteauiBhip  coiiiihiiiies  of  Xcw  York  are  snpplicd  nitli  coa1'fr«m  the 
(.'iimhrrland  mines,  lironght  by  the  Baltimore  nud  Oliio  Railrond  to  Baltimore,  aud 
'hipped  tlieucc  to  Xew  York,  at  a  cost  for  freight  of  $'.2.50  per  ton.  Tho  steamships, 
tlieteforc.  from  Italtimore  to  European  ports,  using  eight  hundred  tons,  save,  as  com- 
[lared  with  those  of  the  name  rlasa  running  from  New  York,  92,OU0  on  each  voyage.  To 
tbe  advanta^^o  of  the  economies  thus  secured,  we  must  not  forget  to  odd  thut  which  is 
1i«rhfl]i»  the  most  important  of  them  all,  the  economy  and  advantage  in  tho  use  of  the 
CiiinlKrIand  cool  for  steam-generating  purposes  over  all  other  coala  yet  brought  Into 
>,'cneral  use ;  mid  for  tho  tests  on  this  subject,  I  desiro  to  refer  to  a  statement  iu  the 
American,  of  the  5th  of  May,  16'J'l,  extmcted  from  tho  Springlluld,  Massachusetts, 
Republicnn,  of  the  *2^lh  of  April  of  tho  same  year,  in  which,  aftor  prefacing  remarks 
>>u  the  snbject  of  cools,  it  is^tated  that  experiments  have  been  made  in  tliu  national 
iirniory  at  Springfield,  with  a  view  of  testing  ond  arriving  at  their  comparative  valocs, 
jad  that  the  following  facts  were  established  os  the  resnlts  of  these  experiments, 
which  are  htati^d  to  have  been  iiin<le  by  Colonel  Benton. 

He  bad  each  of  throe  differeut  kinds  of  coal  used  fur  six  ccmsccutive  days,  in  making 
>team  fur  the  engine  of  that  establishment:  first,  the  Lackawanna,  or  the  hardest  of 
anthracite  coals ;  Kccoud,  the  I'ittston,  or  softer  anthracite;  and  third,  the  Cumberland, 
IT  bitnmiuoim  coal  of  Maryland,  The  results  were  as  fullnws :  Of  the  Lackawanna 
<'oal,  the  iiiimlier  of  pounds  used,  per  horse-power  per  hour,  was  4.01  pounds;  of  the 
I'ittstoti.  4.0^ :  of  the  Cnmborlaud,  H.03.  The  coal  cost  at  the  arinorv,  Lackawanna, 
**.5n  per  ton  of  a,240  pounds,  or  80.00379  per  pound  ;  the  Pittaton,  (8.75  per  ton,  or 
•iO.aO'JiMi  per  iiound ;  the  Cumberland,  $9.10  per  ton.  or  $0.00406  per  pound ;  which 
wnnlil  mako  the  cost  of  the  coals,  per  hoise- power  per  hour,  as  follows :  Lackawanna, 
10.151979:  FitUton,  ft).lK»19a;  Cumberland,  S0.12302ri. 

OF  coarse  these  figures  make  clear  the  fact  that,  even  at  a  higher  price  per  ton,  the 
liitaminoiis  or  soft  coal  is  the  more  economical,  making  more  heat  aud  creating  oiore 
IKiwer  per  )ionnd  and  pi-r  cent,  of  cost  than  the  harder  coals.  Some  statistics  from 
another  source  indicate  that,  while  one  i>ouud  of  Ciimberlnnd  coal  ovaporatoH  ton 
[■onnds  ot  water  into  steam,  a  )>ound  of  the  Newcastle  (English)  coal  evaporates  but 
7.90  pounds  of  water,  the  Americnu  anthracite  7  poundH,  Eugliah  Sla&ijnlsbiro  6.J0 
pounds,  and  dry  piae  wood  3.10.  These  experiments  show  too  clearly  to  require  coni- 
ment  the  superiority  of  the  Cnmherland  coal  over  those  wittk  which  it  was  tested,  (and 
>hcy  have  Iweu  regarded  as  among  the  best.)  and  tho  great  economy  in  its  use.  This 
■Tonomy  is  ereatly  enhanced  when  this  coal  is  delivered  at  the  docks  in  Baltimore  at 
'"Bry  much  less  cost  than  any  other,  and  without  the  added  cost  of  transportation  to 
Spriugficld  and  other  points.  Where  Cumberlundcoalisnsed  in  propelling  mochinery. 
It  has  been  foond  that  the  boiler  will  last  at  toast  a  third  longer  than  where  anthra- 
I'ile  coal  is  used.  These  statements,  which  have  been  made  with  reference  to  the 
mercantile  marine  of  our  couiitr:)-,  apply  with  c([ual  or  greater  force  to  tho  largo  ships 
of  onr  Navy.  Then,  general,  let  onr  Government  pursne  the  wise  policy  of  deepening 
the  cbaDQel  of  the  Patapsco  to  its  month,  and  bringing  Baltimore  Ufteen  houm  nearer 
m  time  to  the  portu  of  Europe  and  tu  those  ofthe  northern  sectiou  of  our  own  conntiy 
by  the  proposed  siiip-cannl.  and  in  a  few  years  tho  impost  revenue  receiviid  by  tho 
45  E 
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Federal  OovernnieDt  at  this  port  will  be  iucreawxl  from  oine  to  twentf  ■UlUmiof 
dollars  a  jBor,  Aod  the  aaTiux  to  the  Oovemmeat  in  tbu  aoonomiea  of  tintc  and  weu 
and  teat  of  vessels  and  macnmory  nill  lie  greatly  more  tban  aafflcient  to  emUnuL 
tills  important  uatioDal  link. 

TbBDKiDg  yon  again,  general,  for  toht  vbtj-  ooarteons  attention  to  ODt  sutemnrt. 
and  to  the  detail  of  our  remarks,  wbich  have  been  uBaToidably  somewbat  Udtoot. 
and  for  theinlerest  yon  bave  been  pleased  to  ozpress  in  tbe  object  of  our  mnsioo,  at 
will  leave  the  snUpct  in  yonr  liaails,  in  the  fnll  conftdence  tliat  it  will  neat*  tbc 
consideration  to  nliioh  Its  merits  and  iuiportance  as  a  great  national  qoestion  jiullv 
entitle  it. 

S.'i  McClijxil'oh  Stiuckt,  Balthhwic 

Dkar  Silt;  Bespoudiug  to  your  esteemed  favor  of  18tli  instant,  I  beg  to  b*nd  jt« 
Iierewith  a  pamphlet  copy  of  iirocecdings  of  the  Natioual  Commercial  CoDventMn. 
beld  in  this  city  in  September,  1971,  and  refer  yoii  to  the  preamble  and  rcoolatioQi rrli 
live  to  the  proposed  Chcsapenke  and  Delaivare  Hhin-canal,  (page  171,)  and  to  thtre- 
iiiarks  mad»  in  connection  nith  that  sabjcct  by  the  Hon.  ReverUy  Johosou. 

□  hardly  hope  lo  l>e  able  to  add  to  the  iufonnatioti  iu  reganl  to  the  proposnlin 
nent  which  is  contained  in  the  pamphlet  reft>Trecl  lo.  The  preamble  sets  furtb 
the  fact  thai  a  anviug  of  183  miles  would  be  effected  in  the  distance  between  BiillinuH> 
^□d  the  principal  ports  of  Enrope,  and  it  should  be  kept  in  mind  that  the  touti  U 
sea-goiog  vetisets  between  Baltimore  and  the  ports  of  New  England  wonid  be  stion«ii<^ 
to  the  same  extent-  To  accomplish  this  revult,  acanal  of  only  32  miles  in  leDl:thi^ 
stated  to  be  required.  The  preamble  charocterizeH  the  proposed  work  as  being  of  lu- 
tional  importance,  and  especially  iltsirable  to  tbe  West,  South,  Southwest,  and  N'vni' 
west.  Thai  Baltimore  is  the  sea-port  nearest  to  those  rast  regions,  and  cousM]DeDtlv  ih- 
l>roper  oomiuercial  outlpt  for  tlioir  prodncts,  may  be  illuatrateal  by  tlie  following  sni-- 
inents  of  voniparntive  distnnccs,  by  rail,  to  Biiltimore  ami  to  New  York : 

fVo>H  Chh-ano,  llliMoii. 

u.v- 

To  Baltimore  via  Baltimore  nnd  Ohio  Railroad •-*^' 

To  New  York  via  New  York  Ceutrnl  Uoilroad !^' 

ToNew  York  via  Erie  Rail  way »i 

To  New  York  via  Ponnsjlvania  Central  liailrood "■'! 

LcHB  to  Ballimoro  than  the  averagE  distance  to  New  York W 

Front  Saiat  Louii,  Miiaoiiri. 

To  Baltimore  via  Baltimore  and  Ohio  Kail  mad «• 

To  New  York  via  New  York  Ceutral  Railroad l.W    I 

To  New  York  via  Erie  Railway I.*l 

ToNew  York  via  Pennsylvania  Railroad I.'E-' 

LesH  to  Baltimore  than  the  average  distance  to  Now  York •I'' 

Fivm  liOuiiirUh,  KtHtuctv. 

To  Baltimore  via  Baltimore  and  Ohio  Railroad d^  I 

To  New  York  via  New  York  Central  Railroad »  I 

ToNew  York  via  Erie  Railway *■"  , 

To  New  York  via  Pennsylvania  Central  Railroad *[  ' 

Ijceato  Baltimore  than  the  average  distance  to  New  York -'' 

n-oM  CiHeirniall,  Ohio. 

To  Baltimore  via  Baltimore  and  Ohio  Railroad * •'''■' 

To  Now  York  via  Now  York  Central  Railroad "■- 

To  New  York  via  Erie  Railway "■■ 

ToNew  Y'ork  via  Pennsylvania  Central  Railroad 'I' 

liTHs  to  Baltimore  than  average  distance  to  New  York ■'' 

In  regard  to  tbe  saving  of  time  iu  tlie  paKtage  of  ships  between  Baltimore  snil  l>' 
iTpool  whicl)  would  he  effected  by  the  proposed  improveinentgthodetenlioiif  twh''' 
iivou  sleamsbiiis  are  sometimes  subjected  in  the  Chesapeake  Bay  from  fogs  3d<I  "t^' 
causes,  render  this  difficult  to  esliiimte.  It  would  probably  lie  Mife  to  slalF,bo>ri'' 
tbnt  till'  voyages  of  stfaiuera  would  be  sboi-tened  th»u  twenty-four  lo  furly-eigbl  b'<r  - 
ami  tlie  voyages  of  eniliiig.veseels  a  mncb  longer  period. 
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Tbcre  dbh  be  no  qnestion  its  to  vhetber  tbe  "  coastiaotion  of  tbo  proposed  qbubJ 
would  materially  advance  the  iDtereats  of  ooiiimorce."  The  saviDe  which  it  would  ac- 
ctHnplish  for  the  owners  of  the  vast  Sects  whiab,  for  all  time,  woald  continue  to  useit, 
wonld  alone  form  no  inconsiderable  item  of  economy  ;  bat  when  the  imporbanoe  of  the 
saving  to  rranlt  to  thu  owners  of  the  carKOee  of  these  Sects,  and  t4>the  varied  interests 
thronshont  the  nation  which  would  be  connected  with  a  commerce  of  such  maf(nitnde, 
~e  dalT  considered,  the  difScnltios  and  cost  of  construction  of  such  a  work  dwindle  to 


inaigDiflcK 
Tfaeiot* 


_  _e  ioterestiDK  statistics,  relative  to  the  commerce  of  this  port,  which  were  roceatly 
foniisbed  jODt  office,  from  the  office  of  tlie  collector  of  customs,  and  referred  to  in  your 
report  concemint;  the  improvement  of  the  chaunel  which  bears  jour  name,  will  old  in 
demonstrating  the  great  utility  of  the  improvement  under  cansideratiou. 

Regretting  that  the  brief  time  allowed  has  prevented  the  collection  of  additional 
statistics,  and  hopin);  yon  will  again  call  ou  me,  if  I  cnu  at  any  time  assist  in  promot- 
ing tbo  important  object  in  view, 

I  remain,  dear  sir,  very  respectfully,  yours, 


Q  19- 

AQUIA    CKEEK,  ACCUTINK,   NEABSCO,   QUAKTlrO.   AND    CHOITAWAMASIC 
BAYS. 

United  States  Enqineeb  Office, 

Baltimore,  Maryland,  January  22,  1872. 

Genebal:  a  survey  of  each  of  the  following  localities  oa  the 
Potomac  Kiver  was  ordered  in  the  appropriation  bill  for  the  improve- 
ment and  survey  of  rivers  and  harbors,  approved  March  3,  1871,  viz, 
Aqnia  Creek,  Accotiuk,  ^Neabsco,  Quantico,  and  Choppawamasic  Bajs. 

The  field-work  was  taken  in  hand  a»  soon  aa  other  requirements  per- 
mitted, and  was  executed  in  the  months  of  June  and  July,  1871,  nnder 
tbe  immediate  supervision  of  Captain  C.  B.  Phillips,  Corps  of  Engineers, 
zealously  and  intelligently  assisted  by  Mr.  J.  E.  Weyss  and  Mr.  Gilbert 
Thompson.  Other  duties,  which  could  not  be  postponed,  delayed  the 
completion  of  the  office- work  until  this  time.  The  reports  of  Captain 
Phillips,  dated  Jannary  20, 1S72,  are  submitted  herewith.  A  separate 
map  is  made  for  each  place,  and  is  forwarded  to-day.  The  reports  for 
Qoautico  aud  Choppawamasic  are  in  one  coinmunication.  Those  for  the 
remaioiDg  three  localities  are  separate. 

Accotink  and  Pohick  Bays  unite  to  form  Gnnsen's  Cove,  of  which  the 
moutb  is  distant  about  eighteen  miles  from  Washington.  The  mouth 
of  Neabsco  is  about  tweuty-eight  miles  fronr  Washington,  and  Quantico 
and  Choppawaniasic  empty  into  tbe  Potomac  Biver  about  forty  miles 
from  the  same  city.  The  mouth  of  Aqiiia  Creek  is  about  fifty  miles  from 
Washington. 

Captain  Phillips  submits  plans  of  improvement  for  each  of  tbe  places 
under  consideration,  except  Quantico,  where  nothing  seems  required  at 
present.    The  estimates  are  as  follows: 

For  Accotink  liay,  channel  5  feet  deflp  at  low  water tI4,0dl  7fi 

ForNeabsco  Hay,  channel  fi  feet  deep  at  low  water 10,215  26 

For  Choppawaniasic  Buy,  oliauuel  10  feet  deep  at  low  water Ii,945  40 

For  (Jhoppawamosiu  Bav,  chaiiuel  13  feet  deep  at  low  water 9,533  92 

For  Aiiuitt  Creek 13,505  H 

I  think  it  would  be  safe  to  increase  the  estimated  cost  of  improve- 
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ment  about  33  per  cent,  for  Aonotink,  Neabsco,  and  Aqaia.    Tbe  esti 
mates  would  then  be  aa  follows  in  round  uambers: 

ForAccotink flS.iw 

For  Neabaco B.SUU 

For  CboppawsmDHic,  $7,000,  or  for  deeper  cbftonel lO.Wi 

For  Aquio  Creek 1?,W(" 

It  will  be  observed  that  tbe  above  estimates  are  for  certaiu  depths  al 
low  water.  As  the  tide  rises  about  2^  feet,  this  additional  depth  na 
be  had  at  bjgh  water  each  day. 

If  Congress  sboald  decide  to  make  appropriations  for  these  localities, 
the  plans  of  improvement  suggested  by  (Japtaiii  Phillips  seem  jadieions. 
If  the  work  is  entered  ujwn  at  either  place,  it  wonld  be  economicul  to 
complete  it  in  a  single  season,  and  with  this  object  the  whole  of  the  em 
mate  for  it  sboald  be  appropriated  at  one  time. 

In  conuection  with  the  reports  and  special  maps  now  HQbmitted,  ref- 
ei«nce  is  requested  to  a  good  general  map  of  the  Potomac  Kiver  and  its 
adjacent  country.  It  would  tbence  appear  that  the  benefit  of  tbe  in- 
provements  indicated  would  be  not  only  not  confined  to  the  1ocaliti«.« 
themselves,  but  would  bo  directly  participated  in  by  Washington  aod 
Alexandria,  as  well  as  other  cities  and  towns  situated  ou  the  same  errai 
thoniughfares  of  trade,  the  Potomac  River  and  Chesapeake  Bay. 
■\'erv  respectfully,  yimr  obedient  servant, 

\VM.  P.  CKAIGniLL, 

Major  of  Kaginecn- 

Jtrigadier-Ueneral  A.  A.  UiMrHBKVS, 

Chief  of  l-Jiiffinerrs,  ('.  S.  A.,  Washim/ton,  IK  V. 


rN:r»:ii  fiTATK-  Emji.xkkk  Ofkiik.  ^i-&,  K  Stwkei. 

WaKkingtoit,  D.  C,  JoMuarg '.tf,  1^T*.^ 

M.ijoii :  I  linvi'  tint  liuuur  to  utata  tbal',  iu  acconlunco  ^ith  inntnintions  rerpivtd  trv'-i 
you,  1  liart  complrtvil  u  survey  uf  Aqiiia  Creek,  Virginin,  and  I  Rubmit  berenitb  ii<> 
report,  nc  com  pan  it'll  liy  a  traciilc  from  tlifiorifiiiialVbart  of  liiPBiiivi'j-.  I  wa»  a*-i'i". 
in  tile  survey  by  Mpssrs".  J.  E.  ■«<■?«  and  G.  Tlioliipsoii.  the  pitrtyoouf-jatingolbi'miv 
of  Aeven  laborers  anil  boiitriieii. 

Both  Hhore-liiicR  were  ruo  ;  all  uiioccuiiinl  statioiiR  (liwil  for  tbe  pnriHiae  of  taking 
HOiindiuga)  were  oarcfiilly  lovntod  hy  means  of  iiuglcn  tnkoD  from  the  ehorr. 

A  t[de-(jniigo  was  kept  during  tUc  time  of  tlio  survey,  and  nieaii  low  water  w»s  f flal" 
lishei'l  as  acciiratcl.v  aa  posaililc.    All  soundings  nre  rMlnciil  to  this  referrnre. 

Tbe  survey  was  coiuniciierd  on  the  S4th  of  Jnne  and  AdIsIimI  on  theTlbofJnly  1»: 
eleven  days  lieins  occapied  in  the  survey. 

Totiil  length  ol  shore-line  run,  eigliteeti  and  onv-tltlh  miles;  nninlx-r  of  orcupied->1.r 
tiouB,  Gil :  number  of  aiig1i-s  read^  l,ti3(i ;  number  of  soundings,  1.646. 

Aquia  Cn-ek  Is  an  estuary  of  the  PoEoniar  Kiver,  and  empties  into  th^  latter  it  i 
iniiit  about  fifty  miles  Iwlow  Washington  City.  It  is  lorateil  iu  StaD'ord  Coanly.  Vir- 
ginia, and  in  tbe  collection  district  of  Alexandria. 

Tbenpper  portion  of  tbe  stream  <of  the  creek  proper)  has  a  nell-ileSDed  ch«ni»> 
and  ii'lnds  its  nay  through  extensive  marshes,  nbieh  are  each  year  becoming  man 
flmi.  Where  this  formation  exists  the  n-nter  Is  conltned  to  a  narrow  space,  auil  a  c"^ 
depth  is  mnintnined. 

At  a  point  aluiut  live  miles  from  the  mouth  of  the  ereek,  (called  "the  nanvvx 
the  stream  Rud<lculy  cxpnuds  and  forms  what  iiiigbt  Iw  properly  called  a  bay.  Mm 
tbe  water  becomes  sliallow,  distributitig  itself  pretty  unifurtuly  over  the  whole  eipaD'; 
And  no  diHliuct  ebaunel  is  to  be  Ibnnd.  Tbus.  in  passing  down  by  the  "  nannvs 
whore  we  have  Vi  to  Ifi  feet  of  water,  ne  suddenly  eome  to  a  depth  of  only  2  feel  ■' 
uw  water.  From  this  poiut  tbe  liottom  forms  a  prelty  regularly  inclined  plsne.  Itr 
water  grmliially  deepening  as  wo  approach  tbe  luonlb.  The  bottom  is  of  soft  t"^ 
uto  which  a  pole  eau  cosily  bo  pushed  to  a  depth  of  7  or  8  feet. 

A<iuia  Creek  is  quite  an  important  tributary  of  the  Potolnae.     Its  cunrve  is  thriHift> 
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a  tract  of  cotiiitry  abounding  iu  resources.  The  Huil  U  li-iiiln;  timber  is  aliunilaiit. 
Vast  depoBita  of  tho  well-known  Aijuia  Creek  snndstone  aru  to  ho  fouiiil  in  tlie  blnSI* 
»lonf;  tbe  bunkn.  Mucb  of  Iliia  xtoiiu  wna  in  former  i^i^arH  used  by  tlie  OoToi-nment  at 
soiUB  of  its  important  Htructnres.  The  baslness  of  qiiarTyin£  tbis  Rtono  has  latterly 
been  revived  tu  a  cousiderablu  extent ;  but  the  ililUcnlty  of  navigation  is  a  Httrioua 
drawback  to  tlie  development  of  lliiHbiancbof  inilimtry.  Owiiij;tu  tlienliallon-  water, 
the  Hat-boats  in  whieU  this  stone  in  trim  sported  ran  be  loaded  to  not  moro  tlisu  half 
their  capacity.  Add  to  this  the  toss  of  time  in  wHitiO);  for  high  wutrr.  nni)  it  n'onld 
bo  found  that  the  cost  of  trnnapurtnlion  in  fnll;  double  what  it  wonld  Ih<  with  a  good 
cbaniiel. 

A  copy  of  an  extraet  from  a  letter  from  .1.  H.  Haqxr,  e-M}.,  the  iiiiina):i:i'  ('f  thi'  Jloiiut 
Pleasant  Frc'estouo  Company,  {and  wliieh  nceonipanTes  tlilH  n-port,}  will  hIiow  his 
views  on  tho  niatti^r.  He  also  rufers  to  other  iiintterH  cuneeruiu^  tbe  en'ek.  His  letter 
is  entitled  to  eon  Hi  deration. 

In  tbe  vicinity  of  Atinia  Creek,  and  dependin);  on  it  for  tbe  imnHporlatioa  of  their 
product,  are  to  lie  foand  six  steam  saw-mills  anil  ten  grist-mills.  About  twenty  farms 
(of  200  acri>s  eneli  on  au  average)  also  depend  on  this  creek  for  tlieir  trunsportatlon,  I 
um  told,     l.argu  iinioiints  of  titnliei',  wood,  staves,  &c.,  are  shiiipcd  from  here. 

I  have  betu  nnabls  to  get  any  reliable  estimate  nsto  even  the  approximate  amount 
of  the  abovo-nientioned  products  shipped  annually. 

Several  small  Hsheriej)  are  to  be  foLind  at  tbe  lower  part  of  tbe  creek.  Tlio  usnol  an- 
□iial  catch  of  berriogs  amouats  to  be  about  120,000. 

At  tbe  tDoath  of  Aquia  Creek  the  Kichmond,  FrederieksbnrKb  and  Potomoe  Railroad 
finds  its  present  terminuH,  the  route  on  from  tlience  to  Wushiugtou  being  by  boat.  The 
ne  IT  extension  of  this  railroad  (now  In  course  of  eon  struct  ion)  crosses  At)  uia  at  a  point 
abont  four  miles  from  tbe  mouth,  aa  will  lio  seen  by  the  accomjuinying  tracing,  and 
fludsits  projected  terminus  ut  tbe  uioutb  of  Quantieo,  aa  mentioned  iu  the  report  on 
the  snrvej-  of  that  bay. 

To  improve  the  navigutiou  of  Aqnla  Creek,  I  would  recommend  the  cutting  of  a 
channel  40  feet  in  width  at  the  bottom,  and  li  feet  in  depth  at  mean  low  water,  from  tbe 
"narrows"  to  that  poiut  below  the  new  niilroad-liridge  where  0  feet  of  water  is  to 
be  fnniid. 

The  course  which  I  would  propose  for  such  a  cut  is  to  lie  fonnd  in  blue  lines  upon 
the  accompanying  tracing.  , 

Tbe  draw  in  the  rnilroiid- bridge  was  not  properly  locnicd  by  the  company,  and  a 
■light  deviation  from  the  proper  course  for  snch  a  channel  is  necessitateil. 

The  great  expanse  of  the  buy  and  the  chiiracteT  of  the  bottom  would  seem  to  indi- 
cate that  uo  permanent  improvement  would  be  likely  to  rcsnlt  from  themetedrodginx 
of  a  channel -way. 

A  very  simple  and  inex|>ensit-e  expedient  has  been  adopted  at  one  or  two  iiolnts  on 
Accotink  Creek,  (referreii  to  iii  the  report  ou  survey  of  same,)  to  conSno  tfio  stream 
within  narrow  limits  and  prevent  the  chHiiiiel  from  tilling  up  after  having  been 
dredged. 

Tbe  plan  consists  of  driving  poles  or  ]>ostH  some  Gar  ti  inches  iu  diameter,  andsome 
6  or  d  feet  aparr,  ou  either  sfile  of  tbe  channel  to  be  dredged,  and  then  working  in  a 
wattling  of  sapplings,  forming  a  sort  of  hurdle,  behind  which  the  excavated  mud  is 
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n  coat  of  such  an  affair  ia  the  labor  only;  and  it  is  believed  that  snch  au  ar- 
rangement would  stand  until  the  bank  which  would  he  formed  behind  it  would  become 
covered  with  the  rank  vegetation  with  which  the  locality  abounds.  The  planting  of 
Blips  of  willow  would  add  much  to  the  pennauettce  of  these  banks. 

It  is  entimated  that  this  wattling  could  be  constructeil  at  an  expense  of  nlraiit  |2  per 
linear  rod.  1  would  therefore  recouimend  that,  in  case  an  improvement  of  Aqiiia  Creek 
is  attempted,  this  plan  of  wattling  be  adopted,  at  least  as  far  down  as  the  new  railroad- 
bridge.  Uelon  thut  point,  it  would  probably  ioterfere  with  the  fisheries.  Besides,  the 
proposed  cutting  below  the  bridge  is  very  light. 

A  bermeof  5  or  6  feet  shonld  be  left  between  tbe  cut  and  the  wattling,  to  allow  for  tbe 
alopes  which  the  sides  of  the  cut  would  assume. 

To  eicavat«  sueh  a  channel  as  proposed  would  reiiuire  the  removal  of  51,6S7  oubie 
Tarda  of  material ;  972  rods  of  wattling  would  lie  required  to  carry  out  the  above-pro- 
pnedpUn. 

The  following  estimates  are  snbniitted  as  tbe  probable  cost  of  cacryiog  out  the  pro- 
posed iDiproyements  : 

Exe«*atina  51,607  cubic  yards  of  material,  at  SO  cent* $10,333  40 

Wattling,  m  rods,  at  |2 1,9«  00 

Contlogeacies,  superintendence,  &g.,  10  per  cent . ..  — .. ..       1,3X7  74 

Total 13,605  14 
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Id  conclnBioD,  I  beg  to  Bcknotrledge  tny  indebtedncM  to  McMra.  WeyM  and  Tbomp- 
ton  for  their  vatnalile  scrvicea  in  aanidting  in  the  prosecution  of  tlie  rnirvDy,  and  also 
durinfF  the  perfonnauce  of  tlii<  office- nork  ^hich  has  fullon'ed. 
1  am,  major,  very  rcBpcctfully ,  yonr  obedient  wrvant, 

CHA8.  B.  PHILLIPS, 
Corp$  of  EmgiKfrn,  F.  S.  A. 
Major  W.  P.  Craig  hill, 

Corf  of  Kvgintfin,  V.  S.A.,  Kaltimott,  ilaryiaitd. 


Albxamhiia,  Vidoinia,  January  19,  1072. 
Jdv  Dkar  Sir  :  Conceniiii};  Aquia  Creek,  I  would  say  that  it  is  ooe  of  tlio  largeat  and 
most  important  creeks  that  empty  into  the  Potouiac  River,  ninuin)^  iiilaDc)  for  up- 
traril  of  tnelve  luiiea,  and  is  tlie  outlet  for  an  immense  quantity  of  tlie  finvot  ohip- 
tiniber,  luuilier,  wood,  staves,  freeatoue,  corn,  wheat,  rye,  oats,  &c. 

On  anil  near  Aqnia  Creek  there  are  six  or  eight  settlements,  six  steam  SAW-miUs. 
ten  irriitt- mills,  and  immense  trncts  of  fine  tiniber-laml.    The  (-rcut  Ornwiiack  that  tbii 
t  this  time  is  the  want  of  a  snfficieut  ilepth  of  water  in  tbe 

On  this  crei'k  there  are  mott  valuable  fvctstoue  nnarrica  in  this  country,  nlttn 
thousands  of  men  can  Aud  employment  in  wurkini;  tlieni,  and  at  this  timo  the  Mount 
Plenaant  Freestone  Compauy  are  at  work  with  b  Inrf^  force  in  cettin);  out  stone  for  . 
the  use  of  the  Long  Urid^,  and  other  works  of  importance,  and  Ly  clearing  this  crerk 
this  material  can  be  put  into  the  market  at  oue-fourth  of  its  present  cost,  and  it  wonld. 
come  into  general  use  as  a  cheap,  permanent,  and  Are-proof  material  for  bnilding  par- 
poses.    The  Government  itself  would  be  the  lart;c8t  consumer. 

Tiiere  are  at  the  present  time  some  fifteen  or  twenty  sail  of  vessels  and  four  steanien 
employed  in  this  creek,  and  if  the  latter  were  cleared  tbe  trade  would  be  largely  in- 
creased by  admitting  a  larger  class  of  vessels. 

The  Government  having  entire  control  over  the  waters,  and  receiving  all  the  revenue, 
it  wonld  be  to  her  interest  to  remove  these  obstructions,  us  It  woald  not  only  increase 
tlie  size  and  unmber  o(  vessels,  bnt  increase  thB  revenue,  and  open  np  rrade  to  hnn- 
dreds  of  thousaudn  of  dollars  a  year,  nil  of  which  would  find  its  way  to  Wnehingloti 
City,  and  be  principally  consumed  by  tbe  Go\ 


With  much  respect, 


.1.  II.  HARPER. 


USITKD  Sr.lTHS  KSGINKKll  Okkick,2425  K  Stuket. 

WaKhiugfon,  D.  C,  Jannarg  W,  Ir^l- 

Major:  I  have  Ihe  honor  to  state  tlmt.  in  compliance  with  orders  received  from  yon. 
I  have  completed  asiirvey  of  Accotiuk  Bay,  Virginia,  and  I  submit  herewith  my  repofl. 
accompanied  by  u  tracing  from  the  original  chart  of  the  survey. 

I  was  assisted  in  the  survey  by  Messrs.  J.  E.  Wejss  ond  G.  Thompson,  the  party  fou- 
sistiug  otherwise  of  seven  laborers  and  boatmen. 

The  plan  of  survey  adopted  was  in  every  resjMCt  similar  to  thnt  descrilicd  inthe 
leport  on  Aqnin  Creek. 

The  survey  was  cnumcncnl  on  the  19th  and  linishod  on  the  33d  of  June  last^  Dvr 
days  being  occnpied  on  it.  Total  length  of  shore-line  run,  six  and  four-lifibs  iniln; 
number  of  occupied  stations,  174;  uiitul>er  of  angles  read,  673;  number  of  Boundinga- 
371. 

Accotink  Bay  unites  with  Pohick  Bay  in  fonning  what  is  known  as  Uunsen's  Cove, 
tile  latter  being  an  estuary  of  the  Potomac  River,  and  emptying  into  the  same  at  i 
point  about  eigliteen  miles  ttelow  Washington  City. 

Tbe  village  cif  Accotink  is  situated  on  Accotiuk  Creek,  in  Fairfax  County,  Virgiiis- 
(collection-district  of  Alexandria,)  and  is  located  abont  live  miles  from  the  Potoouc 
River.  Tlie  village  consists  of  uliout  twenty  dwelliugs,  one  large  saw,  grist,  and  boll- 
ing  mill,  three  bhicksraitli's  shops,  and  two  stores. 

About  fifty  families  rc«ido  withiu  a  radius  of  six  niiles,  furmiug  and  lumbering  Iwiofi 
Ihe  piiucinal  occupation  of  the  residents.  The  people  are  mostly  of  a  parlicnlarlj 
thri\  ing  class,  being  principally  Quakers,  who  formed  n  settlement  here  some  fifteeu 
years  ago. 
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1f  Trolh'B  mills  (referred  to  above)  taro  oat  almiit  oue  million  feet  of  sawed  lambei  per 
year,  kod  grind  about  one  tlionsand  bushels  of  corn  per  montb,  and  also  bolt  about  the 
same  qiiantil:.v  of  wheat. 

About  3O,0UO  cords  of  woo<lare  shipped  annually  from  Accotiiik  ;  also,  a  consiilvrable 
quantity  of  sliip-timber. 

The  shippiug  of  AccotinkuonHists  of  one  steni-wbeel  steamtratul  three  or  four  light- 
dianght  schooners,  engaged  principally  in  the  grain  and  Ininber  busineas.  These  craft 
can  pass  up  and  down  the  creek  (when  loaded)  only  at  high  water,  and  even  tlien  with 
difficulty. 

The  farmers  in  the  vicinity  arc  mucli  interestoil  in  the  use  of  various  fertilizer,  mid 
complain  of  the  diRicnlty  aui)  exi>eoae  of  obtaining  the  sume,  the  press  of  the  lumber 
business  requiring  the  cruft  to  oftentimes  return  light  on  account  of  the  saving  in 

A  channel  40  feet  in  width  at  Imttom,  and  r>  fi:GC  in  deptli  at  mean  low  water,  from 
the  village  to  the  mouth  of  the  buy,  would  prove  ■  great  twnetit  to  the  village  of  Ac- 
cotink  and  the  surrounding  country,  and  would  also  meet  their  modest  expectations. 

A  considerable  smonnt  has  been  expended  upon  the  channel  by  enterprising  porsoDS 
to  improve  the  particularly  bad  points,  hut,  their  appliances  being  rude,  little  lasting 
Ifenelit  has  resulted  therefrom. 

The  great  expanse  of  the  bay,  and  the  character  of  the  bottom,  (being  of  soft  mud,) 
would  seem  to  iudicate  thatuo  tieruianeiit  in  i  prove  men  t  would  be  likely  to  resntt  from 
the  mere  dredgiug  of  n  clinnnel-way.  This  applies  tn  the  lower  port  of  the  bay  more 
particoiarly.  At  the  upper  part  (or  in  the  creelt  proper)  tlie  mere  dredgiog  of  a  chan- 
nel would  probably  prove  of  lasting  benefit. 

For  the  protecliou  of  tlie  lower  part  of  the  proposed  cut  a  wattling  or  wicker-work 
is  therefore  recommended,  as  proposed  at  Aquia  Creek. 

It  was  at  this  point  my  atteution  was  attracted  to  the  above  simple  ezcpeilieut  for 
retaiuiug  tbe  excavated  material.  It  has  met  with  tolerable  sncRBS!!  here,  but  bas  unC 
beeu  applied  to  an  extent  suSicieDt  Ut  prove  of  luuch  use. 

Toexcavatfl  a  channel  from  the  month  of  tiie  ba;  to  tlie  village  40  feet  in  width  at 
bottom  and  5  feet  iu  depth  at  mean  low  water  would  require  the  removal  of  S7,94H 
cnliic  yards  of  material. 

The  course  which  I  would  recommend  for  tbe  channel  proposed  above  is  inilicated 
in  bine  lines  on  thi'  accoini>anying  tracinp. 

The  fullowiug  t'stimates  nro  submitted  furtheco^tof  the  improvements  suggested 

E\cavaIinK57,94Scubicyardsof  material, at  2(1  cunts Sn,[i89  60 

Wattling,  GOG  rods,  at  ja 1,213  00 

Add  fur  contingencies,  suiierintcu deuce,  &c.,  10  per  cent 1,280  16 

Tulal 14,081  7G 

In  conclusion,  1  l)L'g  to  ucknnwledgo  uiy  appreciation  of  tliK  servicos  of  Messrs.  Woyss 
uod  Thompson  during  the  survey,  us  well  as  during  the  time  occupied  by  the  offico- 
nork  whicli  has  followed. 

I  am,  mnjor,  vctv  i-espectfnlljr,  your  obedient  servant. 


.,  Haltimoit;  Md. 


T'STTKI)  STATKS  KXUISEEH  OCFII'E,  242.'i  K  Strekt, 

ir«M*fMffi(Hi,  D.  C,  Janmis  20,  1872. 

M.uoii :  I  have  the  lioLior  to  state  that,  in  compliance  with  inBlrnctions  received  from 
.Mill,  1  liavo  c<inipleted  a  survey  of  Xeabsco  Bay,  Virginia,  and  I  submit  herewith  my 
"port,  accmnpaiiied  by  a  tracing  from  the  original  chart  of  tlio  survey. 

I  was  nssiste<l  in  the  survey  by  ^lessrs.  J.  E.  Woyss  ami  O.  Thomii»uii,  the  party  con- 
Hinting  otherwise  of  seven  lalioTfrs  and  boatmen. 

The  method  of  survey,  taking  uf  soiimUngs,  keeping  of  tide-^ugo,  &c..  was  in  every 
rrspect  similar  to  the  plan  adoptuil  In  the  survey  of  Aqnia  Cieek,  a  description  of 
which  is  given  in  the  rel>ort  upon  the  latter. 

The  Hmvey  was  eninmenceil  upon  the  tilst  and  finished  on  the  25th  of  July  lost,  livo 

'lays  buiug  iwciipieil  on  it.    Total  length  of  shore-linn  run,  six  anil  tliree-fonrths  miles; 

nmnbiT  of  nccnpicd  Bliitinns,a3li;   number  of  angles  read,  619;  number  of  soiind- 

ingm,  59H. 

Xeabsco  iiuy  is  an  estuary  of  the  I'otomac  River,  and  empties  into  the  latter  at  a 
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Sint  olxiut  tn-enty-uight  inilea  Itolow  Wasbiujiluu  City.    It  in  localiil  in  I'tiarr  Wil- 
li) Comity,  Virifinia,  ami  in  in  (bu  col lectiuii-ui strict  of  At<ixaiidria. 

Tbe  cbnructerUticM  of  tliis  etrtaiii  are  similnr  M  tlioac  nf  tbo  utiier  r-nvkt  in  lb-- 
vicinity :  expaudiiig  near  its  luuutk  to  a  niilu  bay,  n-bite  nt  tbe  upiirr  jiortiun  ut  it' 
course  tbu  clmnncl  Iwcotiiea  more  controctoil,  aitd  vrinila  ita  tray  tbrougb  lorfp:  fiali  aod 
marahee,  tbo  latter  beiag  covered  witb  rank  iiiarinit  vrjKtatioii.  Tbe  liuttoni  iit  of  »'r: 
mud,  into  vrliich  a  pole  oau  bu  easily  unabud  to  a  (Wptll  of  H  fvrt  or  diutg  liy  a  sin^ 
nan.  Ttio  banks  oi' tbe  strraui  are  billy,  and  ar<j  mostly  heavily  timberetl.  Tbe  will- 
tolerably  fertile,  and  cap.iblc  of  l>ciii)i  made  fluo  forininji-land.  Tbe  ]KiiiuLitiiui  \- 
Bparsp,  tbu  occupation  of  the  people  being  principally  furminfc  and  hinilwrin^. 

Tbe  exports  from  Neabsvo  conKist  alnioHt  aolely  of  woml  and  lumber.  Tbe  bdhkis' 
exported  is  PSlimatcd  al  one  million  feet  of  timber,  and  3,00it  coriU  of  wood,  uitli  lii£< 
quantities  of  hoops,  otavex,  &c.,  annaalty. 

Tbia  qnaiitity  would  donbtleHs  bo  lai^ely  iiicrcjiiipd  were  it  not  for  the  diflii'ntlii- 
experienced  lu  Ihn  naviaation  of  tbe  Btreuni. 

Moat  of  the  wuo<l  is  brougbt  doivn  tbo  creek  in  iiainll  <jnantities  uu  lifsbtt-n^.  im. 
there  reshipped  uu  scbooners  in  wailing  at  tbu  tnontb.  Tliis  delay  and  rehaiulliu: 
vastly  increase  the  cost  of  tians|)ortiitiun.  As  an  example,  I  am  tutil  that  i)!imm1  maiiii- 
inj;  wood,  witliin  a  reasonable  distance  from  tlic  water,  can  bo  jiurcliaaed  for  ^1  pn 
conl.  The  costnf  cnttiugii'.  bat  slight,  but  tbu  cost  of  transportation  to  uackel  lean- 
but  a  sliftbt  inartpu  for  proUt. 

The  Baltimore  and  Futoniac  Itailrnad,  iu  coiitsi'  of  construction,  nhicb  crossnl  Jir.-il'- 
sco  at  the  point  indicated  on  the  chart,  boa  bod  a  benelieiul  effect  npon  tbe  viriDii>. 
A  new  poat-oltice  has  haea  eatablishuu,  known  an  Xeabaco  Mills,  and  «  new  bigbvii 
leading  from  tbe  telegrapli  Toad  is  ubont  to  be  opened. 

A  steam  Bnwi:nill  is  iu  course  of  erection  near  tbe  jioinCindicated  as  Willis's  Lanilii'i: 
It  is  expected  that  this  nfew  mill  will  be  in  operation  on  tbe  1st  of  Jane  next. 

I  transmit  with  this  report  a  letter  from  Mr.  E.  M.  AVillis,  (the  cDterpriuni:  pinpn'- 
tor  of  the  proposed  mill,)  conccruiug  the  opportuuitics  for  development  nbicb  tbt  >iii 
ronuiling  country  poBseasea. 

A  comparatively  small  expenditure  on  the  pari  of  tbo  (icneral  Government  io  iic 
proving!  the  chanuel  of  Neahacn  Bay  and  CrM>k  would,  no  doubt,  add  a  great  imprin- 
to  tbe  enterprise  nbicb  is  heginuing  tomauifoat  ilKcIf  in  this  vicinity.  A  cbaupdl' 
feet  in  width  at  bottom,  and  6  feet  in  depth  at  mean  low  water,  from  tbe  moolhd 
the  bay  to  the  point  where  the  deeper  water  below  Atkinson's  Lauding  commeDrf 
would  seem  to  bo  all  that  is  necessary  al  present.  The  course  which  I  wonid  rtruni- 
mend  for  such  a  cbiuinel  is  indicated  in  bine  lines  on  the  accompanyin|T  traeinf;-  t 
would  also  recommend  the  adoption  of  tbe  plan  fur  protecting  tbe  channel  by  dhmi' 
of  wattling,  as  proposed  for  Aquin  Creek.  Tbo  o)Hiniugof  such  a  cbaanel,  as  propo»ru 
would  require  an  excavation  of  :W,073  cnliic  yanls. 

Tbe  following  estimates  are  lierenith  subniitteil  as  the  text  of  the  proposeil  lit 
proi'emcnts: 

Excavating  38,073  cubic  yards  of  material,  at  20  cents J7,6U  '* 

Wattling,  «36  rods,  atfi l.iSi '■ 

Add  for  contingencies,  superintendence,  &•:.,  10  per   reut 9i"  i*' 

Total 111,315* 

In  conclusion,  I  bei;  to  acknowledge  my  apiircciatioii  of  tbo  valunhlu  servicn-  "i 
Mesara.  Weyss  and  Tbonipsoi)  during  the  survey. 

As  this  was  the  last  of  tbe  five  Potomac  baya  undcreoksHurvoyed  by  tbe  party  nnilir 
my  immediate  aupervision,  tt  may  be  proper  for  me  to  state  here  that  from  the  I'.tb  ■<) 
June  till  tbe  25tb  of  July  (tbe  time  uccupiwl  by  thesu  surveyH)  the  weather  waiei- 
tremely  hoi,  and  the  localiticH  were  nnbenlfhy. 

Sickness  was  around  us,  and  even  attacked  our  party.  I  feared  that  we  "oohl  V 
obliged  to  put  uQ'  the  work  till  later  in  the  season  ;  but,  tbaoks  to  tbeenerj^'andcbn-i 
fulness  of  the  whole  party,  I  had  the  satisfacliuu  of  seeing  all  our  contemplalnl  oort 
thoroughly  comoleted  before  we  were  transferred  by  your  orden  to  n  morr  pleasul 
and  healthy  field  of  operations. 

I  am,  molor.  very  respcetfultv.  your  obedient  servant, 

CHAS.  B.  PHILLIPS, 
CapfaJN  o/  Epsimarm.  C.  &  -I. 
Major  W.  P.  Craic.iiili^ 

Corpto/  Engiarrn,  C.  S.  J.,  Ballimort,  .Vii. 


GRNTi.KirKN :  In  considering  tbe  practi cub! lily  of  improving  tbe  sevetkl  tribatirir 
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lion-  cspnrtcil  aiinimll.v  over  3.000  conls  of  \Tnoi1,  fully  1,000,000  led  of  tim- 
l>er  oi  various  kinilH,  with  tliotiBunilH  of  lioons,  staves,  ceilar-iiosu,  &•:. 

\Vi  thnileupeneilcliHnnel  ire  cnii  fully  double  tlictiuantity  of  material  alrcaily  shipped; 
it  irili  givu  QB  niai^in  to  duvelop  tlie  iiiiflieuse  nlatii-qiiM'ries,  only  one  uirlu  from  liood 
of  tide  wati^r,  nliichivill  undoubtedly  yield  a  t'oiisiilurnldoof  tlix  niofiiifi  for  our  lar};e 
cities  on  tho  sea-l>oiird ;  for  sell ooiierx  can  tlii^n  lio  nC  our  n-liarvi-a  ami  take  in  tbelr 
loadn,  thereby  savinfr  nn  tlie  extra  cost  of  baiiilliiig  two  or  tlireo  tioies. 

Wo  Iiavo  a  soil  bordering  this  stream  capable  iif  prodiiciug  uearly  all  the  gTOasea, 
gmllll^,  fraitfl,  &c.,  and  with  a  cheB]>eiie(l  mode  of  importing  fertilizers  we  Bhull  soon 
Mend  forth  live  itock,  hay,  fiiiit,  &(-.,  iu large  quniititieB,  auil  i;ruiii  both  in  its  raw  uad 
mAnnfiicttired  state. 

Tli«re  are  mauy  reasons  why  this  country,  almost  niiiler  the  shadoiv  of  the  rapital, 
to-dfty  lies  almoiit  waste  aud  deiMipnlated ;  it  is  needleiw  to  rccoant  them.  Wo  want 
to  bo  scceaaible,  when  vie  ore  almnst  iu  siirlit  of  Wasliiugtoii,  and,  with  tliu  spirit  of 
unterpriae  already  manifestiiii'  itself,  we  ithnll  soon  show  a  cnnntry  thiukly  peopled, 
richly  productive,  and  abouuding  iu  all  that  makes  a  community  prosperoua  audintel- 

To~«1ay  the  rifiht  and  lull  banks  of  tlio  I'otomoc  preecnt  to  the  eye  the  appeamnt'o  of 
an  unbroken  wildeniess ;  a  strikinjc  contrast  to  the  lands  borduriug  many  other  rivers 
not  capable  uf  flontiu<;  vessels  of  half  the  size  that  navijjate  it.  Is  it  not  time  that 
something  is  done  to  induce  the  settlement  of  all  this  broad  domain,  and  make  a  gar- 
den-spot of  its  shores ! 

E.  M.  WILLIS. 

SkX.ITK   COMIUTTKK  ON   CO.MMEltCV:.  '  • 


Umtkh  SrATics  EKu:siiKU  Omuie,  2425  K  Stukkt, 

II'iuJ^iniifoN,  D.  C,  Jaauarg  '20,  1872. 
Major  :  I  haio  the  honor  t»  et«tB  that  in  cotuptiance  with  orders  received  from  you 
I  b»ve  completed  surveys  of  Qilautico  anil  Clii^ipawamasic  Bays,  Virginia,  and  I  sub- 
mit herewith  my  report,  accompsnieil  by  tracings  from  the  original  charts  of  the 

1  aiu  induced  to  embody  the  survey  of  the  two  bays  in  a  single  report  on  account  of 
their  close  proximity,  and  on  account  of  the  common  interests  cenl«riu)E  iu  the  two.  J 
had  also  designed  plotting  the  two  surveys  together,  but  their  different  courses  cause 
it  to  be  inconvenient  to  plot  them  upon  a  siURle  sheet. 

I  was  aaaisled  in  these  surveys  by  Messrs.  J.  E.  Weyss  an<l  U.  Thompson,  the  party 
consistiuR  otherwise  of  seven  laborers  and  boatmen. 

The  |ilan  of  survey  Bdopte<l  was  iu  every  way  similar  to  that  followed  at  Aquia 
Creek,  n  description  of  which  is  given  in  the  report  upon  the  latter. 

Tbo  survey  of  the  Choppawamastc  was  commenoed  on  the  8th  of  July  aud  Huished 
on  tbel3th  of  July  la0t',bve  days  being  occupied  on  it.  Total  length  of  shore- line  run, 
sis  and  one-half  miles;  number  of  occupied  stations,  210 ;  number  of  angles  read,  634 ; 
oomber  of  soundings,  730. 

Tbe  survey  uf  Qnantico  Creek  wa»  commenced  on  the  ]4tb  of  July  and  finished  on 
the  20th  of  July  last,  six  days  being  occupied  on  it.  Total  length  of  shore-liue  run, 
nine  miles;  number  of  occupied  stations,  ^liO;  number  of  angles  read,  1,020;  number 
uf  Hoiindings,  495. 

(joantico  and  Cboppawamasic  Buys  are  estuaries  of  the  Potomac  Kiver,  and  empty 
inta  tbe  same  at  points  about  forty  miles  below  Washington  City.  They  are  both 
loeateil  iu  the  collection  district  of  Alexandria.  The  two  are  separated  from  each 
other  by  a  narrow  ueck  of  laud  about  half  a  mile  in  width  at  their  months.  Passing 
back  from  the  Potomac,  tbe  creeks  separate  aud  include  a  large  ti-avt  of  land  between 

It  is  upon  this  tract  that  the  principal  interests  of  the  two  bays  or  creeks  concen- 
trate. The  importance  of  the  territory  embraced  between  the  two  creeks  is,  in  the 
main,  proHpective. 

The  exteusion  of  the  Richmond,  Freilericksbnrgh  and  Potomac  Railroad,  now  nearly 
completed,  crosses  the  Choppawamaaic,  and  £nds  its  new  terminus  at  the  month  of 
(Juantico. 

A  bill  at  present  before  the  Virginia  legislature,  concerning  the  charter  of  the  Poto- 
mac and  Manassas  Railroad,  will,  if  passed,  it  is  claimed,  cause  thi^  puint  to  be  the 
great  ontlet  to  tide-water  for  the  coal  of  Westerii  Virginia. 

The  Baltimore  and  Potomac  Bailroad  has  graded  its  track  as  fat  south  as  Qnantieo, 
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and  tbe  site  of  a  propoaed  bri<l(;;e  ocrcws  the  lutter  boa  been  iIgcjiIoiI  on.    IM  poaiUoD  ii 
iodleated  on  tbe  accotiipanyin);  ump. 

I  tmnsmili  with  this  rejiort  a  copy  of  a  letter  from  Anson  Bang^,  esq.,  <»  gentleman 
largely  interested  in  property  wijuiuing  the  two  creeks  iu  question,)  in  which  he  ei- 
hiliila  the  prospeotive  importance  of  the  locality. 

I  will  iiow  proceed  to  consider  the  interesta  of  tbe  two  bays  individaally. 

QuanticD  Buy  was  in  early  daysof  cousiderable  importance.  Tlieuld  town  of  Dam- 
fries,  situated  iu  I'riuce  WilUam  County,  Virj>iuia,  and  some  four  miles  from  tlie 
Potomac,  was  formerly  pnsseiuKd  of  considerEihie  ehippinf;,  some  of  it  oven  being  en- 
gaged in  foreign  trade.  For  reasons  nuknown  to  thn  writer,  th«  town  fell  Kradually 
into  decay ;  its  channel  was  neglected  and  became  tilled  np,  and  now  it  presents  tb« 
appearance  of  a  dilapidated  vil1a{!e,  with  no  shipping  except  flat-boats  and  in  occs- 
sional  ligbl-draugbt  schooner  engaj^d  in  the  obipment  of  wo<kI.  The  banks  of  Qnantico 
nreqiiilo  heavily  timbereil.  Ihavebeeu  nnable  to  asceriitin  with  any  degree  of  eer- 
tAinty  tbe  amount  of  timber  and  wood  ahipped  (innnally.  From  tbe  appenranceof  tie 
few  wood-landiugB  on  it«  shnrea,  I  alionld  Judge  that  l,ilOO  cords  per  year  wonid  fallr 
cover  tbe  amount  sbippeil.  i$mal1  qnontities  of  hoop-poleB,attivea,  &c.,  arc  alaobroaght 
out  of  the  creek. 

There  is  no  doubt  but  tbat  this  amount  would  be  larpfely  iucreaBed  were  the  navi^- 
,  tioD  of  the  creek  to  be  inipTove<l ;  bnt  not,  in  my  opiuion,  to  anch  an  extent  us  to  vir-  * 
rant  tbe  expenditure  on  tbe  portof  the  General  Goveminuut  of  the  sum  sutttcient  tOM- 
cavato  a  channel,  even  only  S  feet  in  depth,  for  a  distance  of  over  two  milea. 

Coaceming  tlio  bay  proper,  at  the  ucw  landing  of  the  terminus  of  the  RichnioDil. 
Fredericksbnrgh  and  Potomac  Railroad  extension,  it  will  be  perceived  that  tiiere  i> 
ti  feet  of  water  at  mean  low  tide.  This  aceins  10  be  suDlcient  for  the  wants  of  the 
company,  fur  they  inigbt,  by  a  slight  extension,  obtain  a  deptli  of  13  feut,  if  they  wished. 
as  will  be  seen  by  the  chart.  Iljats  drawing  7  feet  can,  at  low  water,  paaa  beyond  the 
proposed  crojsing  of  tbe  Ualtinioro  aud  Potomac  Railroad,  which  srenis  to  be  aufllcient 
for  present  wants. 

Under  tlieae  eircninatancea  it  wonId  seem  to  be  injniticions  on  tbe  part  of  tbeGovern- 
ttietit  to  attempt  nny  improvenient  at  Quantieo  Ilay  or  Creek  at  present. 

Choppawamoaie  Bay  and  Crock  form  the  dividing-line  between  Prince  William  and 
SInffora  Counties,  Virginia.  It  does  not  differ  materially  iu  its  characteriHtics  fcom 
tbe  neighboring  creeks. 

A  wide  ezpanso  of  bay,  with  no  welUdefined  chnnni'l,  farther  up  the  Mtream  lieeomn 
more  contrneted,  with  deeper  water;  and  again,  still  farther  up,  tbe  stream,  dividing, 
becomes  lost  amid  a  mass  of  water- plan tii. 

Tbe  bottom  eouHlsts  of  aofi  nind.  Tho  banks  are  heavily  timbere<l.  I  have  lieen  un- 
able to  DHcerlain  the  exact  amount  of  wood  abipiieil  annnally,  but  it  is  itrobably  less 
than  1,000  eordc.    A  qnaJility  of  boons  and  atnvea  are  also  shipped  from  here. 

It  is  probable  that  tbe  operation  ot^  the  new  line  of  railroad,  (extension  of  tbe  Rich- 
mond, Frederic ksburgb  nnd  Pntnmno  Railroad,)  which  eroascs  tbe  creek  at  a  point 
about  half  a  mile  from  tbe  Potomac,  will  have  »  tendency  to  add  to  the  im)>ortanceaf 
tho  navigation  of  Cboppawamasic  Creek. 

A  glance  at  tbe  accompanying  map  will  instantly  snggcst  to  the  mind  ait  extremely 
aimple  method  of  improving  the  navigation  of  the  creek;  a  method  whicli  might  br 
adopted  at  comparatively  slight  expense,  which  would  materially  shorten  tho  diatuice 
fhiiii  the  Potomac  to  the  railrnad-erossing,  and  which,  moreover,  would  have  the  inerii 
of  being  a  plan  to  assist  unturo  in  a  work  u-hicb  she  ia  trying  to  ]ierfarm. 

I  refer  to  tbe  opening  of  a  cut  across  from  the  creek  to  the  Potomac,  furming  a  new 
mouth  at  a  point  about  one-half  mile  from  the  preaent  month.  The  iHiint  to  which  1 
refer  will  be  detected  by  a  glance  at  the  map.  A  sertion  from  the  creek  across  to  tht 
deep  water  of  the  Potomac  is  shown  on  the  map. 

At  high  fide  a  consiilerable  amount  of  water  flows  in  ntld  out  over  this  bar,  and  our 
part;  frequently  took  our  small  boat  through  to  avoid  tbe  longer  distance  around  tu 
tbe  mouth  proper. 

Tlie  cutting  ot  a  channel  across  this  narrow  nerk  of  laud  wonld  interferu  with  o" 
private  intereats,  and  it  woubl  nflbrd  a  tolerably  fair  refuge  for  shipping,  as  asked  fdr 
in  the  letter  of  Sir,  Bangs,  referred  to  above,  anil  which  accompanies  this  report. 

I  would  TFconimend  that  tbe  removed  imiterial  bo  denositud  in  the  crt<ek  itself  at  * 
iMiiut  about  INN)  yards  below  the  proposo<l  cut,  where  ahalluw  water  Krst  commencr«. 
This  plan  wonld  tend  to  force  all  the  water  out  of  the  proposed  cut,  and  keep  it  epm. 
besides  leaving  a  pocket  below  tho  cut,  with  10  or  12  feet  of  water,  wbem  small  enSi 
might  remain  with  safety. 

On  the  map  is  shown  the  direction  which  I  would  Tecommeiid  for  the  i>ropos<-d  cut 
Tbu  material  to  be  ramoved  is  n  liard  beacb-naud,  with  soiuo  aniall  lH>wIders. 

I  anhmit  herewith  eatiiuntes  for  the  excavation  of  a  cut  80  feet  in  width  at  (mtlniD. 
and  10  feet  in  depth  at  mean  low  water,  Alan,  for  a  cnt  of  the  aamn  width.  1ml  with 
la  feet  ..f  wal.-r. 
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fW  a  ail  witk  10  feel  of  water,  (mean  lotv  tide.) 

Exeavatinz  aud  removiajr  15,786  cubic  yanls  of  matorUt,  nt  40  coDts  per 

.yard 86,:tH  00 

Add  for  contingencies,  bu peri u tend cnce,  &.e.,  10  ]>cr  cent R31  40 

Total 6.M5  40 

For  a  cut  kU\  12  feet  oftoater,  {mean  Icnc  tide.) 

Excavating  and  removing  21,G43  cubic  yards  of  material,  at  40  centn  l>er 

yanl te,657  80 

Add  for  contingencies,  snperintcndonce,  Sec,  10  per  cent 865  72 

Total 9,522  92 

Xo other  improvement  secmH  to  l>e  called  for  at  Cboppanaiiiaaic  Bay  or  Croek. 
1  beg  to  express  my  thanks  to  Messrs.  Weyss  and  TlioiiipHon  for  thti  e[ilcii:iit  nid 
^rbicb  they  rendered  dnriug  tbe  prosecution  of  the  anrvey  herein  referred  t«. 
1  am,  major,  very  respectfiiliv,  yonr  obedient  Bervant, 

CHAS.  B.  PHILLIPS, 
Captaia  of  Eagiwen,  I'nUeil  Slaten  Arms. 

Mojor  W,  P.  CltAMJRII-T, 

Corp*  of  EHginetn,  United  State*  .Irmg,  JlaUimore,  ilil. 


303  Carlton  Avknuk, 

Brooklyn,  January  4,  1^2. 
StR:  Your  letter  of  the  3d  instant  bns  jnst  been  received.    1  will  endeavor  to  comply 
with  your  reqnest,  and  place  Ueforu  you,  for  information,  the  completed  and  coutem- 
ptat«il  improvements. 

Fitst.  The  extension  of  tho  Richmonit  and  Fredcrlcksburgh  and  Potomac  road  to  tbe 
montb  of  Qnaotico  Creek  is  about  completed.  On  ita  completion  a  lari^e  amount  of 
freight  will  he  received  forPredericksbnrgband  Hidimnad  from  tlioNow  York,  Boston, 
and  Pbiladelpbia  steamers.    It  will  also  be  the  principal  shipping-point  for  Freduricka- 

We  expect  that  a  Inrfi^  portion  of  Richmond  flonr  for  Sitntb  American  ports  can  nud 
will  he  sunt  by  rail  to  Quantico  for  shipment. 

Second.  If  the  bill  now  betbre  the  Virginia  legislature  becomes  a  law,  it  can  be 
miaonahly  expected  that  tbe  road  will  be  extended  to  the  coal-fields  iu  Hardy  and 
Mineral  Counties  of  West  Virginia,  thereby  making  Quantico  Creok  a  great  conl-depot. 
On  the  completion  of  tbe  Chesapeake  and  Ohio  Uailroail,  tide-water  can  be  reached  at 
Quantico  and  Choppawamasic,  with  less  distance  than  at  any  other  point  in  Virginia, 
causeqnenlly  this  point  must  eventually  command  a  large  portion  of  the  business  over 
the  Chesapeake  anil  Ohio  Railroad,  that  goes  to  and  from  tidc-wat«r.  TbiB  road  is  ex- 
pected to  be  completed  within  the  year. 

Suitable  arrangementH  ahould  be  made  for  dredging  the  Choppawamaaic  and  Quantico 
Creeks  to  admit  vessels  drawing  not  leas  than  15  foet  of  water.    Tho  drc<lging  of  one 
of  the  creeks  ia  required  aa  a  harbor  for  vcbsbIs  ftoui  ice. 
Yours,  respect  fully. 


Captain  Charlm  B.  Piiiw,ips, 

United  SlatB-  Kugineeri.  WanhiHgton,  D.  C. 


Q  ao. 


AN.SO:i  BANGS. 


korfolk  harbor  asd  elizabeth  river. 

United  States  Ebgineeb  Office, 

Baltimore,  Maryland,  January  31,  1872. 
General  :  A  stitvey  or  cxiitninatioa  of  Elizabeth  River  and  tlie  bar- 
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bor  of  Norfolk,  Yirgiiiia,  was  ordered  iu  the  appropriation  bill  for  tlie 
improvement  and  survey  of  rivers  and  liarbors,  approved  March  S,  ISVl. 

The  field-work  was  taken  in  band  as  soon  as  other  retiuirements  per- 
mitted, and  was  executeil  in  the  months  of  September  and  October,  1871, 
nnder  the  immediate  siijiervision  of  Captain  C.  B.  Phillips,  Corps  of 
Engineers,  zealonsly  and  intelligently  assisted  by  Mr.  J.  E.  Woyss  and 
Mr.  Gilbert  Thompson. 

Other  duties,  which  could  not  be  postponed,  delayed  the  completion 
of  the  olfice-workuntUthis  time.  The  reports  of  Captain  Phillips,  dated 
Jannary  30, 1872,  are  submitted  herewitli,  with  documents  and  maps, 
as  stated  therein. 

Captain  Phillips  suggests  a  plan  of  improvement  for  Elizabeth  Kiver, 
■which  would  give  a  depth  at  low  water  of  7  feet,  as  high  np  as  the  lock 
of  the  Albemarle  and  Cheaaiieake  Canal.    The  estimated  cost  is  $18,000. 

As  the  tide  rises  nearly  3  feet,  this  adrlitionnl  depth  could  1>e  then  had 
at  high  water  each  day. 

If  Congress  should  decide  to  make  an  appropriation  for  the  Elizabeth 
River,  the  plan  of  iuiprovement  indicated  by  Captain  Phillips  would  be 
Judicions.  I  think,  however,  the  work  would  be  found  somewhat  more 
extensive  than  his  estimates  contemplate,  and  would  cost  not  less  than 
(25,000.  If  the  improvement  is  to  be  undertaken,  it  would  bo  a  decided 
economy  to  have  the  whole  sum  appropriated  at  one  time. 

The  business  of  the  canals  of  which  the  Elizabeth  River  is  the  outlet, 
especially  the  Albemarle  aud  Chesapeake  Canal,  has  increased  notably 
iu  the  past  year,  as  shown  by  extracts  given  below  from  the  last  au- 
Dual  report  of  the  president  of  that  company,  Mr.  Marshall  Parks : 

The  ElizKbclh  Biver  is  navifcnble  fur  veaaolsfruoi  Norfolk  to  tbc  luckK  of  the  canal 
for  vuMols  ilravriii);  H  feot  at  bigb  tide.  Tlio  rise  of  tide  nveragiCR  3  fi-^t,  it  if 
tlieTcforo  quito  impossible  for  Teiwels  (IrawiiiK  more  tbao  5  feet  to  go  up  t<i  the  locks 
at  low  water ;  lieuce  a  delay  of  u  few  boura  often  occurs  id  rencliioj;  tlio  canal,  ioler- 
feriug  with  the  rceiilnr  dnuarturo  of  steamers  from  Norfolk.  To  luake  this  cbannfl 
snfflcient  at  low  water,  will  require  an  improveweiit  of  tlie  river,  nuit  it  is  hoped  thr 
recommendation  made  by  the  United  States  ont{ineers,  who  are  now  making  an  iostra- 
mentHl  stirve;  of  the  river,  will  iuduci^  Congress  to  niuke  the  necessary  oppropriutioDS 
for  itrt  improvement. 

The  lock  lias  worked  well,  and,  fram  its  peculiar  coiistrnctinn,  so  well  itdaptal  to 
the  trade,  raits  half  a  mile  in  length  pass  through  it  without  being  ilisconnected.  Tbr 
time  and  expense  saved  to  lumbermen  by  this  arrangement  are  appreciated  by  them- 
Tbo  gates,  which  liave  been  in  nse  ever  since  the  construction  of  the  caual,  have  hid 
alight  repairs  during  the  past  year,  but  are  now  in  a  questionable  condition.  Arrong*- 
meuts  have  been  made  for  building  two  pairs,  and  if,  au  taking  the  others  out.  it  is 
fonnd  that  by  repairing  that  portion  above  wut«r,  and  the  part  more  exposed  to  decay. 
the;  can  be  repaired,  they  may  be  restored  without  very  great  additional  expense.  II 
is  proposed,  at  tbo  first  favorable  opportunity,  to  biiiid  gates  of  iron,  as  being  mmt 
durable.  As  no  iron  lock-gates  are  used  on  tiie  canals  of  this  country,  we  shall,  if  wt 
introduce  them,  be  the  pioneer  iu  this,  as  we  have  been  in  so  many  improvements. 

This  canal  is  the  only  one  in  this  conntry  on  which  steam  Is  used  exclusively.  The 
legislature  of  tlie  State  oC  New  York,  at  its  lost  session,  ofiered  a  reward  of  (100,000  la 
Any  party  that  would  introduce  steam  as  a  motive-power  on  the  Erie  Canal,  in  a  man- 
ner that  would  prove  as  economical  as  horae-power,  and  attain  a  higher  rate  of  speed- 
Such  a  large  reward  has  stimulated  the  inveutive  genius  of  our  people,  and  hnndnda 
of  plans  have  been  suggested,  not  one  of  which,  to  (his  time,  has  accomplished  greatu 
results  than  arenaw*BttaiDed  on  this  canal. 

When  the  Albemarle  and  Cheeapeoke  Canal  was  projected  as  a  steam-canal,  ttUk 
no  loie-palh.  its  projectors  were  looked  upon  as  visionaries.  The  resnit  of  tbeir  lahots 
has  proved  the  soundness  of  their  jndgnient.  Mure  than  35,000  vessels  have  pimti 
through  their  canal  propelled  or  towed  by  steam,  no  animal-power  having  been  and. 

The  inland  navigation,  extending  from  the  sounds  of  North  Carolina  to  Baltimote, 
Philadelphia,  and  New  York,  continnes  to  attract  tlie  attention  of  shippers.  EfibrM 
ore  being  mule  to  induce  capiral  to  embark  in  the  establishment  of  a  steam  tow-boat 
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line,  with  eaitnblQ  barges,  to  rna  from  all  portioDs  of  EnsfRrn  North  Carnliun  uuil  Vir* 
KiniA  to  Norfolk ;  theuco  by  iDl.iDil  roiib^  to  the  great  Atlantic  cities.  It  is  believed 
the  expense  of  traiisportHtioti  cau  bo  reihiced  below  that  of  snil-vessels.  TUe  f[reat 
iooresse  of  the  traffic  in  liiinber,  railroad-ties,  shinglea,  Btnvfa,  ccim,  uavul  stores,  tele- 
gntph-poles,  aad  heavj-  ores,  liinkes  the  CHtablUhmeut  of  such  a  lino  a  uecessity. 

Dnriut;  the  irnst  year  many  eaterprisinjc  lumbetincn  have  purchased  Ixrgely  of 
timbered  lands  in  Eastern  North  Carolina,  bordering  on  the  cKeks  and  rivers,  and  have 
gotten  out  a  vast  nnantity  of  in  ill-timber,  which  has  been  rafted  to  the  North.  Tliis 
bnsiDess  is  destined  to  create  a  revolution  in  the  InniheT-trado.  The  towing  through 
the  sonnds  and  np  the  Chesapeake  Bay  bos  been  done  with  economy  and  safety.  In 
fact,  the  loss  has  been  far  less  than  on  the  Susqnehaiina  River. 

The  business  of  the  canal  has  steadily  incrensed,  not  so  rapiilly  as  we  conid  wish, 
but  still  there  bas  been  a  steady  increase,  notwithstanding  there  hoH  been  no  adilition 
to  the  popalation  of  the  country. 

Immigration  has  not  srt  in.  The  Northwest  still  continues  Ut  attract  lbr<'igncis. 
I'ntil  some  concerted  movement  is  made  to  induce  immigration  to  the  Soiitb,  its  snpor 
rior  advantages  iu  climate,  soil,  and  markets  will  not  be  appreciated.  Eastern  North 
Carolina  presents  inducements  to'settlers  which  need  only  be  known  to  prove  attract- 
ive. Tile  country  adjocent  to  this  canal  cmbrares  a  territory  as  large  ns  all  tile  New 
England  States  together,  f:(cepting  Maine,  and  lias  »  navigation  c^tcceiling  1,HUU  miles 
in  extent,  oflering  easy  and  rapid  communication  to  the  principal  markets  of  the  conn- 
try.  If  these /acto  were  known  to  the  emigrant,  the  population  of  this  section  would 
be  augmented  to  double  its  prMcnt  number  before  another  decade. 

The  increase  in  cotton  dnring  the  past  ye^r  h.ns  been  9,ri62  bales;  lish,  .'>,024  barrels; 
]>e*8  and  beans,  :t,167  bushels;  potatocs,7,2I^  bushels;  wheat,  9n'bnBhels;  timber  and 
.'•awed  lumber, fi74,5U:ifei't:  shingles,  ]r>,539,4ni);  staves,  i:)4,IHI0;  fresh  sliad,  200,0011; 
water-melons,  23,600. 

The  following  nrticles  decreased;  Naval  stores,  .'>,2ri{>  barrels;  com,  <i4,Tiin  liusltcls; 
roil  road-ties,  11,834;  wood,  li.ftVJ  cords. 

Tliere  hns  been  a  considerable  increase  in  articles  not  heretofore  ini'tilioned,  vik: 
.laoiper.  poplar,  and  becc'h  logs — rafts.  4(1;  IJKft  cords:  punches.  r^,»Hri  bo^ct-s;  passen- 
gers. 3,*<13. 

The  iminber  of  vi-sstis  going  north  was  ^,4*1 ;  south,  2,433;  tot;il.  4,900,  composed  as 
follows:  Steanilio.ite.  1,(>r)6;  schooners,  tM4:  sloops,  :<:A:  barges.  lAi;  lighters,  I.O30: 
twats,  4-'3:   total,  4,<JINI. 

The  tolls  north  and  south  la»t  v 
sain  of  «^.110.16.  The  lowing  Ij.sl 
a  loss  of  '*2,7(in.7St. 

Norfolk  County  has  of  liiti-  yeiira  been  a  garden  tiir  New  York  and  other  Uirge  cities. 
The  rapid  nuil  frtqneiit  stfiim  coiuuiunicatioii  retiteriiig  at  Norfolk  ('ity  has  groat  facili- 
ties for  tho  truncportiition  of  eorly  fruits  and  vi-getahlea  to  the  nortliurn  markets. 
Such  h.na  been  the  rapid  growth  of  this  business  that,  to  nccoiliinoilato  it,  stenuiahlps 
atp  daily  ileiMirting  for  Ualtiuiore,  I'hiliMlelpliia,  New  York,  and  Boston. 

l^nds  couiiguous  to  the  city  of  Norfolli.  whicli,  liefoiti  the  development  of  this  busi- 
ness, diil  not  eomuiiiuil"vi.T*Lii  to*^ii  per  aci'c, -ire  iioiv  selling  from  SMIO  toftl.OOn  per 

The  luuds  along  ilio  line  of  tbc  ramil  in  Virginia,  and  those  upon  North  Lauding 
Uiver  and  Currituck  l:kiund.  North  Carolina,  convenient  to  navigatiou,  may  become 
(■qually  as  valuable,  because  they  can  produce  vegetation  from  five  to  ten  days  earlier 
llian  Norfolk,  and  they  possess  facilities  for  reaching  tlie  innrket  by  water,  which  is 
less  expeusivi;  nod  Imtter  than  land  transportation. 

Tbe  re|>ort  of  Captain  Pliillip»  poiutB  out  several  cbauges  in  the  con- 
dition of  the  harhor  of  Norfolk  since  the  last  map  hy  the  United  States 
('oast- Survey.  He  j;ire8  satisfactory  explanations  of  tbe  probable  causes 
of  those  changes,  which  deserve  attentive  consideratiou  us  well  upon 
the  part  of  the  aiithoi-ities  of  the  United  States  as  of  tbe  State  of  Vir- 
^Qia,  and  the  cities  of  ^'orfolk  and  Portsmouth,  in  order  that  tbe  causes 
of  injory  of  tbe  same  kind  may  be  guarded  against  in  the  future.  Tlie 
channel  hns  slioaled  to  some  extent  op|)osite  the  mouth  of  tlie  WcNterii 
Branch. 

Tbe  Hr.ni  of  930,000  could  be  advantageously  expended  in  the  next 
fiscal  year  iu  improving  the  a])proaches  from  tlie  sea  to  the  harbor  of 
Norfolk,  should  Cougrcss  deem  it  expedient  to  make  such  appropriation. 
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Estimates. 

Elizabeth  Eiver »25, 000 

Norfolk  Harbor 30, 00» 

Very  reBitectfully,  your  obedient  servant, 

WM.  P.  CEAIGHILL, 

Major  of  Enginttn. 
Brigadier-General  A.  A.  Humphbeys, 

Chief  of  Engineers,  U,  8.  Army,  Washington,  D,  C. 


Unfted  Stateh  ENaixEEii  Office,  2425  K  Sibeki. 
Waxhington,  D.  C,  Janaarf  30,  l"'! 

Hajou:  1  liave  tliuliouor  tUHtale  tliat,iii  accordance  wjtii  inetructioiiB  receivtillioa 
you,  I  bove  completed  a  mirvRy  of  Ilie  tClizabetb  River,  Virstuin,  and  I  BUboiit  btrt- 
witb  my  report,  uccompanicd  by  n  tracing  froui  the  origiaal  cbnrt  of  tbe  Barvey. 

I  WUB  Bssistf  (1  iu  tbe  survey  by  MeasCH.  J.  K.  Weyas  nud  G.  Tbompaun,  tbe  partycon- 
sistiDg  otbern'iHe  cif  Mveu  laborers  and  boatnieli. 

Tbe  Elizabeth  River  unites  iritb  tbe  James  aud  Nnnselnoud  Rivers  iu  forming  llu: 
luainiiHccnt  eatnary  of  CbcBspeake  Bay  kuowu  as  "  Hamjitou  Roads." 

Tbe  tbree  branches  of  tbe  Elizabeth  River  are  kooivD  respectively  as  tbe  SoDtbrrtL 
Eaatern,  and  Western  Brancbes,  of  nbictPtlie  first  is  tbe  most  important. 

At  tbe  coDfluoDce  of  tbe  Sontbern  aud  Eastern  Braucbes  (about  seven  miles  from  Itr 
mouth  of  the  river)  are  located  the  iuiportaut  cities  of  Norfolk  and  Portsinoutli,  ib> 
former  od  tbe  right,  and  tbe  latter  on  tbe  left  bank. 

A  survey  of  Norfolk  Harbor  liaviDg  been  onlertil  and  completed,  and  a  mut  and  ir- 
port  npou  the  same  baviug  been  prepared,  I  shall  iu  this  report  coutine  myself  tv  iIk 
tSoQtbern  aud  most  ini{>or^nt  branch  of  tbe  Elizabeth  River  above  tbe  L'uited  Sttir' 
nSTy-yoid. 

'lue  sheet  accompany  iug  the  report  on  Norfolk  Harbor  shows  that  portiouof  tbe  rixr 
below  the  coiiHuence  of  the  three  branches,  the  Eastern  and  Western  themselves,  >ii^ 
also  the  position  of  the  United  States  navy-yard  referred  to  above.  The  vorions  iQlrr- 
estH  coimcctetl  viitii  these  localities  are  touched  on  in  tbe  report  upon  Korfolk  Ilsihni 
I  have  adopted  this  plnn  in  order  to  avoid  a  set  of  disjointed  sheets. 

Refening,  then,  tu  the  Sontheru  Branch  alone,  this  survey  was  nnd«rtakeD  in  I'nu- 
junction  with  the  Rni^ey  of  Norfolk  Harbor,  the  point  of  operations  for  eiicb  day  Ihid,: 
decidmi  by  tbo  state  of  the  weather. 

The  survey  was  ncpomplisbed  between  the  2Tth  of  September  and  thelllst  of  OctaWr 
lost,  oigbtoen  days  in  all  beiu^  occupied  on  the  snrvey. 

The  low  and  marshy  condition  of  the  shores  compelled  a  resort  to  triangnlatino  M 
varions  points,  the  chain  being  culled  into  requisition  whenever  its  nie  was  possiblr. 

Total  tougtb  of  ebore  absolutely  run  by  chain,  seven  and  a  quarter  mile* ;  numbrr  of 
occupied  stations,  166)  number  of  unoccupied  stations,  1S7;  nEunber  of  Angles  rr*) 
1,725;  nnmber  of  soundings,  S,70S. 

Tide-gaueea  were  kept  at  four  different  points  on  the  river,  aod  mean  )ow-«alr' 
mark  establiahed  as  accurately  as  possible. 

All  soundings  on  the  accompanyins  chhrt  are  rednced  to  this  ref«reiiee. 

It  may  be  properly  remarked  iu  this  connection  that  tbe  result  of  our  aUKrvsli>>i> 
for  mean  low  watar  varied  but  very  slightly  from  that  established  iiv  the  Coast-Sorvii 

in  leee. 

A  reiiiarkable  fact  connected  with  the  tide  in  the  Blizabelb  River  is,  that  th«  ordi- 
nary  rise  at  tbe  upper  portion  of  tbe  stream  (at  Albemarle  and  Cbeupeake  conal-lccl 
is  nearly  as  much  as  at  the  month,  being  about  three  feet  at  latter  and  S.T  feet  at  (Ir 
foriner  point.  The  rise  of  the  tide  at  the  upper  portion  of  the  stream  variee  considrn 
biy,  however,  with  the  prevailing  winds. 

"liie  Southern  Brauch  dorivea  its  chief  importance  from  the  (act  of  its  being  tbe  p"^'* 
cipal  outlet  for  the  commerce  of  Norlberu  and  East-cm  North  Carolina. 

Two  canals  connect  this  river  with  the  waters  of  Albemarle  Sound,  North  Catnliu 

The  Dismal  SwampCaual,  locking  into  thu  Elizabeth  at  a  point  aboot  six  miles  slw>< 
Norfolk,  connects  with  the  head-waters  of  Pnsc[nutank  River,  North  Carolina,  trbxl 
empties  into  Albemarle  Sound. 

The  Albcnmrle  and  Chesapeake  Caual  lockK  into  the  Elizabeth  at  a  pmnl  ■'■*■' 
eight  miles  tarthor  up  tbe  stream,  nnd  connects  with  North  Lauding  River,  an  a0v«> 
of  ('urritiicli  Sound.  North  Cnroliiin. 


.„,Googlc 
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These  canala  open  op  an  imraeDW  line  of  inland  navigation,  and  About  twantj 
counties  in  North  Carolina  find  tbii  ttieir  most  coavenient  outlet. 

Over  tht  line  of  the  Dismal  Swamp  Canal  there  were  uaseed,  during  the  year  ending 
September  30  laet,  aboat  8,000  tona  of  inwartl  or  northeni  Frei);bl,  and  about  10,000 
tons  of  outward  or  Bonthem  freight.  Total  receipts  of  the  canal  from  tolls  on  the 
above,  betn-een  $12,000  and  $13,000,  For  details  concerning  this  amount  of  freigbt  I 
refer  to  the  annual  report  of  the  |»«sideiit  and  directors  of  this  company  for  thi 
ending  September  :)0  last.    A  cop;  of  that  report  uocompanies  this.    I  also  app 


il  report  of  the  |»«sideiit  and  directors  of  this  company  for  the  year 
„      ,  r  :)0  last.    A  cop;  of  that  report  uocompanies  this.    I  also  append  a 

copy  of  a  memoriol  of  the  Dismal  Smauip  Cnual  Cnmpaii;  to  the  Seuate  and  House  of 
Representatives  of  the  Uoiteil  States,  dated  Deramber  SO,  1671. 

The  General  Govemmeut  is  largely  iuterested  in  the  stock  of  tbii  canal. 

A  still  larger  aiiionnt  of  trade  is  carried  oa  over  the  line  of  the  Albemarle  and 
Chesapeake  Canal.  Dnring  the  ynar  ending  September  30, 1S71,  4,900  trips  were  made 
through  this  caual  by  etenuiers,  sloops,  and  craft  of  all  kinds. 

The  total  amount  of  tolls  accruing  to  tbe  company  from  this  traffic  amounted  to 
abont  $56,000,  u  gain  of  over  $8,000  above  that  of  the  nrevious  year. 

For  the  details  of  this  trade  I  refer  to  the  reportn  of  the  president  and  direcfors  of 
the  eaual  company  for  the  years  ending  September  30,  1870  and  1B71,  respectively. 
These  printe<l  reports  are  herenrith  appouiled. 

Below  the  lock  of  the  Dismal  Swamp  Canal  no  difflculty  is  exporiencoil  in  the  navi- 
gatiou  of  the  ElizabBth  Hiver.  A  deep  and  nnohstructed  channel  exists  up  to  tbia 
imint,  and,  in  fact,  to  a  point  about  two  miles  further  up  the  rivor. 

Tbe  abuvo  remark  should  be  nualifled  by  stating  that  the  Norfolk  and  Fotershurali 
Bailroad  bridgu,  n1>icb  crosses  the  river  abont  three-fourths  of  A  mile  above  the  Dis- 
mal Swamp  lock,  causes  cousiderable  annoyauco  '       ■  ^     ■  '      '     

up  and  down  the  river  iu  loug  tows.     As  many  ai 
a  siDgle  tow. 

Tbe  draw  of  the  bridge  referrul  to  is  badly  locateil.  It  is  nearly  over  to  the  right 
bank  of  the  river,  away  from  the  deepest  \Tal«r,  and  out  of  the  course  which  shipping 
would  take  were  it  not  for  the  bridge. 

This  evil,  however,  it  appears,  must  continue  to  exist,  as  litigation  has,  T  uoderstiuid, 
failed  to  correct  the  matter. 

Nenr  l>eep  Creek,  about  dro  miles  below  the  lock  of  the  Albemarle  and  Chesapoake 
Canal,  we  first  encounter  water  sn  sbool  as  to  iucommode  the  class  of  shipping  which 
cotnrs  through  the  canal.  From  this  puint  up,  SHveral  shoals  are  encountered,  and 
also  a  few  turns  in  tlic  course  of  tbe  chanuel,  so  abrupt  us  ti>  seriously  interfere  with 
tbe  tows. 

In  the  present  state  of  the  river,  but  5  feet  of  water  can  be  de|>euded  upon  at  all 
stoees  of  the  tide  up  to  tho  upper  lock. 

The  increasing  troile  would  seem  to  call  for  at  least  7  feet  at  mean  low  water. 

With  this  depth  of  water  the  capacity  of  the  shipping  might  be  increased,  and  tbe 
delay  which  is  non-  experienced  in  waiting  for  high  water  bo  avoided. 

A  considerable  amount  has  been  expended  from  time  to  time  by  this  company  in 
ileepeniDg  tbe  channel  at  particularly  bad  points;  and  one  point  bos  been  enC  olf, 
where  tbe  turn  in  the  chanuel  was  particularly  abrupt.  This  latter  point  will  be  per- 
ceived by  n  glance  at  the  map.  This  cut  has  worked  well ;  the  water  in  it  has  main- 
tained its  original  de|)th,  and  tbe  old  channel  is  filling  up. 

In  case  of  any  contemplalad  improvement  of  this  river.  1  would  tecommeud  two 
additional  cnt-oQs. 

ThvH)  proposed  cut-offs  are  marked  "A"  and  "B"  on  the  chart  aocompanyiog. 

In  my  estimates  I  have  calculated  fur  a  channel  sixty  feet  in  width  at  bottom,  and 
seven  feet  in  depth  at  mean  low  water. 

On  tbe  chart  I  have  indicated  in  blue  lines  the  course  which  I  would  recommend  for 
such  a  channel  over  the  shoals  and  also  acroaH  tho  two  points. 

Tho  inatorial  to  he  dredged  consists  almost  solely  of  sand,  especially  at  the  cilt-offn. 
In  tbe  bed  of  tho  river  a  small  proportion  of  mud  is  found. 

A  plenty  of  room  for  de]>Daiting  the  material  can  be  found  at  the  old  bends  of  the 
river,  which  would  became  neglected.  Probably  half  of  the  removed  material  at  the 
cnt-ofij*  could  be  deposited  directly  ,u]i on  the  banks. 

The  following  estimates  are  herewith  submitted  as  the  probable  coat  of  carrying  out 
thp  improvements  suggested  above : 

Excavating  and  removing  amonut  of  material  as  follows : 

AtpropoHetlcu^olf'A" 10,704 

At  pro)iosu<l  cut-off  "B" 16,760 

Aggregate  amount  at  shoals 13,3ri6 

Total 40,820 

u,j, zed  by  Google 


720  KEPORT    OF   THE    CHIEF    OF   ENGINEERS. 

40,830  cubic  yards  of  material,  at  40  cents |16,3St)  00 

Add  for  coutingcncies,  supHriDteodeDce,  Ac,  10  percent 1,638  80 

Total .' 17.96080 

III  conclusion,  I  beg  to  express  ray  thanks  to  Messrs.  W*jbb  and  Tbompsou  Tor  tlie 
eneq{y  and  abililj:  which  they  displayed  while  engaged  in  the  pToseciitiou  of  this 
Bnrvey. 

I  nni.  nialnr.  very  respectfnllv,  voiir  obedient  servant, 

■  ■    ■  CHA8.  B.  I'RILLIPS, 

Captain  of  Enginetrt,  Vnitrd  Slain  Armg. 
Major  \V.  F,  Crahihii.i- 

Corpi  of  linginterii,  ('iiUed  Slalen  Jnitp.  Raltimorr.  IfarffiauH. 


l'MTK»  Status  ENiiiNKKK  OTVKF.,'ifi5  K  S , 

Wathington,  D.  C,  Janitarg  :UI,  lifji. 

!t1.u(ii) :  1  hnve  thii  honor  to  state  that,  in  tvcrordnnce  with  inHtmctions  received  from 
you,  I  have  couipletcil  a  sim'oy  of  Nurfcilk  Harbor,  Viripnia,  and  I  submit  herewith  my 
report,  accompanied  by  a  tracing  tnm  the  original  chart  of  the  anrvoy. 

As  stated  in  my  rctmrt  upon  the  survey  of  tlio  Southern  Branch  of  the  Eliuheth 
River,  the  chnrt  accompanying  this  report  cichibitH  the  lower  portion  of  liie  river. 
(below  Norfolk  Harbor  proiirr,)  and  «o  much  of  the  Southern  Itmiich  as  to  include  the 
I'nited  States  uavj-jnril  above  Portsmouth. 

For  puqioscs  of  comparisoD,  I  have  put  upon  thin  nheet  (in  a  ilKTcrrnt  color)  (he 
soundings UB  given  by  the  moat  n-eent  const-surveys.  Onr  own  Honiidiogs  are  in  bine: 
those  of  the  Coast-Siirvey  in  black. 

All  these  Coast-Survey  sonndingn  were  taken  as  fur  back  as  IHol,  excepting  opposite 
the  uavy-yard.  The  latter  were  taken  in  VMiH.  Only  the  moist  cliaraet eristic  souudings 
have  been  put  on  this  sheet,  in  order  to  avoid  confnsion ;  and  it  is  trnstcti  that  the 
plnn  adopted  will  prove  of  service  in  studying  the  chnngcs  which  have  takes  place  in 
Norfolk  Harbor  during  the  last  seventeen  years. 

I  was  assisted  ou  the  survey  by  Messrs.  J.  E.  Wc.vhs  and  <!.  Thom)>son,  the  parly 
consisting  otherwise  of  seven  laborers  and  boatmen. 

Tho  survey  was  uinlerlaken  in  coi(iunct<on  with  that  of  the  flonthem  Krauch,  the 

SioinI  of  oiierations  fur  tho  day  being  decided  iiy  the  weatlier,  the  calmer  and  morr 
avornble  days  iK'lng  taken  for  Honudiugs  in  the  hiirltor  uinl  at  the  lower  part  of  the 

Tlie  survey  wan  acciimpllHhed  between  the  STIIi  of  Scptembei-  and  the  :Elst  of  October 
losti  twelve  daj's  iu  all  being  occupied  on  the  survey. 

From  Ihe  nuvy-yanl  to  the  lower  part  of  the  city,  the  shores  and  n-hnrveo  were  put 
iu  by  careful  tri angulation,  ih^low  tho  city  ii  considerable  porlioii  of  the  Mh<jre-linf 
was  'run  in  by  the  cliaiu.  A  tidc-gnngc  was  established  at  tho  light-house  opposite 
Norfolk,  and  i":irefully  obierveil,  A  few  ohservuticins  for  tide  were  also  made  nt  Craiiey 
Island.  Nearly  at  tho  close  of  our  observation.*  we  learned  from  tlie  Coast-Purvey 
their  hcnch-miirk  for  mean  low  water  at  Norfolk  Harbor.  On  referring  to  it  ne  funnd 
that  the  low  water  estahlisheil  fmiii  onr  observations  was  almost  ideutical  with  that 
of  the  Coost-Survoy. 

Totallengthofsiiure-linei'iin,  live  nod  one-eighth  miles;  unmber  of  oeeupied  stations. 
US;  numl>er  of  nuocenplcd  stations,  .'■0:  mimlier  of  angles  read.  SOtI;  number  of  soand- 
inra,  5,577. 

The  city  of  Norfolk,  Virginia,  irt  located  on  the  right  bank  of  the  Elizabeth  River,  at 
the  conflueuceof  the  two  Branches  known  as, the  .Southoru  and  Eastern.  The  advao- 
tnges  which  the  city  enjoys  as  a  sea-port  are  too  well  known  to  need  more  thi^n  a  pass- 
ing notice  here.  Her  central  position  on  the  Atlantic  sea-board;  herniildclimate,aaid 
conseituent  freedom  from  obstructions  to  navigation  from  Ice,  and  her  facilities  for 
communication  with  a  fertile  aod  prodoctive  interior,  give  her  natural  advantages 
almost  unsurpassed. 

The  harbor  proper,  (or  that  portion  of  the  riier  opposite  the  rity,)  although  some- 
what contracted,  has,  nevertheless,  u  good  depth  of  water;  while  below,  the  city  ha« 
opportunities  for  nu  almost  indetinite  expansion  of  her  water-front. 

The  city  of  I'onsinoiith,  Virginia,  is  located  opposite  to,  and  a  little  above  Norfolk. 
More  properly  speakiug,  it  is  situated  on  the  left  bank  of  the  Bontlieru  Itrnnch  of  the 
Elizabeth.  Her  iuttirests  are.  to  a  great  extent,  identical  with  those  of  Norfolk,  and 
she  possesses,  in  a  leas  degree,  the  same  natural  advantages. 

Iiumeiliateiy  above  tho  city  of  Portsmouth,  and  on  the  same  aide  of  the  Southern 
Branch,  is  the  I'nitcd  States  navy.yanl,  known  as  the  Gosport  yard.    This  navy-yard 
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v;  but  itsfiue 
„  .  ,  >,  m»ke  i(  uf^aiu  an  iniportant  twvul 

,  lud  thB  Genaral  Qoveriiiuent  must  iiecesaarily  always  be  particularly  iater- 
wted  ia  the  preservntion  of  the  chanael  below. 

The  popalalion  of  Norfolk,  according  to  the  censUB  of  18T0,  waa  19,S29,  aii  increase 
of  4,609  dnriuK  the  previoaa  ten  years. 

The  popnlatioa  of  Portsmoath  in  1870  nos  10,492,  aa  incroage  of  1,004  duriug  the 
licevioua  ten  years. 

The  main  lines  of  commnnication  between  Norfolk  and  the  back  conotry  are  the 
Southern  Branch  of  the  Elizabeth  River,  the  Norfolk  and  Peterabnrgh,  aod  the  Sea- 
board and  Roanoake  Railroade. 

The  Southern  Branch  ia  connected  with  the  waters  of  Albemarle  Sound,  North 
Carolina,  by  nisans  of  two  canals — tbe  Dismal  Swamp  and  the  Albemarle  and  Chesa- 
peake. Tliese  two  canois  make  tribntary  to  Norfolk  the  prodnce  and  trade  of  some 
twenty  conntiea  in  Northern  and  Eastern  North  Carolina;  and  have  been  referred  to 
more  particularly  in  my  report  to  yon  of  thie  date,  concerning  the  Borvoy  of  the 
Son  them  Branch. 

The  Norfolk  and  Petersbnrgh  Kailroad  waa  completed  in  1858.  It  suffered  aevcrely 
during  the  late  war,  but  has  since  recuperated  to  a  );reat  oxtent,  and  is  now,  bj-  means 
of  its  connections,  an  importaut  ontleu  for  tbo  prodnce  of  a  great  tract  of  country, 
particularly  of  the  tobacco  riigiou  in  the  vicinity  of  Lynchburgh. 

The  Seaboard  and  Koanoatcu  Railroad  haa  its  tide-water  terminus  at  Portsmouth. 
This  road  is  a  liuk  in  the  chain  of  passenger  commnnication  from  Baltimore  to  iho 
South,  and  also  opens  up  a  considerable  trade  between  Norfork  and  the  interior  of 
North  Carolina. 

Norfolk  is  the  terminus  of  a  lino  of  ocean -steamers  to  each  of  the  following  porta, 
viz :  New  York,  Boston,  and  Fhiladolphia.  The  bay  steamers  connect  by  a  daily  line 
with  Baltimore,  Maryland,  and  there  is  also  a  tri-weekly  communication  by  st«amer 
with  Waahinglon,  D.  C.  Various  linos  of  river-steamers  also  connect  Norfolk  with 
Richmond,  Yorktown,Cherrys[OQe,  and  Hampton,  Virginia,  and  various  points  in  North 
Carolina. 

An  idea  of  the  amount  of  the  forei^  trade  of  Norfolk  will  be  gained  by  a  glance 
at  the  statistics  given  below.  I  am  indebte<l  to  Lntber  Lee,  jr.,  esq.,  tbe  courteous 
collector  of  customs  at  the  port  of  Norfolk,  for  this  information. 

I.ul  of  ioKnage,  crew,  and  nuuiAer  of  veisels  tillered  and  cleared  (eoattwiie)  at  the  porl  of 
Norfolk  from  January  1,  1871,  (o  Decejnber  31,  1871. 

ENTERED. 

Tonnage 1,555,215 

Nuniberof  crew 33,539 

Nnmber  of  vessels .,,..  1,455 

CLBABED. 

Tonnage 887,685 

Number  of  crew .    26,035 

Number  of  vessels 1,003 


Tonnage 

Number  of  crew 

Number  of  vessels ■, 

CLEARED. 

Tonnage 

Number  of  crew 

Nomber  of  veaselfl.  --.. 


Tonnage 

Number  of  crew  ... 

Number  of  veasele. . 

16s 


byGoo^lc 
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TonnsKO 7.5*5 

Hiiinlwrof  veBsels '-tt 

Number  of  ctew 341) 

Aiaoutit  of  dutiet  collenled  at  the  port  of  Xorfolk,  Vlrgliiia,  from  January  1  fo  Deniiiba- 'i\, 
IcJTl. 

Duties «H3,971  « 

HoBpital-Us 3,2-14  i^K 

Tonnage-tax 4,572  (iO 

On  coDsillting  tbc  acconipanjing  chart,  for  the  purpose  of  comparing  our  souudings 
irith  those  of  tho  Const-Survuy,  it  will  lie  perceived  that  a  number  of  changes  have 
tskeu  place  in  the  harlmr  during!  the  past  seventeen  yuara. 

I  will  briefly  consider  the  most  importaut  cues.    One  of  the  most  striking  cbaiigcn  is 


at  the  entrance  of  the  harbor  proi)er,  opposite  the  light-houso.  Tbe  water  ut  tUis  [Hiiut 
bos,  it  will  bo  seen,  gra<inally  deepened  toward  the  left  bank  of  the  river,  wbile  tbe 
water  iu  the  vicinity  of  the  naval  anchorage  (opposite  tile  ligbt-hguee)  has  become 
correspondingly  aboaled. 

TbcBc  clittiijjeH  are  undoubtedly  due  wholly  or  in  part  to  three  distinct  causes,  viz: 
Int.  The  Hiukiug  of  hulks  on  tile  Norfolk  side  of  the  cbiinDel  during  tbe  enrly  part  of 
tlio  war;  2d.  The  prolongiMl  stoy  of  dcep-dniUKht  naval  vesnels  at  the  anchoiaRe- 
ground  referred  to;  and,  3d.  The  runniug  out  of  wharves  from  the  opiKMitc  or  iinht 
shore.  The  hulks  which  were  aimk  hero  have  heeu  removed  since  the  war.  The  an- 
choragcfis  etill  usetl  by  naval  vessels  while  diBcborging  their  powder,  before  proeeediu); 
to  the  navy-jard  above. 

Couceruiui  the  running  out  of  wharves  opposite  this  point,  a  preceilcnt  jiiatifyiiis 
the  continued  encroachment  of  the  wharves  upon  the  channel  froni  the  Norfolk  side 
seems  to  have  been  established  iu  tbe  result  of  the  recent  case  of  litigation  cuiiiiectr4l 
with  I'feifer's  wharf.  The  initinctiou  which  was  asked  for,  to  prevent  tbe  building  uf 
this  wharf,  was  not  granted  by  the  courts.  A  causeway  175  yards  iu  leuRth  now  ex- 
tends out  A'om  the  shore  to  nine  f>>ct  of  water.  It  is  unqnestiouable  that  this  wliaif 
and  cauneway  detract  much  from  the  boiient  formerly  derived  from  the  scouring  ell'.tt 
of  Paradise  Creek  and  the  bay  included  between  the  wharf  iu  question  aud  Town 
Point. 

If  a  "  port- warden's  line"  fans  ever  been  established  at  this  port  of  the  harbor,  it  ii 
poKSibly  not  known,  but  it  is  certainly  not  resi>ectcd. 

We  find  slight  and  ralhef  peculiar  cliuuges  in  the  bed  of  the  harbor  between  the 
county  bridge  acrasHthe  Eastern  Itrauch  and  the  continences  of  the  two  branches.  We 
fiud  n  slight  tendency  of  tbeEhaiiuel  to  deepen  immediately  and  for  some  little  distance 
below  the  bridge. 

Farther  down  (some  800  yards  below  the  bridge)  shoaler  water,  which,  as  far  as  is 
known,  has  always  existed,  is  encountered,  and  continues  until  the  iutlueuce  of  the 
Southern  Branch  is  felt.  The  depth  of  the  shoaler  water  referred  tu  has  changed  but 
little  since  the  soundiugs  were  taken  by  tbe  Coast-Survey.  It  appcan  to  have  Riled 
in  very  slightly.  Its  worst  feature  seems  to  be  that  the  shoal  is  slowly  extending  along 
to  the  wharves  immediately  below  the  ferry.  1  attribute  these  changes  to  the  exist- 
ence of  the  county  bridge  across  the  Eastern  Branch.  Tbe  stream  is  considerably  mn- 
tracted  at  this  point  by  a  long  causeway,  which  constitutes  the  sonthem  extremity  iif 
the  bridge. 

This  accoitnta,  in  my  opinion,  for  the  alight  deepening  inimediately  below  the  bridge, 
and  also  for  the  slight  additional  shoaling  below,  tbe  removed  material  being  deposited 
08  soon  as  tbe  wider  portion  of  the  stream  is  reached. 

It  will  be  perceived  that  a  considerable  deepening  ha«  taken  place  immediately  at 
the  confluence  of  the  two  branches.  This  would  seem  to  be  but  the  mere  result  of  the 
changes  just  referred  to,  the  gradual  extension  of  the  shoaler  water  near  the  ferry 
seeming  to  contract  the  width  of  the  Sonthem^ranch  channel,  and  cansing  it  tomskt 
deeper  wat«r. 

From  this  point  on  toward  the  entrance  of  the  harbor,  and  also  in  following  up  tbe 
course  of  the  Southern  Branch,  the  water  in  the  channel  seems  to  have  pretty  generallj 
maintained  its  originul  depth. 

The  flats  on  the  Portsmouth  side  have  filled  in  to  a  considerable  extout. 

As  staled  above,  the  soundiugs  opposite  tbe  navy-vard  were  taken  by  the  Coast-SD^ 
vey  in  \*'f6.  A  considerable  amount  of  dredging  has  since  been  done  there  by  tlie 
Govern  men  t. 

ole,  the  condition  of 

1  it  app. 
[erated. 


On  the  whole,  the  condition  of  the  harbor  nf  Norfolk  does  not  appear  to  have  mate- 
-""  '  'terioraled  since  \&ti,  and  it  appears  to  me  that  the  apprehensions  of  tbe  pw- 

eruinc  it  are  rather  exM^erated. 

rea  orcross-section  at  the  entrance  to  the  harbor  may  have  ditninishrd ;  if  w. 


pie  ciiiictTiiing  it  are  rather  e; 
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but  very  slightly,  and  the  capacity  HDd  oveinge  depth  of  tbe  harbor  appear  to  be  fiilly 
as  frnat  aa  suveiitccn  jeara  ajto. 

It  would  be  well  for  the  city  to  make  every  effort  to  prevent  the  contioiied  encroach- 
ment of  the  wharves,  nnlcsa  duly  authorized  aud  iKinstrnctod  ia  accordance  with  Bome 
JDtelligent  syRtem.  Aud,  while  pravidinc  for  the  futiiio,  it  would  bIew  be  woll,  if  pos- 
aible,  to  get  rid  of  those  atructurea  already  iu  extstence  which  tend  to  iiyure  the  coudi- 
tioD  of  the  bsrbor. 

Id  my  opinion,  it  would  bo  injudicious  on  the  part  of  the  Geueral  Govemment  to 
attempt  any  improvement  of  Norfolk  Harlmr  at  present. 

Id  concluaiou,  I  bee  to  express  toy  tbaoke  to  Messrs.  Weyss  and  TbompaoD  for  the 
energy  and  skill  displayed  l>y  tbeu  during  the  piosecutioD  of  this  survey. 

I  am,  mtOor,  very  respectfully,  yoar  obediuDt  servant, 

CHAS.  B.  PHILLIPS, 
Captain  of  Engineeri,  United  Stale*  Aratg. 

H%jor  W.  P.  Cbaiohill, 

Corp*  of  Engiaeert,  Unittd  Stales  Armg,  Baltimore,  Maryland. 


hansemond  riveh,  vibginia. 

United  States  Engineer  Office, 

Baltimore,  Maryland,  January  6,  1872, 
General:  A  survey  or  examination  of  the  TfaDsemoiid  River,  below 
Suffolk,  was  oi'dered  in  the  appropriation  bill  for  the  improvement  of ' 
rivers  and  harbors,  approved  March  3,  1871. 

The  field-work  was  executed  by  Mr.  William  Popp,  assistant  engineer. 
I  transmit  herewith  his  report,  accompanied  by  a  map  in  two  sheets. 
His  estimates  contemplate  making,  by  dredging,  a  channel  over  Snffolk 
Bar  and  Western  Branch  Bar  of  100  feet  in  width  and  8  feet  in  depth' 
at  low  water ;  the  constniction  of  dikes  at  entrance  of  Western  Branch 
Bar,  and  the  removal  of  obstnictions  to  navigation,  such  as  wrecks, 
piles,  fallen  trecM,  snags,  &c.,  at  a  total  cost  of  about  $30,000.  This  sum 
coald  be  jodiciously  expended  in  a  single  year,  should  Congress  decide 
to  make  an  appropriation  for  the  improvement  of  the  ^Nansemond  River. 
It  might  be  expedient,  if  the  increase  of  trade  justified,  to  increase 
the  width  of  the  <lredged  channel  from  100  feet  to  200  feet.  This  would 
add  about  $20,000  to  the  cost  of  dredging. 

In  connection  with  the  maps  of  Mr.  Popp's  survey,  reference  is  re- 
quested to  the  latest  Coast-Survey  maps  and  to  a  general  map  of  that 
portion  of  the  State  of  Virginia  through  which  the  Nansemond  Biver' 
flows. 

Very  respectfully,  your  obedient  servant, 

WM.  P.  CRAIGHILL, 

Major  of  Ungineerg. 
Brigadier-General  A.  A.  Huuphbbys, 

Chief  of  Engineers,  U.  S.  A.,  Washington,  B.  C. 


Baltimoks,  Maryland,  January  6, 1873. 

Major:  I  have  the  honor  to  submit  the  following  report  on  tbe  survey  of  the  Nan*- 
semood  River,  from  Suffolk  to  its  mouth,  made  by  me  under  your  direotion,  from' 
NoTeuber  1  to  23,  1871. 

Tb«  manner  in  which  the  survey  was  coodncted  for  the  first  seven  miles  of  the  river 
below  Suffolk  resembled  tbat  adopted  on  the  Neuse  River  and  detailed  iu  my  report  on 
the  anrrey  of  that  river.  Seven  miles  below  Suffolk  the  river  expands  anddenly,  and 
it  became  necessary  to  make  a  triaugolation  with  the  transit.  All  the  prominent 
pointa  on  tbe  river  banks  wore  thus  located.    The  sonndtngs  were  located  by  deteimin- 
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ing  both  ends  of  each  line  nin  by  the  trillnear  metboil,  using  thu  triangulution  points 
for  the  purpose,  and  placing  the  intermediate  soandingB  at  eqnal  intervoll.  This 
metboil  of  locating  BoundingB  was  adopted  because  the  email  amount  of  funds  available 
for  the  sun'e.v,  and  the  extremely  unfavorable  condition  of  the  treather  during  th« 
piogress  nf  the  survey  made  all  possible  baste  desirable. 

Itefore  leaving  Suffolk  I  had  ascertained  from  good  authority  that  the  lower  portioD 
of  the  river  wns  in  a  condition  that  did  not  make  any  inipiovement  necessary  or  erea 
desirable ;  that  very  sl[ght  changes  were  taking  place  in  the  iocatiou  and  depth  of  the 
channels.  For  this  reason  I  did  not  deem  it  necessary  to  reaurrej  the  i>ortiou  of  Ihe 
river  surveyed  in  the  years  1854  and  1B&6  by  the  Coast-Sun'ey.  A  Bti|;gestiou  made  to 
that  effect  itaa  approved  by  yon  in  your  letter  dated  November  17,  IBTl,  and  I  therefore 
concluded  the  survey  at  Thorn n?  Point,  after  making  a  good  couneetion  nitU  the  Coast- 
Survey  work. 

Tidal  records  were  kept  during  the  progress  of  the  work  at  Suffolk  for  siicecn  days- 
Mean  low  water  was  determined  for  this  place  from  tlioso  observations,  and  mean  ricv 
and  fall  found  to  be  3.9  feet.  Two  sinuittaneous  observations,  at  Suffolk  and  Sleepy 
Hole,  pave  a  difference  in  time  of  low  water  of  oue  honr;  the  distance  from  the  foraier 
to  the  latter  place  on  the  river  is  twelve  luiSee,  and  the  velocity  of  the  tidal  wave  for 
the  portiou  of  the  river  is  therefore  twelve  miles  jier  hour.  The  Honudings  were  reduced 
to  mean  low  water  by  assuDiing  that  the  rise  and  fall  of  tide  and  the  velocity  of  tidul 
wave  were  the  same  for  every  point  of  the  river.  Thie  supposilioD  is,  of  eonrse,  not 
strictly  correct,  but  it  was  impoosible  to  obtain  a  series  of  observutiuos  at  short  inter- 
vals along  the  river,  from  which  the  values  could  be  determined  moiv  aeriiratcly. 

The  sides  nf  all  triangles  were  ca1culate<1  and  platted  by  distances.  About  one-half 
of  all  the  eouudings  taken  are  platted  on  the  charis;  the  topography  repreKviitMl  was 
merely  sketched  by  eye,  but  it  is  believed  to  be  sufficiently  correct. 

The  reHiilt  nf  tbe  survey  may  be  summed  up  thus :  From  Suffolk  to  a  point  seven 
miles  below  it  the  river  flows  in  a  bed  from  300  to  400  feet  in  width.  Its  course  is 
tortuous ;  e^itensive  marshes  occupy  the  convex  side  of  the  river,  while  the  concave 
side'ue  tie  rally  consists  of  sleep  bluffs  of  from  30  to  50  feet  in  height.  Tlie  arerage 
depth  of  water  in  the  channel  ranges  from  8  to  13  feet.  The  marshes  arc  at  the  refer- 
em-onf  high  water,  or  a  few  Inchesabove  it.  The  river-bed  conaisla  almost  exclmiivriy 
of  soft  mud.  On  souie  of  the  sharper  bends  erosion  of  tJie  steep  banks  is  going  od. 
and  wbnt  are  by  the  uatives  called  "  bank-slides"  have  taken  piace^  aud  carried  TarKc 
'trees  into  tlie  river,  tliereby  partly  obstructing  tbe  channel. 

The  snatjs  and  fallen  trees  at  the  bank-slides  just  mentioned  ;  two  small  wrecks  :  a 
<bar  at  and  just  below  Suffolk;  the  bar  at  the  month  of 'Western  Branch,  seven  miles 
'below  Suffolk  ;  aud  the  blockade  at  the  same  place,  constitute  the  obeCrnctioua  which 
re<iii ire  removal  orimpitivument. 

The  ruling  depth  of  water  in  the  channel,  with  the  exception  of  the  two  liars  above 
menlionetl,  is  tl  feet.  Nothing  seems  to  be  required  at  Snffolk  Bar  except  dredging  a 
-clmnnel  of  sufficient  width  and  depth.  At  tbe  Western  Branch  Bar,  however,  the  ease 
la  diflcrent  From  the  insiicction  of  tbe  accompanying  maps,  it  will  be  Hcen  that 
•two  circumstances  combine  here  to  form  the  bar,  viz,  the  sudden  increase  of  the  width 
of  the  bed  of  (lie  Naoseniond  Biver,  and  the  unfavorable  augle  of  confluence.  Tlie 
*  latter  creates  souietfaing  like  a  whirl ;  the  former  diminishes  the  velocity  of  the  ebb 
tidal  current  very  considerably.  Tbe  velocity  of  the  ehb-ourrent  I  esliutute  to  be 
.  about  I.T&  feet  per  second  in  the  u^per  portion  of  the  river ;  at  any  rate,  it  is  great 
enough  to  curry  along  in  suspension  great  quantities  of  mud,  which  are  chiefly  de- 
posited At  this  bar.  Persons  familiar  with  the  river  said  that  the  depth  of  water  on 
tbe  bar  had  not  decreased  far  tbe  last  twenty  years.  This  fact  they  mentioned  in  sup- 
port of  their  opinion  that,  if  dredged  to  a  sufficient  depth,  the  channel  woold  remain 
'  open.  I  have  no  reason  to  doubt  the  truth  of  this  statement ;  but  it  provee  nothing  ui 
refereuce  toa  prciposcd  improvement.  The  bar  has  arrived  at  that  stage  where,  ip 
conserjuence  of  tlie  reduction  of  depth  of  water,  the  velocity  lios  been  increase)! 
sufficiently  to  carry  the  enspended  matter  beyond  the  lower  crest  of  tbe  bar.  The 
quesIJou,  whether  or  not  the  bar  was  increasing  in  length,  could  not  bo  answered  bj 
my  informants.  T  was  very  aniiuus  to  obtain  a  series  of  curreot'Observationa  at  aod 
iu  tbe  A'ieiuity  of  the  bar,  but  rains  and  high  winds,  prevailing  fur  several  daji^ 
prevented  me  flvo)  determining  anything  except  the  direction  of  the  ebb  tidal  carrcDt 
on  the  bar  in  the  Western  Branch. 

In  CM^er  to  make  a  pecniaueot  improvement  of  the  river  at  this  place,  it  seenu 
necessary  to  remedy  lioui  defects  mentioned  above,  and  for  this  reasnn  I  would  propone 
to  run  dikes,  as  indicated  on  the  acrumpunying  map  by  red  lines.  Dike  A  is  intendi'd 
to  correct  the  unfavorable  direction  of  the  current  in  Western  Branch ;  B  is  to  nAorr 
the  width  of  the  bed  within  a  proper  limit.  The  channel  to  be  dredged  is  kept  at  a 
sufficient  diatanoe  from  this  dike  not  to  injure  its  stability,  although  It  is  proposed  Ui 
place  the  dike  on  the  nataral  beil  without  dredging. 

The  portion  of  the  Naneemoud  River  from  tbe  Western  Branch  Bar  to  it«  raouth  bts 
the  character  of  a  mther  wide  estuary.    The  channel  itself,  however,  is  narrow,  tbi- 
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neater  portion  of  the  bed  belnn  occnpietl  by  Oyster  Pass.  The  depth  of  water  in 
the  chanael  rnnces  from  H  to  18  feet,  and  the  only  obstruction  to  navigation  consiBta 
of  about  fifty  piles,  three  miles  from  the  month. 

Tlie  NaDseniood  is,  on  the  whole,  a  fine  river.  Its  Iisoks  are  high,  the  adjacent  land 
is  well  caltirated,  and  a  considerable  trade  is  carried  on  by  small  sailiiig-vesaola. 

The  principal  trade  is  tlie  oyster  trade,  in  which  hundreds  of  small  vui.4als  are  en- 
ftaged;  the  lumber  trade  ia  also  very  considtrable,  and  the  tmckin^c  buBiiiesB,  which  Is 
now  chiefly  confined  to  the  Seaboard  and  Roanohu  road,  wonid  evuutiially  assume  very 
larice  proportions,  if  the  river  were  navigiible  for  steamers  and  large  sail iiiR- vessels. 

The  principnl  obstacle  to  the  development  of  the  trade  on  the  river  is  the  Western 
Branch  Bar  and  blockade.  The  ruling  depth  of  water  over  this  bar  m  at  present  only 
4  fe«t.  The  opening  made  since  the  war  througli  the  blockadu  is  narrcin-  and  not 
buoyed  out,  and  strangers  are,  for  this  reasou,  exposed  to  great  ritik.  During  my  pres- 
ence at  the  bar.  I  saw  a  large  schooner  fast  on  top  of  tlic  pilcR  of  the  blorkadc.  and  the 
little  tng  ill  which  my  party  went  np  to  Suffolk  nearly  got  wrecked  herself  in  the 

The  tributaries  of  the  Kansemond  Biver  are : 

Shingle  Creek,  connecting  Dismal  Swamp  with  the  river.  Lorge  cinantities  of 
shingles  are  shipgied  on  this  creek. 

Bnniett'a  Milt  Creek,  with  an  extensive  wood  and  lumber  trade. 

Western  Uraneh.  from  which  considerable  quantities  of  lumber  and  wood  are  shipped. 

The  principal  town  on  tbo  Nauaemoud  River  is  Suffolk,  which  seems  to  be  a  very 
thriving  and  enterprising  place. 

Captain  Oeorge  w.  Singleton,  postmaster  of  Suffolk,  had  the  kindness  to  compile  a 
statement  of  statistical  data,  with  reference  to  trade  on  the  river,  &e.,  which  was 
Hi^ed  by  the  most  intelligent  and  influential  hnsinees  men  of  Suflblk.  His  statement 
is  inclosed  as  Appendix  A. 

Probable  cost  of  removing  obstmctioas  from  Nansemond  Biver: 

Wrecks  of  two  small  schooners Jl-W  00 

DredginK  of  channel  on  Suffolk  Bar,  S,400  feet  lone,  100  feot  wide  at  hol- 

tnni,  stoiirs  1  to  S,  mean  depth  of  dredging  1.5  ^t=13,TO0  cubic  yards, 

BtSOcentH 4,110  00 

Removal  of  12  fallen  trees,  at  (6 78  OO 

Removal  of  leaning  trees 60  00 

Dredgingofchaiinel  on  Western  Branch  Bar,  2,000  feet  long,  100  feet  wide, 

slopes  1  to  :j,  nienn  depth  of  dredging  3  feet^^,66o  cable  yards,  at 

30  cents 7,060  00 

Dikes,  400  linear  feet,  at  t3.!>0 1,400  00 

Removalof  wreck  of  schooner,  120  feet  by  18  feet,  and  41  piles 600  00 

Removal  of  &0  piles  at  lower  blockade 7f>  00 

2f),137  00 
Contingencies,  &c,,  10  per  cent 2,613  70 

Total 28.750  70 

The  work  is  located  near  Norfolk  and  Fortress  Monroe. 

Amount  of  commerce  and  oavigation  benefited  by  the  proposed  improvement  is 
Ciitimated  at  ei,()'lO,000. 

All  of  which  is  respectfully  gubmitted. 

1  am,  major,  very  respectfully,  your  most  obedient  servant, 

WILLUM  POPP, 
A»ii*lant  Engineer. 
Major  W.  P.  C'liAlfltllLl., 

Corp$  of  Enginten,  U.  S.  A.,  Baltimore,  Maryland. 


Appendix  A. 

Suffolk,  December  1,  1871. 
To  Major  W.  P.  Craigliill,  Corpt  of  Engineerr,  U.  S.  A. : 

The  inbahit.nnts  of  the  toirn  of  Suffolk  number  2,000.    It  hoti  a  large  bock  eonntry, 
with  ajloual  trade  of  f;)lHI,OOD  per  annnin. 

Actual  trade  benelit«d  by  improvement  of  river,  in  lumber,  true  King,  and  oysters, 
$1,000,000  per  Hnnniu. 


„08lc 
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re  adHTit«d  to  trucking  ulmoat  esclnaivdj  ou  tUe  river,  and  for  tweotj 
BJile,  beilig  very  productive  and  thickly  Mttled. 

Nmuflkut  Bdotiiers,  Meidtanlt.      Es\u  B.  Bniu^  Aterekant, 

Wiij-is  S.  RiDuicK,  Thos.  W.  Smith,  Utreluinl. 

Bknj.  Riduick,  iterehant.  Wm.  I.  CoiioON,  ifercJuiHl. 

John  R.  Copland,  Caikier  Bank.      HR.  Jonf.S.  Jferekoiil. 

John  J.  Peiner.  Wallace  Killy,  Jfeiy-Amit. 

E.  F.  WiLLiAMSO.i.  Geo.  W.  SiNflLKTON,  PottmatttT. 


Q   23. 

ROANOKE  RIVER,  BELOW  WELDON,  NORTH  CAROLINA. 

Baltimore,  Maryland,  December  5, 1871. 

General:  I  have  the  honor  to  snbtiiit  herewith  a  report  by  Mr. 
George  H.  Elliott,  under  date  of  April  28,  1871,  of  his  cxnniination  of 
the  Itonuoke  River,  below  Weldon,  North  Carolina,  made  iu  November 
and  December  of  1870,  and  January  and  February  of  1871, 

Authority  for  the  flurvey  was  contained  iu  the  appropriation  bill 
approved  July  11.  1870.  Unavoidable  ditBculties  arose  to  delay  the 
conimencemeut,  the  continuance^  the  completion,  and  the  thoron^hoess 
of  the  examination.  These  are  detailed  in  Mr.  Elliott's  rei»ort,  now  sub- 
mitted, and  in  my  preliminary  report  of  January  17,  1871,  which  is 
printed  in  Executive  Document  No.  CO,  part  2,  House  of  Be]>resenta- 
tives.  Forty 'first  Oongress,  third  session. 

The  small  sum  which  could  be  allotted  for  the  purpose  and  other 
(sircnm stances  made  the  examination  rather  a  reconnaissance  than  a 
minute  survey,  but  much  valuable  information  has  been  obtained  through 
the  efforts  of  Mr.  Elliott,  enabling  the  preparation  of  estimates  of  the 
cost  of  improvement,  which  are  submitted  herewith. 

A  careful  study  of  the  map  of  the  river,  its  capacities  and  require- 
ments, indicated  that  from  its  moutb  to  Indian  Highland  Lauding  and 
Bav,  a  distance  of  about  sixty-five  miles,  there  existed  already  at 
all  seasons  a  sufficient  depth  for  vessels  of  a  draught  of  water  of 
about  10  feet,  which  is  even  more  than  is  required  for  the  trade  throngh 
Albemarle  Sound  and  the  canal.  A  few  tn>ublesome  wrecks  were 
fouud  in  this  portion  of  the  river,  which  are  now  iu  process  of  removal, 
under  a  contract  with  Mr.  Foote,  of  Plymouth ;  the  fbnds  therefor  being 
derived  from  the  appropriation  of  $20,000  for  the  improvement  of  this 
river,  made  by  the  act  approved  March  3, 1871.  Two  cut-o9^  have  been 
proposed  in  this  [wrtiou  of  the  river,  by  each  of  which  several  miles 
would  be  saved.  They  are  now  impassable,  even  for  a  canoe,  being  ob- 
structed by  rafts,  overhanging  trees,  and  large  accumulations  of  debris. 
We  have  not  sufficient  data  for  estimating  the  cost  of  opening  them. 
This  is  a  matter  the  less  to  be  regretted  at  present,  as  there  are  locali- 
ties whose  demands  for  attention  will  be  more  pressing,  if  a  methodical 
scheme  of  improvement  be  begun  for  the  river.  It  may  be  expedient  to 
take  out  some  snags  and  fallen  trees,  but  the  funds  already  available 
suffice  for  this  puqwse.  No  estimate  is,  therefore,  presented  at  thiu  time 
for  the  im|>rovement  of  the  portion  of  the  river  between  its  moath  and 
Indian  Highland  Bar. 

Above  Indian  Highland  Landing,  to  Weldon,  about  flfty-five  miles. 
the  river  is  so  variable  in  depth  as  not  to  afford  a  continuous  low-water 
navigation  of  more  than  2  or  3  feet.  The  section  from  Indian  Highland 
Bar  to  Weldon  will  therefore  be  considered  the  only  portion  calling  for 
any  large  exi>enditure  for  its  improvement  at  this  time.    For  this  whole 
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distance  tbe  stream  winds  tortuously  through  au  alluvial  region  lined 
on  either  aide  with  a  nearly  continuous  fringe  of  timber. 

The  banks  are  generally  suOiciently  elevated,  but  in  manj'  places 
lined  with  overhanging  trees.  At  one  or  two  places  small  ledges  of 
rock  cross  the  stream,  but  the  bed  is  generally  sandy.  Subjected  to 
freshets,  which  attain  a  considerable  elevation,  the  bed  has  by  them 
been  widened  to  such  an  extent  that  the  volume  of  water  in  the  river  at 
low  stage  is  insufficient  to  maintain  a  useful  depth  with  the  ])resent 
width.  In  addition,  the  freshets  annually  sweep  from  the  banks  large 
numbers  of  trees,  which  are  deposited  along  the  river-bed,  forming 
nueleuses  for  bars,  rafts,  &c.  The  i>ecnliar  suc<;essioii  of  pools  and  shal- 
lows found  throughont  this  section,  without  any. apparent  change  iu  the 
nature  of  the  bed,  its  hardness,  width,  and  declivity,  maybe  accounteil 
for  by  the  supposition  that  the  gradual  aecunmlation  of  sunken  logs 
have  formed  dams,  which  are  now  covered  with  sand  and  gravel. 

The  length  of  the  line  requiring  improvement,  and  it«  consequent 
cost  under  any  plan,  render  it  essential  that  the  depth  of  water  at- 
tempted to  be  maintained  should  be  no  more  than  is  necessary  to  afford 
a  continuous  uavigation  from  Weldon  to  Norfolk,  Baltimore,  &c  When 
it  was  proposed,  in  1822,  to  improve  this  river,  under  the  authority  of 
the  State  of  N^orth  Caroliua,  the  engineer,  Mr.  Fulton,  decided  that  5 
feet  at  low  stages  was  euough.  Mr.  Elliott  estimates  that  to  give  a 
low-water  channel -way  in  the  river,  helow  Weldon,  GO  feet  in  width  and 
o  feet  deep,  would  require  an  expenditure  of  about  $8U,00U.  This  sum 
should  be  increased  by  at  least  75  per  cent.,  or  made  #140,001},  to  in- 
clude the  improvement  (by  the  same  methods)  of  those  bars,  &c.,  which 
Mr.  Elliott  was  uuable  to  examine  caretnlly,  but  whose  general  charac- 
ter is  the  same  as  of  those  lie  did  examine.  We  may  iirojierly  deduct 
from  the  sum  last  mentioned,  viz,  $140,UU0,  the  amount  of  the  appro- 
priation for  this  river  under  the  act  of  March  3, 1871,  8^,000,  leaving 
#120,000  to  be  still  provided. 

It  is,  however,  my  belief  that,  owing  to  the  causes  mentioned  already 
in  this  rejKjrt,  viz,  the  prevalence  of  frequent  high  freshets,  and  thi'ir 
effects  on  the  bed  of  the  stream,  such  an  improvement  asiseontem 
plated  by  Mr.  Elliott's  estimate  would  not  be  permanent.  The  circum- 
stances of  the  case  seem  to  require  a  resort  to  the  use  of  training-dikes, 
(of  piles  wattled  with  saplings,)  in  order  to  a  contraction  of  the  low- 
waler  width  of  the  stream.  By  this  expedient  it  is  highly  probable  a 
low-water  depth  of  5  feet  may  beobtaiued  and  mainUiin^  without  resort 
to  dredging.  Tbe  positions  of  the  dikes,  as  proposed,  are  indicated  on 
the  maps  herewith.  Au  estimate  is  presented  below  for  this  method  of 
improvemeut : 

1.  Removing  snaKB,  8DDkeii  lugs, dec $35,000 

2.  Removing  rocks,  &^c.,  near  Weldon 10,000 

3.  Triiiniug-dikea,  156,000  Unoiu- feet,  at  ^1.50 234,000 

Total 21)9,000 

From  which  deduct  amount  yet  unpledged  of  the  appropriation  of 
1S71,  leaving  to  be  still  appropriated  #259,000. 

It  hns  been  suggested  that  the  interests  involved  justify  and  demand 
the  maintenance  in  this  river,  below  Weldon,  of  a  depth  at  all  seasons 
at  not  less  than  8  feet.  To  do  so  would  probably  require  an  additional 
expenditure  of  not  less  than  $250,000.  It  is  by  no  means  certain  that 
to  obtain  and  maintain  a  depth  of  8  fleet  is  possible.    To  settle  this  ques- 
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tion  would  require  a  very  careful  (gauging  of  tlie  stream,  at  all  seasons, 
by  observations  exteuding  over  a  long  time. 

If  money  is  appropriated  to  maiutaiu  a  depth  of  not  less  tlian  5  feet 
at  all  stages  of  water,  it  will  be  time  enough,  while  that  operation  is  in 
progress,  for  a  careful  eollectioii  of  the  data  necessary  to  decide  as  to 
the  propriety  of  attempting  a  greater  depth. 

The  Koanoke  River  is  situated  in  the  collection-district  of  Albemarle, 
North  Carolina,  above  Edenton,  the  port  of  entrj',  wliicU  is  nearly  op- 
posite the  moutli  of  the  Boanoke  Giver. 

At  the  port  of  Edeutou,  for  the  fiscal  year  ending  Jnne  30,  1871,  the 
revenue  collected  ftom  all  sources  is  stated  by  the  collector  to  have 
amounted  to  $1,018. 

Edenton  is  the  only  port  of  entry  for  its  collection-district,  but  the  tbl- 
lowing  ports  of  delivery  are  situated  ou  the  Iloanoke  River,  vin,  Ply- 
mouth and  Wilmington.  Freight  is  shipped  by  steamer  from  and 
landed  at  Jamesville,  Hamiltoa,  Hill's  Ferry,  and  other  landings,  in- 
cluding Weld  on. 

Collector  Manning,  in  an  interesting  commutiication,  says: 

Tliefoteiini  import  and  export  trode^f  tliis  collectinn-district  isamall,  but  thccoasl- 
wisti  tnulu  is  of  coiisi durable  iiuportaii%,  as  nearly  all  our  pmducts  are  shipped  to  the 
nortlieni  markets,  auil  large  freights  of  niercliaadifle  are  conataotlj  boiDg  tmnaported 
to  merchants,  plauteTs,  aud  others  doiuj;  bueineas  at  various  pliic«8  on  the  Edauobe 

It  Tuay  safely  bo  computed  that  the  value  of  products  carried  out  of  tlie  section  of 
cniinlry  iHirilering  on  the  Rnanoho  River  aud  its  tributaries  will  antiunllj  amount 

to  over  $a,UIX),0OO,nnd  the  amount  of  morchaodise  purchiwod  at  the  North  luid  bn>nj;b( 
to  that  portion  of  this  district  will  amouot  to  over  £1,51)0,000. 

Pa|)ers  are  transmitted  herewith,  as  follows,  viz:  Eeportof  Mr.  George 
H.  Elliott,  dated  April  28, 1871 ;  map  of  his  survey,  in  six  sheets;  voni- 
munication  from  Mr.  C.  O.  Manning,  collector  at  Edenton,  S'orth  Caro- 
lina, dated  August  7, 1871. 
Respectfully  submitted. 

WM.  r.  CRAIGHILL, 

Major  of  Engineers. 
Brigadier-General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  8.  A.,  Waskinffi&n,  D.  C. 


United  Statks  Esgiskbr  Opvice, 

Baltimore,  MaTyUnd,  April  2^  ItfTl. 

CoLONRL :  In  compliance  with  your  instmctiotiH  I  have  the  honor  to  subinit  report 
ou  the  survey  of  tjie  Roanoke  Biver,  from  Weldoti  to  Plymouth,  North  Carolina. maile 
under  your  direction  duriugthe  months  of  November  anil  December,  187U,  and  Jauuaiy 
aud  Fchrnaiy,  ISTl. 

The  survey  was  commrnced  at  Weld  on,  and  followed  the  coniae  of  the  etronm  tni 
short  distance  below  Plymouth,  or  some  six  miles  from  tlie  mouth  of  the  rivirr,  wtvre 
it  empties  into  Albemarle  Sound.  From  the  commencement  to  the  termination  of  rhr 
survey,  freshets  in  the  river  wore  quite  frequent,  which  not  only  interrupted  iinl 
retanicd  operations,  but  rendered  the  aun-ey  incomplete  at  varioDs  points  where  criti- 
cal examination  was  necessary,  but  could  not  he  made  owin);  to  the  hit;li  water. 

The  townson  the  river  below  Weldon  arc  Halifax,  the  county-seat  of  Halifax  ConntT, 
Palmyra,  at  Hill's  Ferry  Landing,  Hamiltuu,  Williamston,  the  coiinty-seat  of  tlattin 
County,  Jamesville,  and  Plymouth,  and  are  respectively  distaut  from  Weldon,  follnwiuf; 
the  course  of  the  river,  ton,  fifty,  sixty-eight,  niuety-two,  one  hundred  aud  ten,  and  unr 
hundred  aud  twenty-two  miles.  In  ailditiuu  to  these  towns  there  are  numerous  inler- 
medinto  landings.  With  the  exception  of  Weldon  and  Halifax,  none  of  those  pliices 
have  any  railroad  communication,  except  at  such  distauccs  as  to  make  freights  t«i> 
esiHjusive,  and  they  are  consequeutty  dependent  fur  their  supplies  upon  the  steamrni 
iiiiiiiii]g  up  and  down  the  i-iver.  A  railroad  has  been  partially  conatruoteil  to  conu«cl 
Williamston  with  Tarborough,  distant  thirty-eight  miles,  the  terminiis  of  d  braocb  of 
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the  Wilraingtou  and  Weldon  Railroad,b[it  judging  from  the  progress  mode  iu  the  past, 
it  is  Dot  likely  to  be  completed  for  Bome  time. 

Weldon ,  from  the  rocks  and  rapids  in  the  river,  is  the  limit  of  DavigatioD  from  Albe- 
marle Sound ;  it  is  sitDated  in  the  county  of  Halifax,  eighty  miles  distaut  from  Norfolk, 
witb  which  place  it  tscounected  liyaraUroad,  aDdiscliieQy  impoTtantss  being  the  com- 
mon center  of  four  railroads,  viz,  the  Seaboard  and  Roaiioko,  PetoTsburgb.  and  Wetdon, 
WilmiojrtonandWeldoD,  and  Raleigh  and  OaatoD,  11  has  a  grist-mill  and  an  irou-found- 
ery ;  tbc  latter  is  almost  exclnsiveVy  devoted  to  the  mannfactLire  of  plons  uucl  other 
agricultural  implements,  which  are  mach  used  in  the  country  adjacuut  to  the  Boauoke. 
l^ese  works  derive  thoir  power  from  a  canal,  originally  constructed  to  boat  produce 
from  above  the  falls;  bnt  as  it  is  to  a  cooBiderahle  extent  filled  up,  it  hoa  not  been 
nsctl  for  this  purpose  of  Into  years. 

Thu  falls  anbrd  a  due  water-power,  and  the  position  of  Weldon,  within  a  short  dis- 
tance of  and  with  easy  access  to  the  sea-board,  in  a  country  producing  large  quautitioa 
of  cotton,  where  fuel  is  ahuuilant  and  provisions  can  be  readily  procured,  points  it 
out  as  an  admirable  site  for  manufacturing  purposes. 

When  the  stage  of  water  will  permit,  the  stoamer  Silver  Wave  (load-draught  42 
inches)  makes  regular  trips  twice  or  thriee  a  week  down  the  river,  from  Woldou  to 
Norfleet's  Ferry,  a  distance  of  thirty-two  mites,  carrying  supplies  and  bringing  up  the 
products  of  the  country,  to  be  shipped  from  Weldon,  principally  to  the  sea-hoard. 

Below  Weldon  the  Koanoke  flows  along  the  borders  of  the  counties  of  Halifax,  Nor- 
thampton, Bertie,  and  Martin,  and,  near  its  month,  Washington,  awctiou  of  country 
of  great  fertility,  which,  previous  to  the  war,  produced  large  qnautities  of  grain  and 
meat.  One  planter  atone  shipped  more  tban^ie  hundred  thousand  bualiele  of  com 
aunnally,  and  several  tlionsand  bogs  wore  « jfy  year  driven  nod  eUipped  from  tlio 
country  immediately  on  the  river  in  Halifex  county  alone,  principally  tu  Virginia. 

Since  the  war,  owing  to  the  almost  entire  destruction  of  the  dams  built  to  prevent 
tho  lowlands  from  inundation,  only  the  highlands  have  been  cnltivatcd,  ami  these 
flImoHt  exclusively  in  cotton,  the  quantity  of  cereals  at  present  produced  being  iuado- 
(juate  to  tho  wants  of  the  inhabitants,  In  the  lower  country,  esfeuding  some  thirty- 
live  to  flirty  miles  above  the  niouth  of  the  river,  the  manufuctare  of  shingles  is 
carried  on  very  extensively ;  it  is  estimated  that  from  fifteen  to  twenty  millions  are 
made  and  shipped  annually.  Largo  quantities  of  timber  are  also  gotten  out  and  trans- 
ported North  to  he  mauufacturetl  into  lumber. 

Halifax,  the  county-seat  of  that  name,  is  sitiiated  a  short  distance  from  the  river  on 
the  west  bank,  teu  uiiles  below  Weldon,  and  on  the  Wilmington  and  Weldon  Railroad, 
over  which  most  of  the  freight  to  and  from  Hulifax  is  forwarded ;  it  baa  do  manufac- 

Five  miles  back  from  tlie  river,  at  Smith's  Landing,  is  the  small  town  of  Scotland 
Neck,  where  considerable  bnsincss  is  done,  which  receives  and  forwanlB  ncJirly  all  its 
freight  by  tlio  river-steamers,  it  being  twenty  miles  distant  from  the  nearest  railroad 
depot.  Halifax. 

Palmyra,  one  mile  back  from  Hill's  Ferry  Landing,  is  situated  on  the  boundary  of 
Halifax  and  Martin  C'oimties,  on  the  west  Inink  of  the  river,  fifty  miles  below  Weldon. 
Tlie  produce  of  a  considerable  portion  of  the  back  country  is  ciiUcctcd  here  for  ship- 
ment to  Norfolk  by  steamers,  of  which  three  to  five  leave  weekly,  except  during  the 
low-water  stages,  when  they  cannot  come  up  as  high  as  this  point. 

Hamilton,  sitnateil  alniut  one  mile  from  the  liver,  on  the  west  bank,  is  a  small  town, 
where  the  inhabitants  of  the  surrounding  country  purchase  their  supplies  and  bring 
their  iiroduce  for  shipment. 

WillianiBton,  the  county-seat  of  Martin  Connty,  is  situated  on  the  west  bank  of  the 
river,  distant  about  one  mile.  It  is  tlie  largest  town  on  the  river,  and  bos  a  ;>opu1ation 
of  about  900.  Arailtoad  toTarboroughbaHbcenpartiallyconstmctecl,  but  it  is  doubtful 
if  it  will  be  completed  for  a  long  time.  The  shipments  from  Williamstoii  nto  princi- 
pally shingles,  although  some  cotton  is  shipped.  Previous  to  tho  late  war  large  quan- 
tities of  tar  were  manufactured  iu  this  vicinity,  hut  this  branch  is  now  entirely  aban- 
doned. Several  lumberiuen  from  tlieNorth  make  this  their  headquarters,  and  during  the 
dry  season  have  largo  ouiiutitiea  of  logs  cut  iu  tho  aiijacent  swamps,  which  are  floated 
ont  during  freshets  and  rafted  or  shipped  North,  to  be  mannfactured  into  lumber. 

JamcBvillo,  twelve  miles  above  Plymouth,  is  the  initial  point  of  a  railroad  bnilt  by 
the  Jamesville  and  Washington  Lumt)er  Company,  extending  some  eight  miles  into 
their  Bwamjw.  They  propose  coniinning  this  road  to  Washington,  on  the  Pamlioo 
River,  so  as  to  have  two  points  from  which  to  Hhip  their  lumber  and  shingles.  This 
company  have  already  expended  npward  of  9200,000  on  this  road,  in  hnilding  their 
mills,  and  iu  other  improvements  looking  to  tbe  development  of  their  swamp  property, 
of  which  they  have  over  60,000  aci-es. 

From  Jamesville  to  the  month  of  the  river,  fishing  is  extensively  carried  on,  giving 
emplojTuont  during  the  season  to  a  considerable  number  of  men,  and  in  which  much 
CMiita'l  is  invested. 

Ftynioutb is  situated  on  tbe  west  hankof  tbe  river,  about  seven  miles  (h>m  its  month 
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and  ie  its  lowest  HhippiDg-poict.  A  large  trade  U  done  at  PlyiDontb,  as  tbe  SDironnd- 
1d^  country  fur  suveral  miles  obtaius  all  tieetltid  sappliea  there.  Large  qDontitimof 
sbingleH  are  Khippcil  to  Norfolk  anil  Baltimore,  and  aomo  cottou.  A  ooDsidomble  por- 
tion of  tlie  fivitilit  to  and  from  Plyniontli  is  carrieil  by  tbe  steamer  Ella  up  the  Chowan 
and  Blackwatei'  Kivuis  to  FrankHn  depot  ou  tbe  Seaboard  and  Roanoke  Railroad,  and 
theuce  to  rortsnioiiUi  over  the  railroad. 

The  Roauoko  la  subject  to  freshets,  which  rise  with  great  rapidity  and  overflow  the 
banks  at  many  poiute.  These  freshets  ordinarily  rise  about  I'i  to  15  feet  at  Weldon, 
and  during  a  rainy  season  are  almost  conttnnoiis.  At  other  times  they  ouly  last  a  few 
days,  after  which  the  river  falls  almost  as  rapidly  as  it  had  previously  risen.  Gener- 
ally twice  in  each  year,  spring  and  autumn,  there  la  a  freshet  wbich  risos  to  a  height 
of^  to  30  feet  at  Weldon,  and  occasionally  much  higher;  in  1865  tbe  river  rutw  at  Wel- 
don to  a  height  of  &0  feet  above  ordinary  low  wat«r.  The  banks  are  ^nerally  of  a 
sandy  loam,  and  are  fringed  with  trees  to  the  water's  edge  for  the  greater  portion  of  its 
length.  In  the  neighborhood  of  Weldon,  and  for  sixty  or  seventy  miles  below,  they 
are  from  20  to  r>0  feet  above  ordinary  low  water ;  farther  down  thny  become  gradually 
lower,  nntil,  for  fifteen  or  twenty  miles  above  tbe  month,  they  are  uot  more  than  from 
1  to  3  feet  above  tlie  level  of  ordinary  low  water,  with  few  exceptions;  one  of  these  ex- 
ceptions is  at  Jamusville,  where  tbe  bank  for  a  short  distance  on  one  side  of  Ibe  river 
is  about  .10  fei't  high.  At  a  few  places  there  ore  ontcrappiugs  of  rock — at  U:tlifax, 
Edwards's  Ferry,  Hill's  Ferry,  and  a  short  distance  below  Hamilton — tbe  rock  rising  pre- 
cipitously for  30  or  50  feet,  and  at  tbe  latter  place,  which  is  known  as  Fort  Branch,  bav- 
ingbeen  the  site  of  a  fort  of  that  name  during  the  late  war,  near  100  feet. 

The  bed  of  the  river,  except  in  a  fei^plac«s  where  there  are  rooks,  isof  aand.  Near 
tho  hunks  there  is  generally  an  allnviaH^isiC  over  the  sand. 

The  Roanoke  is  uavigable  from  its  mouth  to  Hamilton,  a  distance  of  sixty  miles,  at  all 
stages  of  water,  for  voviela  of  a  draught  not  exceeding  10  feet,  which  is  as  much  as  can 
be  parried  through  Albemarle  Sound. 

The  great  mE^cirity  of  the  vesnels  which  navigate  tbe  Koanoke  come  by  way  of 
Norfolk  throngh  the  Albemarle  and  Chesapeake  Canal,  where  a  draught  of  a'aterofCfett 
is  barely  obtainable.  The  Dismal  Swamp  Canal,  wbich  was  another  means  of  com- 
munication between  Norfolk  and  Albemarle  Sound,  is  not  now  open  for  navigatiou. 
Tbe  abstiucUous  in  this  portion  of  the  river  are  enumerated  bolow  iu  inverse  order 
from  that  in  which  the  survey  was  proeecnCed. 

Tliesiile-wbeclBteamer8outbtie1d,260fRetlong,  originally  a  ferry-boat,  convertwldnr- 
ingthe  warinto  ai-ivcTKun-boat,  sunk  by  tberauiAlliemarle  three-fourths  of  a  mil?  below 
Plymontli,  in  '^  feet  of  water,  and  near  tbe  middle  of  tbe  river,  thus  obliging  vessels  M 
pass  on  either  side  of  it,  is  uot  dangerous  except  at  night  or  iu  thick  weather,  as  tbere 
IS  a  channel  sutHcieutly  wide  fbr  any  vessel  M  pass,  but  as  several  of  tbe  steamers  piss 
up  and  down  this  portion  of  the  river  at  night,  itsltould  be  removed.  Above  this  point 
there  is  a  good  channel  post  I'lymoutb  for  a  dislauce  of  two  miles,  where  tbe  river  a 
obstructed  by  three  ivws  of  piles  driven  during  the  war.  A  portion  <if  them  have  been 
removed,  but  ciiiite  a  number  in  the  deepest  water  still  reinaiu,  and  should  be  taken 
out,  as  should  also  a  row  of  piles  across  another  channel  of  tbe  river  at  the  moutb  of 
wliat  is  known  as  Middle  River,  a  short  distance  higher  up.  Tbe  uuml>er  of  pile*  iu 
both  these  channels  is  about  three  hundred.  Tbe  obauuel  above  remains  nuobstractcd 
for  four  miles,  to  tbe  moutb  of  Broad  Creek,  where  a  number  of  schooners,  said  to  be 
seven,  loaded  with  stone,  were  sunk  during  tbe  war. 

Tlieso  vessels  were  sunk  in  "27  feet  water,  and  eitend  neorly  across  the  river,  the  only 
available  channel  now  being  very  narrow,  and  on  the  opposite  side  of  the  rivet  from 
the  oriKinal  one.  Tbo  greatest  injury,  however,  likely  to  result  from  the  presence  of 
these  schooners  is  tbe  forinntiou  of  a  large  bar  or  shoal  immediately  below  Itiem,  when 
there  is  and  has  been  for  many  years  a  small  mud-flat,  which,  so  long  as  the  river-cnr- 
rent  remained  nnobstructed,  did  not  increase,  but  is  now  by  deposits  of  sand  extend- 
ing across  tho  river ;  these  vessels  sbonld  (burofore  be  removed.  An  additional  reason 
fbr  their  removal  is  found  in  the  fact  that  tbe  Broad  Creek  Fishery,  which  before  these 
vessels  were  sunk  was  considered  one  of  the  most  valuable  on  the  river,>haa,  since  tbe 
war,  after  one  or  two  attempts  to  use  it,  beeu  abandoned. 

The  cbauuel  is  thence  clear  to  Gray's  Fishery,  two  and  ahalf  milesabove,  where  tbe 
lemaine  of  a  sunken  battery  are  met  with,  consisting  of  a  mass  of  timber  bolted 
together,  in  IS  feet  water.  This  obstriictiou,  like  the  Soutbfield,  is  not  dangerous  in 
clear  weather ;  but  for  the  same  reasons,  and  also  that  it  is  an  injury  to  tbe  fishery, 
should  be  removed.  The  locations  of  the  sunken  vessels  aud  of  the  piles  will  be  toaad 
ou  the  map  of  the  river  herewith.  There  are  no  obBtructions  between  Gray'e  Fisbeiy 
to  near  Jam esville,  where  there  are  said  to  be  portions  of  sunken  vessels,  a  lug-boat, 
and  the  wheels  of  a  double-ender  gun-biiat,  which  was  sunk  aud  has  siuoe  been  broken 
np  near  the  shore.  The  place  where  these  are  said  to  be  was  pointed  out  to  uie, »  fitiut 
ripple  being  perceptible  on  the  surface  of  the  water,  but  a  careful  sounding  failed  to 
indicate  anything  to  obstruct  navigation.  It  is  possible  that  tbere  may  remain  piecn 
which  interfere  with  the  fishery  at  this  point,  as  the  parties  who  have  been  eogsgw 
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in  that  baBinrss  itate  that  thnir  netH  have  frequently  been  canght  and  tnm.  Prom 
Jamaeville  to  Hauiilton  the  only  obatructions  are  tices  nliichliave  fallen  into  the 
Tiver;  of  theao  tliero  are  a  grent  number,  lint  the  minority  of  them  ace  too  iii'jir  the 
banks  to  interfere  in  any  way  with  navigation.  At  some  few  points  arc,  also,  oveihaug- 
ing  trees,  which,  dtiriuj;  the  freshet,  when  they  are  near  a  landing,  sometimes  trouble 
the  vessels,  bnt  as  it  is  generally  only  neecssary  ibr  tlie  parties  on  board  to  trim  off  a 
few  small  liiobi,  tliey  ore  not  coosidored  worthy  of  pnrtieular  mention.  Of  the  other 
trees,  only  tboso  wbich  project  a  considerable  distance  into  the  river  ace  jiroposcd  to  be 
Temovet).  Of  these  there  are,  in  the  portion  of  the  river  now  under  consideration,  one 
buDdred  and  thirty -three,  whicb  will  be  found  at  distances  exceeding  30  feet  from  the 
bnukH,  and  in  eonie  inutaoces  have  liraba  projecting  still  farther  under  water.  There 
in  also  a  largo  tree  standing  nearly  erect  in  Staad  lalanil  Bend,  from  its  shni«a  very 
dIfHcult  portion  of  the  river  to  navigate,  and  in  conseiiueuco  of  the  presence  of  this 
true  made  still  more  on. 

From  IlaniiltOD  the  cbanncl  is  unobstructed  to  Indian. Highland  Bar,  about  two  anil 
one-half  miles  above.    This  bar  consists  of  loose  rocks,  varying  in  sii^o  from  gravel  to 

Iiieces  of  the  size  of  large  cobble-stones,  whicU  are  probably  only  a  covering  lo  still 
ar^r  pieces.  The  channel  is  very  narrow  and  tortnons,  and  the  difflculty  of  its  navi- 
gation IS  increased  by  u  sniall  sand-bat  adjoining  it.  A  Hteaiaer,  having  a  load-draught 
of  6J  feet,  which  punprnlly  runs  up  the  river  about  twenty-five  miles  above  Hamilton, 
is  compelled,  during  the  low  stnges  of  water,  to  stop  at  that  place,  through  inability 
to  paw  over  this  bar.  It  is  believed  that,  with  a  moderate  expenditure  of  money,  u 
snfnci«nt  quantity  of  these  louse  rocks  can  be  dredged  out  to  permit  the  passage,  at  all 
stages  of  water,  of  any  steamer  plying  on  the  jj^er. 

From  this  b:ir  to  Hill's  Ferry,  a  dist-niice  'ffjmo  »"■!  one-half  miles,  are  several  bars 
or  sboftis,  which  are  said  at  times  to  iuterfcco  with  navigation.  An  exam i nation, 
however,  failed  to  indicate  any  lu-cessity  for  their  present  improvenient.  Their  posi- 
tion may  be  foniid  on  the  map;  they  are  known  as  Williams's  Bar,  bar  at  Apptotree 
Gut,  and  bar  below  Taylor's  Ferry, 

From  Hill's  Ferry  to  Cliu-k's  Landing,  a  distance  of  twelve  and  one-half  miles,  there 
is  only  one  bar  which  ol>8tmctA  navigation,  known  as  Clark's  Bar,  and  located  near  the 
landing  of  that  name.  Owing  to  a  fh;shet  in  the  river,  no  exaiiiinutlon  suliicieiitly  re- 
liable to  be  the  basis  of  an  estimate  tbr  its  improvement  conld  bo  made. 

Between  Clark's  Landing  and  Smith's  Lauding,  a  distance  of  eight  niilos,  and  near 
Norlleet's  Ferry,  abont  three-fourths  of  a  mile  apart,  are  two  rocky  liars,  known  by  tha 
river-pilots  asLittle  Itucky  Bar  and  Big  Rocky  Bar.  From  the  same  cause  as  at  Clark's 
Bar,  DO  exainlnatioii  of  these  biu^  coulil  be  ma<le.  They  are  said,  by  persons  well  ac- 
quainted with  the  river,  to  consist  of  loose  nicks,  of  various  sizes,  and  are  presumed 
to  be  somuwbat  similar  in  character  to  Indian  Highland  Bar,  before  dfs<;ribiMl.  One 
of  the  best- in  formed  pilots  ou  this  portion  of  the  river  in  formed  me  that  the  principal 
otwtraction  at  both  these  bars  is  the  sand,  which,  after  freshets,  is  found  to  have  been 
shifted  about  and  banked  up  in  large  masses  in  their  Immediate  neighborhood.  Sup- 
posing that  these  bars  are  similar  to  Indian  Highland  Bar,  it  is  jirobable  that  they 
might  be  improved  in  the  same  way.  An  examination  of  them  could  readily  be  made 
at  a  low  stago  of  water. 

There  is  also  a  shoal  a  short  distance  below  Smith's  Landing,  but  when  examined  it 
did  not  seem  to  need  present  improvement. 

The  remaining  portion  of  the  river,  fixun  Smith's  Landing  to  Weldon,  is  full  of  bars 
and  shoals,  with  some  rocks.  These  shoate  consist  of  sand  which  is  shitted  about 
daring  each  freshet,  so  that  their  appcarauce  note  may  bo  ontj^ely  difiereut  from  that 
presented  at  the  time  the  esamiQattoii  of  them  was  made,  and  although  but  few  of 
tliem  offered  such  oi>5laclos  to  navigation  as  to  require  iiii|iroveiueut  when  examined, 
there  may  be  others  since  the  last  freshet  which  now  need  it.  They  wilt  be  described 
in  detail,  beginning  at  Weldon : 

Between  Weldon  and  a  short  distance  below  the  old  railroad-bridge,  a  distance  of 
about  one  mile,  are  fonud  all  the  rooks  which  obstruct  navigation,  with  the  exception 
of  a  Udge  at  Halifax.  They  prevent  the  steamer  Silver  Wave  coming  up  to  Weldon 
even  trhen  the  water  is  considerably  above  the  lowest  stage,  and  as  there  is  no  suitable 
landing  between  tlieui  and  Halifax,  freight  has  to  be  carried  by  rail  that  additional 
distance,  and  over  a  roail  having  no  connection  with  the  steamer.  This  o|>eration 
inoreases  the  charges  for  freight  very  materially.  These  locks,  which  are  neither 
nnmerons  nor  large,  are  designated  on  the  maps ;  those  which  require  romnval  are  num- 
bered in  red  2,  3, 4,  S),  11,  IS,  13, 14, 15,  and  16,  and  are  estimated  to  contain  a1iout'430 
cable  yards  to  the  bed  of  the  river,  l>eIow  which  it  is  not  consideTc<l  necessary  to  re- 
move them.  There  is  also  a  shoal  extending  nearly  the  whole  of  this  distance,  which 
will  reqaire  the  dredging  onl  of  IH.OOO  cubic  yards  of  sand.  Immediately  below  the 
old  bridge  is  also  a  shoal  whicb  will  reqaire  dredging  to  the  extent  of  lfi,000  yards. 

Between  Weldon  and  Halifax  is  a  shoal,  marked  No.  1,  to  improve  the  channel  around 
which  will  require  the  dredging  of  3U,000  cable  yards  of  sand. 

At  Halifax  is  a  ledge  of  rocks  extending  two-thirds  of  the  width  of  the  river,  com- 
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menciuj;  on  the  Halifax  side.  Below  them  there  is  reported  to  be  a  ehoal  nteitdiDE 
for  a  long  diatance  down,  hut  o^'infc  to  a  freshet  in  the  river  neither  the  rocks  nor  liit 
Bhoals  c»ii1d  be  examined  in  a  aufflcicntt;  careful  manner  to  eive  the  bans  iotanj 
eetimnto  for  the  improvement  of  naTi^ation  in  this  vicinitj'.  Some  ilitilance  b«Ior  a 
a  shoal,  marked  cm  the  map  A,  n-bich  ia  onite  extensive,  and  to  improve  the  ctuumd 
throngbor  around  it  will  reqnire  the  dredRing  of  38,000  cubic  j-nrda of  nand.  Fnrtbr 
on  will  be  found  a  ahnal  marked  6,  nhicli  is  not  extensive,  aud  it  ia  estimated  that  ibr 
dredging  of  4,000cubic  yards  will  be  snfficient  to  improve  the  channel  at  this  plic- 
A  short  distance  below  Shell  Landing  is  Looking-glass  Bar,  commencing  at  the  mnnih 
of  a  creek  of  that  name,  throngh  which  the  cbannal  is  tortuous.  To  improve  thiacbau- 
nel  will  require  the  dredging  of  11,000  cubic  yards  of  sand. 

A  few  Miles  below  Edwards's  Ferry  in  Old  Dave's  Shoal,  whirh  is  at  limes  >  KTiniU' 
olis>taclD  to  navigation.  To  improve  the  channel  through  this  shoal  tvill  require  ibr 
dredging  of  8,0M)  cubic  yards  of  sand.  These  are,  it  is  believed,  all  the  bars  «liii'!i 
reqnire  present  improvement. 

As  between  Hamilton  and  Jamteville.  so  there  are  between  Hamilton  and  Weldnn  > 
large  quantity  of  trees  in  the  river.  Of  these  it  ia  proposed  to  rcmovo  two  linDibril 
and  titty-four,  which  will  be  found  sufficiently  near  the  channel  to  be  oluitaclea  to  uai- 

It  is  not  expected  that  the  dredging  out  of  channels  tbrnugh  the  xhualH  abovr  men- 
tioned will  be  a  permanent  improvement.'  Any  plan  which  contemplates  tbi«  eni 
must  provide  for  the  confinement  of  the  water  within  a  limited  an^a  during  the  ^nui- 
mer  months  or  when  the  water  is  at  a  low  stdge.  t.hrongh  the  numerous  bars  and, shiul- 
which  abound  in  the  river  for  thirty  ojr  forty  miles  below  Wcldon.  This  cunld  only  1> 
done  by  an  outlay  of  money  seeming  to  be  wholly  incommensurate  with  the  intu"i- 
at  present  involved. 

An  estimate  is,  however,  submitted  of  tbecost  of  constructing  dikes  orjett*««irb'ie 
they  are  considered  necessary  to  accompUsbtbisobJect.  They  will  be  found  laid  da*^ 
on.  the  map  in  red. 

Bonntnt  f"l 

On  Sheet  No.  1 _ f.^,:Si 

On  Sheet  No.  2 IV,'.^' 

On  Sheet  No.  3 a^jC' 

On  Sheet  No.  4 I.:-' 


At  $1.60  per  foot tiH."" 

It  is  proper  to  remark  that  the  rivor  from  Woldon  for  forty  miles  down  is  not  a-' 
navigable  lor  vessels  of  a^reaterdraugUtof  water  than  about  4  fwt  at  nu  otdinuylo' 
stage.  The  larger  class  of  vessels  which  come  through  the  soaud  rurely  pass  more  Ihaa 
a  few  miles  above  mil's  Ferry. 

I  submit  herowitli  an  estimate  of  the  coat  of  the  proposed  improvements  to  theniii- 
gatiou  of  the  Hoanoke,  omitting  auy  mention  of  tpose  i>ortioii8  which,  from  the  tUl' 
of  the  water,  could  not  ho  properly  cxaniiued. 

The  estimates  for  the  improvement  of  the  river  from  Weldon  to  Smith's  Laadin);  w* 
based  upon  making  achanncl5foet  deep  and  60  feet  wide  at  what  is,  except  iueitirnrf 
cases,  the  lonmt  stage  of  water,  as  fkr  as  could  be  ascertained. 


For  the  removal  of  420  cnbic  yards  of  rock,  near  Weldou.  at  (20 ft'.!-!' 

Dredging  channel  from  Wohlon  t^  Old  Bridge,  18,000  culiic  yards,  at  3^  cents  E.i> 

Dredging  channel  helow  Old  Bridge,  15,000  cubic  yards,  at  :i5ueuts 5.-'' 

Dredging  channel  at  Shoal  No.  1,  :IO,000  cubic  yards,  at  :t5  cents IV.'"' 

Drudging  channel  at  Shoal  A,  3S.000  cubic  yarils,  at  35 cents.,*, JX'i" 

Drodging  cliaunel  at  Shoal  B,  4,000  cnbic  yards,  at  35  cents l.t'"' 

Dredging  channel  at  Looking-glass  Shoal,  11,000  cnbic  vards,  at  Sbcents i-'"' 

Dredging  channel  at  Old  Dave's  Shoal,  H.OOO  cubic  yanls,  at  35  cents t";" 

Dredging  channel  at  Indian  Highland  Bar,  4^00  ciibic  yanls,  at  K  cents I-*'" 

Bemovalof  254  trees  and  snags  between  Welilon  and  Hamilton,  at  $10  each  &^* 

Renloval  of  133  trees  aud  snagBbetweeuKaniiltoaandJamesville,  atSlUeaeb  I,*' 

Semovol  of  1  tree  in  Shad  Island  Beud .,,,.. ) 

Hemoval  of  steamer  Sonthfield .. ,..,...,., | 

Uemovalof  piles i  7.-*'' 

Removal  of  schooners  at  Broad  Creek ] 

Bemoval  of  snuken  battery  at  Gray'a  Fishery J 
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Add  for  contiageacies  and  Bnp«riutciideDce  20  per  ceot $13,117 

78,703 

T&e  river  is  located  in  tbe  collectiou-diatrict  of  Edeaton,  North  Ciuoliua.    The  ueai- 
tit  light-booso  is  Boniioku  River  light. 
Very  teapect  fully  subiuittetl. 

GEO.  H.  ELLIOTT. 
Colonel  Wm.  P.  Craiouiu^ 

Corpt  of  Engineer!. 


Ci'STOH-HousB,  Edbston,  NoKiM  Cauousa, 

Jm3M(  7,1871.   ■ 

Sir  t  In  compliance  with  yonr  request,  aa  coDtnined  in  your  letter  of  ^th  instant,  I 
have  the  bounr  to  subinit  the  followiog  Information  in  regard  to  tbe  importaiicf  to  the 
local  and  general  intereBts  of  the  country  of  the  further  iiuproTement  of  tba  Roanoko 
River: 

First.  The  Roanoke  River  is  situated  in  the  col luction -district  of  Albemarle,  North 
Carolina,  above  EdeuUin,  tbe  port  of  entry,  which  is  nearly  opposite  tbe  niouth  nf  the 
Roanoke  River. 

Second.  At  the  port  of  Edentou  for  tbe  fiscal  year  ending  June  30, 1871,  the  revenue 
collected,  from  all  sources,  amounted  to  $l,01tjj  ns  sbown  by  the  records  of  tliis  office. 

Third.  Edentun  is  the  only  port  of  entry  for  this  collect  ion  district,  but  tbe  fulloning 
ports  of  delivery  are  situated  on  tbe  Roanoke  River,  viz,  Plymouth  and  Williainston  ; 
while  freight  is  sliipped  from  and  landed  at  Jamesville,  Hamilton,  Hill's  Feri'y,  and 
other  landings  on  the  river. 

Fourth.  It  would  be  di£Qcult  to  estimate  tbe  exact  amount  of  commerce  and  naviga- 
tion and  other  interests  vfhich  would  be  lienefited  by  the  further  iinprovemuut  of 
tbe  river,  but  ri'fcrriug  you  to  tbe  statistics  given  in  a,  previous  commuuication  on  Ibis 
subject,  dated  October  14,  1870, 1  would  respectfully  state  that  the  advantugea  of  com- 
merce  and  navigation  will  be  greatly  buuetited  when  the  projected  improvements 
shall  have  been  completed.  Tbe  Roanoke  River  is  situated  in  a  very  prmlnotivo  and 
fertile  portion  of  tbin  section  of  North  Carolina,  and  the  improvement  of  the  liver  will 
be  of  great  adiantage  to  tbe  commercial  interests  of  an  extensive  agricultural  ragiun. 
The  work  already  conti'act«d  for  will  remove  all  tbe  principal  obstnictiuns,  from  tbe 
month  of  the  river  to  Vr'illiamston,  a  distance  of  thirty-eight  miles.  Above  that  point 
are  several  wrecks  and  bars;  at  Willow  Bend  the  river  isolM>tructed  by  several  wrecks; 
a  short  distance  aliovc  Hamilton  a  propeller  is  sunk,  and  also  a  barge;  between  llamil' 
ton  and  Weldou  there  are  two  sand-bars  or  shoals,  and  a  bar,  kuown  as  Rocky  Bar, 
which  is  near  the  lower  part  of  Halifax  County.  It  may  be  estimated  tliat  about  one- 
half  of  tbe  commerce  and  navigation  of  the  Roanoke  River  would  be  benefited  liy  the 
removal  of  obstructions  just  mentioned  ;  also  that  there  would  I>e  a  GOlisldernble  in- 
crease of  busiuesB  from  Ibe  upper  part  of  the  Roanoke  if  these  improvements  were 
mode.  I  may  add  that  the  removal  of  tbe  obstmctions  at  several  points  on  the  river 
will  greatly  facilitate  the  advantages  of  navigation,  as  in  many  instances  the  obatruc- 
tiouB  are  of  such  a  nature  as  at  present  very  materially  to  affect  the  safety  aud  conven- 

The  foreign  import  and  export  trade  of  this  collection  district  is  small,  but  the  coast- 
wise trade  is  of  considerable  importance,  as  nearly  alt  our  products  are  shipped  to  the 
northern  markets,  aud  large  freights  of  merchandise  are  constantly  being  transported 
to  merchants,  planters,  and  others  doing  busiiii'ss  at  various  places  on  the  Roanoke 
River.  The  coiiutiux  of  Washington,  Martin,  Halifax,  Northampton,  and  Bertie,  are  all 
benefited  by  the  navigation  on  this  river,  while  (lie  iutcfeats  of  the  whole  collection- 
district  will  be  materially  improved  when  the  Koauoke  is  freed  from  obstructions. 

It  may  be  safely  computed  that  the  value  of  products  carried  out  of  the  section  of 
country  bordering  on  the  Roanoke  River  and  its  tributaries,  will  annually  amount  to 
over  two  million  dollars,  an<l  the  amount  of  inercbandise  purchased  at  the  North,  and 
bronght  to  that  portion  of  this  district,  will  amount  to  over  one  million  aud  a  half 
dollars. 

I  have  endeavored  to  make  a  full  representation  of  facts  connected  with  the  desired 
improvement  of  Ibe  Roanoke  River,  but  if  I  can  Ijo  of  service  in  furnishing  any  addi- 
tional evidence  of  the  importance  of  this  work,  it  will  afford  me  pleasure  to  do  so. 
Very  respectfully,  your  obedient  servant, 

CHA3.  Q.  MANNING, 

CallecUtr. 

Brevet  LieuteuaDt-Colooel  ^.  P.  Craighii.l, 

Major  0/  Engintert,  U.  S.  A., Ballintore, Maryland. 

,_  ii,C>oogk' 
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neuse  river,  below  golds uorough,  north  carolina. 

United  States  Engineer  Office, 

Baltimore,  Maryland,  December  30, 1871. 
General  :  A  survey  or  examination  of  the  yeuae  River  below  Golda- 
borough  was  ordered  in  the  appropriation  biH  for  tbe  improvement  of 
rivers  and  harbors,  approved  March  3,  1871.  Tlie  fleld-work  was 
executed  by  Assistant  Engineer  William  Popp,  between  April  17  and 
June  17, 1871,  with  as  much  care  and  completeness  as  was  permitted 
by  tlie  ext«nt  of  tbe  funds  available  for  that  purpose.  Mr.  I'opp  was 
then  engaged,  in  connection  with  other  duties,  in  preparing  his  report 
and  maps,  which  are  submitted  herewith.  The  maps  are  seven  in  num- 
ber. The  details  of  bis  operations  are  given  in  bis  report,  and  need 
not  to  be  referred  to  here,  except  to  call  attention  to  them,  as  well  as  to 
their  results. 

The  characteristic  features  of  this  river  are  much  the  same  as  those 
of  the  Roanoke,  mentioned  in  my  report  of  December  5,  1871.  From 
Goldsborougb  to  New  Berne,  a  distance  of  about  ninety-seven  and  one- 
half  miles,  tbe  river  flows  through  a  low,  heavily  timbered  country. 
The  channel  is  in  parts  tortuous  and  obstructed  by  snags  and  sunken 
logs,  having  a  width  varying  from  80  to  250  feet,  with  a  minimum  depth 
of  4^  feet.  Below  New  Berue  it  may  be  considered  a  broad  estuary, 
and  furnishes  a  sufficient  volume  of  wat«r  for  the  commerce  of  that 
place. 

Improvements  made  by  the  State  of  North  Carolina,  previous  to  tbe 
■war,  consisting  of  the  construction  of  wing-dams  and  the  removal  of 
snags,  have  so  far  ameliorated  tbe  condition  of  the  river  as  far  up  as 
Contentnea  Creek,  thirty-one  and  one-half  miles  above  New  Berue,  that 
excepting  artificial  obstructions  placed  during  the  war,  the  section  of 
river  now  particularly  requiring  improvement  may  be  considered  as 
being  included  between  Contentnea  Creek  and  Goldsborougb,  a  distance 
of  about  sixty -six  miles. 

Should  it  be  decided  by  Congress  to  make  an  appropriation  for  tbe 
Xeuse  River,  it  is  recommended  that  it  be  limited  in  the  begiuuing  to 
the  amount  estimated  as  needed  for  the  removal  of  suags,  logs,  fallen 
trees,  overhanging  trees,  and  artificial  obstructions,  such  as  sunken  ves- 
sels, stone-cribs,  &c.,  $51,000. 

Certain  cut-offs,  proposed  by  Mr.  Popp,  may  be  desirable  at  a  later 
stage  of  the  improvement  of  the  river,  but  it  is  deemed  best  to  defer  a 
decision  as  to  their  propriety  until  more  study  can  be  given  to  tbe  sub- 
ject than  has  been  thus  far  possible.  The  estimated  cost  of  these  cot- 
ofis  is  $100,000. 

Attention  is  called  to  the  condition  of  tbe  railroad-bridge  crossing  the 
river  at  a  point  about  three  miles  below  Kinston. 

A  letter  of  July  31,  1871,  from  the  deputy  collector  at  New  Berne  is 
also  transmitted. 

Respectfully  submitted. 

WM.  P.  CRAIGHILL, 

Jff^  of  Enffineera. 

Brigadier-General  A.  A.  HuuphbEYS, 

Chief  o/ Engineers,  U.  8.  A.,  Wiuhingtojt,  D.  0. 
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Baltimore,  Maryi.and,  diober  H,  1871, 

Major  ;  I  bave  the  honor  to  submit  the  following  report  oa  tbo  Hiirvcy  of  N«use 
River,  Kortb  Carolina,  made  nndec  joiir  direction,  from  April  17  t-o  Jiiiio  17,  1871. 

In  pnrfauauco  of  your  orders,  I  8tart«il  with  my  aaaistaut,  Mr.  Cbarli's  Humphreys, 
on  April  17,  to  Goldsboroagh  and  Non-  Benie,  Nnrth  Carolina,  and  arrived  at  the  latter 
place  April  16.  At  Nrw  Berne  I  saw  snvt^ral  of  tiie  (rBntlcnlen  inentiniieil  in  a  lettur  of 
Hon.  J.  Dixon,  Uuit«d  8tat«8  Beprexentative  form  Nnrtb  Carolina  at  tbe  time  of  the 
pnnAge  of  tbe  act  in  irhicb  provision  was  made  for  the  "examination  or  survey  of 
NeilDK  River,  from  GoldsborouKli  to  its  mouth."  These  gentlemen  inlnMlnccd  mu  to 
Mr.  J.  J.  RoberBon,  a  gentleman  whose  familiarity  with  tbe  river  and  ndjacont  conntry, 
aa  well  as  bis  former  experience  in  Bupi'rin tending  tbe  eonatruction  of  rivur-imprnve- 
meiitfi,  mode  him  peculiarly  competent  to  furnish  me  with  valuable  information.  Sev- 
eral days  were  consumed  iu  making  necessary  preparations.  A  "flat"  was  hii'ed  and 
provided  with  a  shed,  intended  as  quarters  fur  myself  and  party ;  provisions  were  pur- 
chased, and  two  yawl-boata  hired.  As  it  n-as  intended  to  commence  the  survey  St 
Goldsborough,  it  was  desirable  to  have  tbe  flat  and  Imats  brought. there  with  as  much 
dispatch  as  possible.  A  contract  was  tborefiire  made  with  Edwdrd  Itrowu  to  "pole" 
the  same  to  Goldsborough  in  six  days  or  liws  starling  immediately  after  completion 
of  OUT  preparation.  Under  this  contract  tbe  party  employed  sevfln  men,  startcil  April 
'a.  and  delivered  tbe  flat  with  its  contents  at  Uoldsborough  Bridge  April  2S. 

Mr.  Roberson  accompanied  me  on  Ibis  trip,  pointing  out  the  various  points  of  interest, 
and  desi:rtbin^  the  operations  carried  on  by  the  Statu  of  North  Carolina  sixteen  years 
ago.  Port  of  tbeae  consisted  in  erecting  wing-dams  in  various  places  where  tbo  Hudden 
increase  of  width  of  the  river-bed  had  caused  bare,  and  these  appear  in  tbe  accoinpany- 
ioK  map  of  the  river.  Suaffs  were  extracted,  and  fallen  and  leanin){  trees  ruuiored 
from  Contentnea  Creek  to  Pitch  Kettle,  and  this  portion  of  the  river  is,  even  to  this 
day,  remarkably  free  of  such  obstmctiims. 

Bovond  the  mouth  of  Contentuea  Creek  the  improvements  of  the  State  of  North 
Carolina  did  not  extend,  and  we  will  see  further  ou  that  this  portion  of  the  river,  viz, 
from  Coutentnea  Creek  to  Goldsboroiigli,  is  tbe  one  that  especially  requires  improve- 

Tbe  actual  snrvey  of  tbo  river  was  commenced  April  39.  Tbe  manner  in  which  it 
was  contluclcd  was  the  foUowinj;:  One  of  the  yawl-boats,  with  three  oarsmen  and  all 
re(|uiBit«  tools,  was  charged  with  tbe  duty  of  erecting  stations  in  advance  of  the  actual 
eiir\'eying  party,  which  tallowed  in  tbe  other  boat.  The  stations  generally  consistei]  of 
stiff  poles  from  twelve  to  Hftecu  feet  long,  driven  in  the  sandy  bottom  of  the  river,  and 
made  dtstiiignisbable  by  paper  Hags,  ("whites.")  Tbe  stations  oltomntvd  from  one 
bank  of  tbe  river  to  the  other  in  such  manner  that  each  three  consecutive  jwles  formed 
a  triangle  whose  obtuse  angle  was  about  120^.  All  three  angles  of  eai^li  triangle  were 
observc4l  with  a  sextant,  the  necessary  corrections  being  made  immediately  alter  each 
obscn'ation.  Wherever  the  nature  of  tho  banks  admitted  it,  short  basc-linus  were 
int'asured,  whose  bearing  and  length  served  as  a  check  for  the  length  and  liearingto  be 
platted  from  the  two  bases  at  Goliuborougb  and  New  Berne.  This  method  of  surveying, 
although  not  well  adapted  for  long  and  narrow  strips,  had  necessarily  to  be  ndopte<l, 
because  the  nature  of  the  banks  precluded  the  possibility  or  at  least  fen  Hi  l>i  I  ity  of  oper- 
ations on  them,  in  probably  three-fourths  of  their  whole  length,  with  tho  means  at  our 
ilUposol. 

After  observing  tho  required  angles  at  each  station,  the  sounding-boat  was  rowed 
toward  the  next  station,  keeping  as  mncb  as  possilile  on  a  line  with  the  one  just  left. 
SoDDdinga  were  taken  at  regular  intervals  by  means  of  pole  and  lead-line.  Tbe  ob- 
stmctions  occnrring  in  the  river  were  examined  and  counted  as  well  as  was  practi- 
cable. Tbe  topography  of  the  river-banks,  as  far  as  it  could  be  seen,  was  aketcheil. 
A  tidal  record  was  kept  at  New  Berne  during  tbe  progress  of  tbe  examination.  A 
movable  tide-gauge  was  driven  in  the  vicinity  of  the  flat,  and  readings  taken  ou  it 
three  times  a  day,  and  whenever  the  flat  luoved.  As  mean  summer  stand  of  river  was 
■ssnmed  that  of  Hay  1,  all  indications  and  opinions  of  persona  familiar  vritb  the  river 
pointing  to  this  result- 
Shortly  after  leaving  Goldsborough  severe  rains  caused  a  freshet  on  the  river,  which 
rose  to  8}  feet  above  the  assumed  plane  of  reference,  and  did  not  entirely  pass  away  nntil 
the  latter  part  of  May.  Besides  retardinz  the  progress  of  the  survey  somewhat,  this 
freshet  covered  most  of  the  snags  and  fallen  trees,  which  at  an  ordinary  stage  of  the 
river  are  obstructions,  but  which  novr,  hidden  from  our  sight,  escaped  observation. 
Whitehall  (on  maps  Jericho)  was  reached  Hay  11,  Kinston,  Hay  21,  New  Berne,  June  6. 
The  portion  of  tne  Nense  from  New  Berne  to  its  mouth  having  been  surveyed  as  late 
•s  1866,  by  Coast-Survey  parties,  and  there  being  no  special  complaint  of  bars,  dec, 
niitde  by  shippers,  I  concluded  to  restrict  myself  to  a  mere  exaniiTiation  of  this  portion, 
■topping  and  surveying  only  tbo  obstructions  placed  tlicre  duiing  tbe  rebellion. 

After  thui  examination  was  completed,  and  iu  pursuance  of  orders  received  from  yon, 

I  disposed  of  the  engineer  property  iu  my  charge  at  public  sale,  and  returned  June  17. 

The  reeults  of  this  survey  were  plotted  in  tbe  office  from  June  17  to  October  14. 
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rere  ]ilotte<l  by  means  of  calculated  dlatanceB,  the  balance  by 

DBSCBIPTION   OV  Tlie   NBUSB  RIVKR. 

The  Neiiito  River,  aa  far  u»  it  comes  tnto  considtiration  In 
this  report,  flows  throozli  the  counties  of  Wnyiie,  Lenoir, 
and  Craven,  North  Carutino,  in  a  KeueraHy  easterly  direc- 
tion. Tbe  distances  by  water,  as  found  by  the  receot  snr- 
vey.  are— 

Ytojn  GoIdsboTOugh  to  Whit«ha11,  22  miles. 

From  Whitehall  to  Kinston,  21i|  miles. 

From  KinBton  to  Coutentuea  Creek,  19  miles. 

From  Coutentuea  Creek  to  Pitch  Kettle,  lOf  milea. 

From  Pitch  Kettle  to  New  Berne,  21  miles. 

From  Goldsborough  to  New  Berne  the  river  is  narrow, 
and  navigated  at  present  only  by  small  boats,  rafts,  and 
flats.  From  New  Berne  to  its  mouth  it  is  a  wide  ostuary, 
and  navigable  for  sca-^ing  vessels  drawing  not  over  niue 
feet.  The  velocity  ol  flow  for  the  section  from  Golda- 
borough  to  Pitch  Kettle  is  from  1^  to  2  feet  per  s.M;ond. 
Below  Pitch  Kettle  it  is  very  small,  and  greatly  influenced 
by  prevniling  winds.  There  is  no  appreciable  tidal  rliie 
and  fall  at  New  Berne,  the  prevailing  winds  seeming  to 
govern  the  indications  of  the  gauge. 

The  character  of  the  country  through  which  the  river 
flows  is  that  of  alluvial  laud ;  it  consists  chiefly  of  clay, 
.  sand,  and  shells.  A  little  below  Broadway  Landing  a  flne- 
X  grained  slate  is  denuded  by  the  river,  and  at  Fort  Bam- 
3  well  a  conglomerate  of  sliells  of  considerable  toiigliuesa. 
°  With  these  two  exceptions  the  bed  of  the  river  consists 
entirely  of  coarse  sand  and  gravel. 

The  elevation  of  the  banks  varies  from  about  80  feet  (at 
f^  Limestone  Fishery)  to  a  few  inches  above  mean  summer 
I  stand.  From  Golilsborough  to  the  mouth  of  Contentnca 
S  Creek  the  height  is  generally  from  10  to  20  feet  on  the 
concave  side,  and  from  .1  to  6  feet  on  the  convex  side  ;  from 
Coutentuea  Creek  to  New  Berno  it  seldom  exceeds  l>  feet, 
and  is  very  generally  only  a  few  inches  above  mean  supi- 
mer  stand,  (U.)  The  only  range  of  hills  which  the  river 
touches  is  the  one  running  Roia  Whitehall  in  an  almost 
due  westerly  direction.  A  fonture  of  the  river  are  the  nn- 
merous  sloughs,  which  hrancli  off  from  it  at  an  elevation 
of  a  few  feet  above  Kero,  and  sometimes  run  parallel  with 
the  river  for  considerable  distances.  After  the  subsideaee 
of  freshets  stagnant  water  remains  in  the  deeper  portions 
of  these  eloughs,  thus  rendering  the  vicinity  of  toe  rivfr 
anything  but  healthy.  The  subjoined  sketch  presents  a 
general  cross-sectiou  for  this  portion  of  the  river.  It  wilt 
bo  seen  from  it  Ibat  a  belt  of  low  land,  densely  woodvd, 
borders  the  convex  side  of  the  river,  which  forms  part  of 
the  bed  for  ft^sbet  discharge.  In  straight  reaches  and  in 
the  "Let  Louts"  a  belt  of  low  land  borders  the  river  ud 
both  sides. 

The  course  of  the  river,  from  a  point  about  nine  and  a 
half  miles  below  GoMsboroocb  to  the  mouth  of  Coutentnta 
Creek,  is  very  tortuous  and  difficult  for  navigation,  i 
remarkable  series  of  bends  occurs  between  stations  HA  noA 
215.  The  river  oontractsheresuddenly  to  a  width  of  abvot 
80  feet,  and,  after  making  several  abrupt  bends,  enters  a 
straight  reach,  in  which  it  spreads  sndaonly  to  a  width  of 
350feot. 

Another  series  of  abrupt  bends  occurs  about  four  mile* 
below  Whitehall ;  and  still  another,  the  most  formidable  ta 
navigators,  begins  about  seven  and  a  quarter  miles  above 
Kinston,  and  continues  for  five  miles.  This  latter  serin  ii 
vulgarly  called  "  Let  Lones,"  and  is  much  dreaded  by  tii« 
flatMioatmeu  navigating  the  river.  In  all  those  bends  the 
bed  of  the  river  is  very  much  contracteil,  the  depth  of  tba 
channel  is  increased,  as  is  also  the  velocity  of  flow  on  the 
current  side,  white  the  convex  side  shows  eddies  and  baek 
currents.    To  aggravate  the  evil  all  floating  logs,  &o.,  are 
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rciiililr  deposited  id  these  Iwnds,  ond,  occupying  the  concare  side  of  tlie  river,  cUoke 
ii|)  Ihtf  cliiwiiel  completely.  Tlie  reginieti  of  tlie  river  in  tlioso  pLoeoa  is,  of  course,  very 
iiiistable.  New  cul-ofl'e  are  continuatly  funiiiug,  as  nill  be  seen  on  glnnciog  at  Sheet 
III  nf  the  Bccorupaii]*!!!);  map  of  thu  river.  Many  years,  however,  muaC  olapHO  befnre 
!i  new  ciiC  caD  be  mrMle  practicable  by  the  actiou  of  uatiire  alone,  because  the  low  laud 
Innlcrinx  od  the  river  is  geueratly  so  densely  wooded  tliat  the  i n term i ogling  roots  of 
llic  Isreer  trees,  sncb  as  cypress,  gnm,  &c.,  of  which  the  growth  consists,  form  nn 
nliMotiC  compact,  and  certainly  a  very  strong  and  lasting  wall,  against  which  the  action 
nf  irstrr  is  nearly  inefiectnal.  The  removal  of  those  trees,  with  their  roots,  nuuld,  in 
Biof.(  ciuics,  induce  the  speedy  formation  of  new  cut-offs. 

Tbe  Kdvsniing  depth  of  water  in  the  channel  from  Golilsborouch  to  Kinston  is  4j 
fn'i;  btlow  Kinston  S  feet.  The  miniuiiim  depth  of  4j  feet  is  fotiud  on  two  bars,  one 
ilxiut  une  and  a  half  miles  above,  the  other  stboat  half  a  mile  below  Kinston. 

Aliout  three  miles  below  Kinston  the  North  Carolina  auil  Atlautic  Railroad  oiosses 
Ibi^  river  on  a  pile-bridge,  at  an  angle  of  75"  lo  the  direction  of  the  curreut.  The  clear 
wulth  of  spun  la  17  feet  6  inches  j  the  clear  height  or  reference  above  zero  of  thu  floor 
it  17  feet.  From  these  dimensions  it  is  apparent  that  tlie  bridge  is  an  obstrucliou  to 
nuv><^lion.  The  original  bridge,  which  was  burned  during  the  rebellion,  was  a  "  Howe 
tru!s"  of  two  spans,  one  of  them  being  a  draw. 

The  principal  obstructions  to  navigation  besides  those  mentioned  are  snags  and  fallen 
ttrmi.  They  consist,  in  a  great  part,  of  cypress  and  gum  trues,  which  range  from  6 
iucliKH  tu  5  feet  in' diameter.  Tlie  m^ority  of  them,  however,  are  from  2  to  2^  feet  in 
•liaaicter.    There  are  also  many  hanging  trees. 

.\lioDt  seven  miles  below  Kinston  there  is  an  artificial  ohstrnctiun,  the  Southwest 
BWkade,  which  almost  compl^ly  blocks  the  river.  It  consists  of  fivo  cribs  filled 
cilh  ttcnes  and  placed  in  two  lines,  checkerwise,  across  the  river. 

Of  ill  the  county  bridges  which  ci'oased  the  Neuse  between  Qoldsborotigh  and  New 
Brnie  none  are  standing  at  present,  except  the  bridge  at  Kinston.  The  charred  re- 
luaius  of  the  others  form  obstructions  in  the  river. 

The  piirtion  of  the  river  from  tho  mouth  of  Contcntnea  Creek  to  Pitch  Kettle  was, 
.vt  alreiuly  mentioned,  improved  by  tho  State  of  North  Carolina  in  the  years  I'^.'iti  and 
K'>7.  The  improvements  cooslstecl  in  the  removal  of  snasa  and  tho  erection  of  wing- 
'bm.s  I  had  been  informed  at  New  Berne  that  surveys  had  been  mode  of  the  river 
Wfiiro  the  coDxt  ruction  of  the  datns.and  that  maps  and  records  wore  ou  file  at  Raleigh; 
hnt  [i|Kin  direct  inqniry.oddrossec)  to  the  honorable  secretary  of  state  of  North  Caro. 
lino,  was  Informed  that  no  records  were  on  lllo  relating  to  tho  survey  or  dams. 

The  wing'dnma  leave  the  shore-line  at  an  angle  of  from  12^  to  Sli'J,  nntil  they  reach 
a  I">tDt  at  a  sufficient  distance  fVom  the  bank  to  reduce  the  width  of  the  river'  to  the 
desired  dimension,  when  they  mn  parallel  with  the  banks. 

The  diagonal  or  wing  portion  of  these  dama  oonsistud  of  a  double  row  of  nilea  and 
•b I et -piling,  filled  with  muck  'taken  from  the  banks,  and  floored  ovtir.  Width  of  dam 
•i  fivt.    The  parallel  pari  of  the  dam  consiafed  of  alternate  stretches  of  the  above  solid 

■' lid  fcheet-piliiig  alone.    So  for  oh  I  could  judge  without  having  previous  surveys 

"siKisal.tbeeffect  of  the  dams  was  satislUctory.  They  are  mostly  well  preserved. 
iliately  below  Contentnea  Creek  there  are  tho  remains  of  a  cuiTer-iUm,  des- 

•  ••••■•i  tu  inclose  tho  fonnilations  of  a  partial  lock,  bnt  whidi  was  wrecked  when  tbe 
v^iit-r  wan  pumped  out  preparatory  to  laying  the  foundations.  The  lock  was  intended 
''■'lii-ct  arise  of  two  feel  at  the  mouth  of  Coiitentuea  Creek.    Tbe  remains  now  form 

*  i-Tv  diHagTcealite  obstruction. 

At  Pitch  Kettle  Landing  tho  river  makes  a  very  sudden  bend,  much  dreaded  by  flat- 
t>>:itnii'n  on  account  of  the  violence  of  tbe  current  in  the  narrow  port,  and  thu  great 
i!'  [iih  of  water,  preclnding  the  use  of  their  {Mies. 

KiKm  Pitch  Kettle  to  New  Berne  tho  river  is  tolerably  free  of  snags,  and  there  are  uo 
'■'■-In Kt ions,  except  tho  "  Blockoilo''  above  New  Berne. 

TIk*  hloclcailc  b  about  three  miles  above  New  Berne  and  closes  three  principal  cban- 
I  ■  I-  through  which  the  ascent  of  the  river  may  be  continued,  viz,  Bachelor's  Creek 
'  huDiirt,  Xciise  River  or  Main  Channel,  and  LingHeld  C'haunel. 

^  Itjchrlor's  Crerk  Blockade  consists  of  the  following  obstructions ;  On  the  right  bonk 
I'-'-'-n-  .ire  four  triangular  critis  filled  with  stone,  and  sccarrd  by  piles  driven  at  the 
"  iii^ni.    On  the  left  bank  there  is  a  barge,  i:iti  by  Iti  feet,  fillod  with  stone  and  »"•"- 

'■' miW  by  piles.    Tho ^   -    ...     .  .... 

i.-u  of  a  small  spot  In  « 
■"IMifn  piloof  rocka. 

riie  Bachelor  Creek  Channel  connects  alioutoiioandahalf  miles  above  the  hlockadu, 
'htiingh  a  thoroa;;hlare,  with  tbe  Neuse ;  the  governing  deptti  of  it  is  G  feet. 

Tlif.  blockade  of  the  main  channel  consists  of  the  following  obstructions,  starting 
'I'lui  Hog's  Island : 

I.  Ten  triaugolar  cribs,  of  10  feet  on  a  side,  filled  with  stones,  and  secured  with 

,,,   .,.;,  Google 


luiediat 
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5.  Sehouncr  SuowsquHll,  60  feet  by  15,  filled  irilb  stone,  and  with  S  feet  ot  water  on 
ber  deck. 

3.  Scbooner,  name  uuknoTCQ,  44  feet  by  13,  witb  from  C  to  9  feet  of  water  on  her 
deck. 

4.  Interval  of  05  feet  occupied  by  a  few  piles. 

!i.  Canal-boat,  35  feet  by  S;  4  feet  of  water  on  her  deck. 

6.  IritervctI  of  19  feet,  witb  Bome  piles. 

7.  Schooner,  iiuknowu,  46  feet  by  13,  portly  dry. 

8.  Opening,  100  feet  wide,  now  nsed  by  flats. 

9.  Six  triaug;ular  cribs,  reucbiiig  to  Green  Island. 

The  main  branch  of  Lmgfield  Channel  is  blockaded  in  tbe  following  manner,  ccoi' 
meDcing  on  the  right  bank : 

1.  Sixteen  triangnlar  criba,  of  tbe  same  dimensions  as  those  in  main  channel. 

2.  Opening  of  100  feet. 

3.  Schooner  Elizabeth,  60  feet  by  20,  and  IS  feet  of  water  on  her  bow ;  her  stern  drr. 

4.  Inten-al  of  40  feet. 

5.  Brig,  name  unknown,  85  by  30,  partly  dry. 

6.  Six  triangular  cribs. 

At  Fort  Point,  about  four  miles  below  New  Bome,  tliere  is  another,  tbe  "  Fort  Point 
Blockade,"  whicn,  coniucuciug  at  the  right  bank,  cousists  of  the  following  obstmctioos 
and  free  Intervals: 

1.  A  n  limber  of  piles  in  not  over  7  feet  of  water. 

2.  Opening  1,GCHJ  Icet,  with  from  7  to  11  feet  of  water,  a  portion  of  the  Snash 
Channel,  and  at  present  the  only  one  nsed. 

3.  Brig,  name  unknown,  101  feet  by  40 ;  3  feet  of  water  on  her  deck. 

4.  Int<'rval  of  60  feet. 

5.  Schooner  Isaac  W.  Hughes,  83  feet  by  35;  5  feet  of  water  on  deck. 

6.  Interval  of  300  feet. 

7.  Schooner  Sea  Witch,  80  feet  by  38  by  8} ;  from  4  to  5  feet  of  water  on  her  deck. 

8.  iDten-al  of  600  feet. 

9.  Schooner  W.  S.  Sobblns,  80  feet  by  38. 

10.  Interval  760  feet. 

11.  Schooner  Angelina,  60  by  15  feet. 
13.  Opening  300  feet. 

13.  Schooner  Loreua,  40  by  12  feet. 

14.  Interval  50  feet. 

15.  Schooner  Nautilns,  50  hj  15  feet. 


16,  Tbirty-niuo  piles,  reaching  to  left  bank. 

Ail  the  bullH  of  vessels  contaiucd  in  this  blockade,  a 
are  much  broken  np  and  entirely  worthless. 

A  short  distance  below  the  line  of  sunken  halls  there  is  a  double  line,  cheokerwise.  of 
"Yankee-catchers."  These  "Yankee-catchers"  consist  each  of  three  iron-shod  pik*, 
fimily  counectcd  together  at  their  butt-ends  and  secured  to  a  bos,  which  is  filled  with 
stones  and  serves  as  an  anchor.    The  piles  slant  under  a:         .     '  .      .  ■-•. 


«  well  as  that  above  Ken  Beme, 


of  about  20°  to  30°  witk 


tiie  horizontal  line ;  their  polots  are  at  rarloua  depths  below  the  water's  Burface.  8is*ll 
piles  driven  perpendicularly  in  the  ground,  and  connected  with  the  slanting  pile*  b^ 
means  of  spikes,  support  the  whole  ftame  in  its  position.  These  "  Yankee-oatcbm 
form  a  dsngerous  obstrnction  for  sailing-vessels,  as  they  are  lying  in  tbe  track  of  tacl'- 
ing  vesxels,  and  are  not  visible. 

A  short  distance  farther  down  stream  there  is  another  lineof  "Taukev-catchrn..* 
which  ctuiH's  the  oaateni  cliauuel  at  the  upper  end  of  the  Middle  Ground;  eleven  wtt 
were  found  hero  in  from  6  to  (J  feet  of  water. 
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Many  creeka  empty  inlo  the  Neaae,  some  of  which  are  of  importauce.  In  (be  aectioii 
below  Goldslximiigh  the  Cuntuiitima  is  by  far  tbe  most  important,  ttie  fji'eater  portion 
of  the  trndo  whicti  is  Jiow  heing  carried  on  tho  river  coining  froin  tiiia  creek.  I  waa 
informed  that  a  liar  in  ttiis  creuk,  not  more  than  two  miles  above  its  iiioutli,  impedeid 
navigation  greatly,  but  as  uy  iuatructiotiB  (lid  not  include  any  tributary  of  tlia  heiisu, 
I  did  Dot  feel  aucborizeit  to  examine  it 

AlthougL  there  are  some  bars  Iwlow  New  Berne,  it  was  deemed  iiuuecussair  to  ex- 
amine tliem.  l>ecBiise  it  was  well  established  by  tlie  teHtlmony  of  all  masters  of  vessels 
and  pilots  that  the  govemiuK  bar  for  vesHnU  naviKi^ting  the  Neiise  is  uot  in  the  river, 
bnt  at  Hatteras  lulet.    The  water-draught  which  uan  be  taken  over  this  bar  is  9  fe«t 


The  eoDDlry  throngli  whirh  the  Neuse  Hows  directly,  and  that  which  is  drained  by 
ite  trihiitari(«,  is  Btilfin  a  state  of  great  prostration  from  the  effects  of  the  war  of  the 
rebellion. 

Tbe  principal  staple  of  this  portion  of  North  Carolina  is  cotton.  Com,  wheat,  pota- 
toes, and  a  few  vegetuhlcs  are  also  raised. 

Another  important  resource  of  the  country  consists  in  tlieir  pine  furtsts,  which  yield 
exeellent  piti'h,  tnrpentine,  and  rosin.  Extensive  cy press- sw am (>s  occur  in  the  imme- 
diate vicinity  of  the  river,  wliich  are  l)cin);  worked  by  some  shiuf;Ic-factories.  Val- 
uable timber  of  otiicr  descriptions,  especially  oaks  of  various  species,  (wliite,  red,  and 
poet  oak,)  beech,  nah,  &c.,  is  growing  along  the  hanks  of  the  river,  but  is  at  present 
not  made  useful  to  any  extent. 

Ooldttiorough  is  a  new  town,  and  an  important  railroad  station.  The  Weldoo  and 
Wilmington  and  the  Nortii  Carolina  and  Atlantic  Railroads  cross  here.  Tile  town  was 
transferred  tu  this  place  from  Old  Waynesliorough,  on  the  Neuse,  not  many  yean  ago. 
The  populntion  amounts  to  probably  1,500  inhabitants,  about  oue-lialr  of  whom  are 
colored.  A  great  dent  of  cott«u  is  sent  to  OoldsborouBh  from  tbe  ueig)it>oriDg  planta- 
tions, within  a  considerable  distance,  and  shipped  to  tuo  North  on  the  Weldon  and  Wil- 
luinxton  Railroad.  There  is  at  present  no  trade  whatever  carried  on  by  Ooldsbocongh 
on  tbe  Neuse ;  bnt  during  my  presence  at  the  place  a  reconnoitering  party  was  sent  out 
by  the  Weldon  and  Wilmington  Railroad  for  the  purpose  of  ascertaining  the  prac- 
ticability of  navigating  the  river  hy  meaus  of  alight-draught  steanibont.  I  ascertained 
an«rwara  in  GohlBlioroLigb  that  the  company  had  purchased  a  steamer,  but  did  not 
intend  running  her  until  Uie  river  was  improved. 

Whitehall  is  a  small  settlement,  almost  in  the  middle  of  deuae  pine  forests,  which 
famish  a  great  supply  of  rosin^  turpentine,  Ac. 

Kiiistoii  is  a  thriving  town  ot  about  1,000  inhahitanta.  Cotton  is  raiacil  in  the  vicin- 
ity of  the  town  to  the  exclusion  of  everything  else.  There  is  a  steam  saw-mill  here, 
tbeouly  one  1,  noticed  ou  the  river. 

Kew  Berne  is  situated  on  the  conflneuce  of  the  Neuse  and  Trenton  Rivers,  in  a  rather 
low  country.  Tbe  iiopulation  is  estimated  at  3,000,  the  colored  people  lieiiig  decidedly 
in  the  majn'rity.  A  glance  at  a  good  general  map  will  show  the  great  advantages  of 
the  geographical  locution  of  New  Berne.  Lying  as  it  does  at  the  couflueaoe  of  two  con- 
siderable rivers,  and  crossml  by  on  important  railroad,  it  is  the  natural  entrepot  for  all 
the  back  country  drained  by  the  Neuse  and  Trenton  Rivers  and  their  tributaries.  The 
trade  in  cotton,  naval  stores,  and  shingles,  is  very  considerable.  Appendix  A,  con- 
taining a  statistical  statement  kindly  furnished  by  United  States  Special  Deputy 
Collector  E.  N.  Hubl>s,  shows  the  various  items  of  which  the  exports  of  tbe  port 
couBlated. 

The  mode  of  navigation  pursued  before  the  rebellion  was  tbe  following  :  A  light- 
draught  steamer  tow  e<l  a  number  of  flats  u|i  the  river,  and  left  them  at  their  respective 
places  of  deetiuation  to  take  in  their  freight  and  make  their  downstream  trip  alone, 
At  present  this  uavigatiun  is  impossible,  and  the  country  draiuud  by  the  Nense  audits 
tributaries  is  to  a  great  extent  compelled  to  seud  their  staple  overland  to  the  nearest 
railroad.  The  high  rates  of  freight  charged  by  these  latter  is  a  very  serious  drawback 
on  the  cultivation  uf  cotton,  especially  as  the  climate  and  soil  of  North  Carolina  are- 
not  well  adapted  to  it,  and  therefore  a  very  small  margin  of  profit  remains  to  the  cul- 

PROPOSED  IMPROVEMENTS. 

It  appears  that  the  depth  of  water  below  New  Berne  is  snfBcient,  and  could  not  I>e 
increa«ed  to  any  advantage  withont  permanently  improving  the  bnrnt  Hattci;as  Inlot.. 
Above  New  Berne  the  governing  depth  is  4^  feet,  and  this  seems  also  to  be  sulHcient 
for  the  pnrjmses  of  the  proposed  mode  of  navigation.  The  only  iniproveuieuts  deemed 
oecesaary,  consist,  therefore,  in  the  removal  of  snags,  logs,  fallen  tret's,  hanging  trees, 
the  straightening  of  bends  which  are  too  abrupt  to  be  naviuated,  anil  the  raising  of 
artificial  obstructions,  such  as  cribs  filled  with  stone,  piles,  ana  bulls  of  vessels. 


c;oo.^k- 
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No.  1.  Between  statloDB  148  and  315,  cat  50  feet  wide  at  water's  mrface,  5 

feet  deep,  slopes  1  to  1,  cnbic  ynrris TS.i"- 

No.  2.  Betweeu  stntioiiH  T95  aiid  930,  same  dimeDBJona  as  above,  cubic  yards.-  l-O.roi 

Total aif.r- 

At  40  centa  per  cubic  yard,  $87,400. 
Defiectinfc-dikcH  ut  eatrauce  of  each  cut,  bnilt  in  the  same  manner  aa  those 

builtfomierly  by  the  State,  3,000  linear  feet,  atf4. J-^.i" 

Removal  of  Kn.igs,  falteo  trees,  &c.,  5,000  enaj^  at  $7 3i.i-- 

This  includea  the  bendfl  proposed  to  be  cot  olf ;  if  they  are  cut  off  aa  proposed, 

the  number  of  snaga  reduced  to  4,000,  at)? ^.'" 

Removal  of  oijtiro  blockade  below  Kinaton,  116|  yorda  of  rubble-stones  and 

crib-framea,  at  ^ . . 


Rciuoval  of  a  portion  of  the  blockade  at  Hog  Island,  to  give  a  channel  IM  feet 

■wide  and  6  li-et  deep , 

ival  of  1  brJK  and  2  schoouera  from  Fort  Point  Blockade,  and  of  all ''  Yan- 


kee-catchers "  immediately  below  i1 

Removal  of  "  Yaukee-catchers,"  closiug  eastern  channel  at  Jliddlo  Groniid 1'' 

Removal  of  piles  of  burned  bridges,  and  of  coffer-dam  below  CoutcntDca 

Creek 1,-J 

For  en  (Queering  anperiuteadeDce b,'-> 

Add  10  perceut.  for  con  tinge  uoies l;(.i'> 

Total i:AI.'I 

If  the  two  proposed  cuts  be  not  made,  the  cost  will  be  reduced  thus  : 

Snajra,  fallen  trees,  &o ; ., *;ti,  "• 

South weat  Dlockade <'<' 

Hog  Island  Blockade ;" 

Fort  Point  Blockade .'i.i- 

■"  Yankee-entthera," l" 

Tilea  of  bridges  and  coffer-dani  at  Conteutuea  Creek _.  l.v 

Engineering  superintendence '. i.-> 

Add  10  per  cent 4.-': 

Total oiK-y 

In  relntion  tu  the  information  called  for  by  circular  of  June  10,  1668,  pangrnpb  'i. 
have  to  report  the  followiug: 
I.  Answered  iu  body  of  report. 

3.  Cannot  be  answered  conciaely.  The  river  cau  be  improved  to  a  very  great  tzUi 
df  anfllcieut  funda  be  appropriated. 

3.  About  i(t.''iO,UOO  con  bo  profitably  eipeuded  during  the  next  fiscal  year. 

4.  Work  is  located  in  Pamlico  collection-district. 

5.  Nearest  port  of  entry  is  New  Berne,  North  Carolina. 
'6.  Gi'veiiuu  collected  during  the  year,  i5,TO0. 

7,  Commerce  beuefited  may  be  judged  by  the  nnmbcr  of  vesaela  arrived  and  c)r>tv<'. 
which  waa  325,  and  the  fact  that  all  the  country  drained  by  the  Nonee  and  its  tiibau- 

'ries  is  concerueil. 

8.  No  proposals  received. 

All  of  which  is  respectfully  submitted. 

WILLIAM  POPP. 
AtUtant  Etgna 
Mi^or  Wm.  P.  CBAIonux, 

Corpi  of  EHgitteert,  U.  8.  A.,  Bolfimorf,  Sfargland. 


PORT  or  KRW  BSHin!. 
Exporit  to  /jrdffjt  coantriea  during  (ieJiMoi  jeoi-  exdrd  Jumt  30,  1371. 


Lumber,  feet.. 

ShinKles 

Tar,  barrels... 
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Spirits  taTpontiue,  B^lona BOO 

Staves. ...:; 80,000 

ShookB,  (box) 10.000 

Enilroad-lics 5,000 

The  above  fiRnres  are  nearly  exact.    Some  small  exports,  not  wortU  mentioDing, 
vflTe  made  with  tbein,  Bueh  us  lanl,  peas,  &c. 

E.  HUBB. 

Nrw  Berne,  North  Carolina,  •AiEy  31, 1S71. 


Shipllifiil»  cwulabtc  to  domestic  ports  daring  the  fiscal  year  ended  June  30,  1370. 

Lumber,  feet 5,000.000 

Cotton,  bales,  (400  pounds) aO.OOO 

Spirita  torpi-ntine,  );alloii8 400,000 

Crude  turpeutine,  bnrrela 500 

Tar,  barrels 2,000 

Pitcb,  barrels 2,000 

Com,bn8h«ls 600,000 

Staves 100,000 

Sbiuglea 5,000.000 

Potatoes.  (HWcct  ami  Irisb,)  barrels 2,000 

Hides,  (<lr;  anil  BTcen,)  poiiiida SO,  000 

Fmit,  (uroeu.)  ban-els 500 

Fruit,  (dry,)  barrels 500 

Wood,  mail  iirac  til  res  of,  iloxeu  pails 500 

Wood,  cards 500 

Rosin,  barrels -. 80,000 

Railroad-tira 20,000 

Vcgelablcs,  barrels 200 

The  above  figures  woto  mailo  from  a  carefully  prepared  list,  and  by  iuqiiiry  from  reli- 
able partii's,  mid  approximate  verv  closely  to  tbc  principal  articli;s  iii  aiiioiiTit.  Small 
Hhipmcnta  liavo  beien  ma<lo  from  tlio  Lower  Neuse,  which  I  conaot  give  lljrurt-supon. 

E.  HUBB, 
Ik  finis  Colleeior. 
New  Bernk,  Noktii  Carolina,  July  31,  IBJl. 


CusTX»M-HousE,  New  Berne,  North  Carolisa, 

J«ly  31, 1071. 
■  Dear  Sir  :  I  Itntiil  yon  lieremitli  a  statement  which  is  reliable,  in  round  numbere, 
being  rather  nniter  tbati  over.  I  would  state  that  the  Nense  Kiver  Ih  the  great  high- 
way of  travel  from  a  largo  section  of  country  on  Albemarle  nud  I'utiilico  l^ouuds,  and 
it  is  fiiir  to  state  that  probably  1,000,000  bushels  of  corn  were  brought  to  this  port  in 
1^70  by  small  cnift,  500,000  buahelsof  which, orthereabout,  were  shi|ipcdby  raillnlaud 
to  the  tobacco-growing  region  of  the  State.  Pteaao  excase  the  delay  iu  Heuilint;  report, 
aa  I  have  been  atiil  still  am  ipiito  unwell. 

Very  resijoct fully,  yours,  to  commaud, 

E.  HUBB. 
M^orWM.  P.  CiiAionii-L.  T.S.  A., 

Corpit  of  EHgiseera,  Baltimore,  Margland. 


Q24. 

cape  fear  and  deep  rivers. 

United  States  Engineer  Office, 

Baltivwre,  Maryland,  June  1, 1872. 
General:  A  Bnrvey  of  the  Cai)e  Fear  aiid-Deepliivers,  asliighasLa 
Grange,  was  orilercd  in  the  approiiriation  bill  of  March  3, 1871.    The 
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vork  van  taken  in  hand  by  Afr.  George  H.  Elliott  a3  soon  after  tbe  paa- 
sage  of  the  law  as  the  neeesaary  arrangements  could  be  made.  His 
report,  dated  Rlav  ^3,  1872,  is  presented  herewith,  accompanied  by  a 
map  of  the  rivers  in  twenty-one  sheets.  Mr.  E.'s  examination  extended 
aa  far  down  as  Federal  Point.  The  remaining  portioii  of  the  lower 
river,  including  the  bars  and  channels  from  the  sea,  have  t>een  lately 
resurveyed  by  a  party  detailed,  at  my  request,  from  the  office  of  the 
United  States  Coast-Survey,  (/onsiilerable  sums  of  money  have  been 
spent  by  the  United  States  in  the  improvement  of  the  Cape  Fear  River 
below  Wilmington,  The  subject  is  now  being  considered  by  a  board  of 
engineers,  from  whom  a  report  may  soon  he  expected. 

The  improvement  of  Cape  Fear  Kiver  above  VVilmingtob,  and  of  its 
tributaries,  would  doubtless  develop  highly  important  sources  of  wealth 
and  revenue,  of  interest  in  a  national  point  of  view,  as  set  forth  by  Mr. 
Elliott  in  his  report,  and  by  others  referred  to  by  him. 

This  improvement  wonUl,  however,  obviously  be  very  expensive,  and 
under  the  circumstances  of  the  case  I  refrain  fi'om  making  any  recom- 
mendations for  aiipropnations.  Mr.  E.'s  estimates  must  be  considered 
as  only  approximate.  It  could  not  be  otherwise  with  the  limited  means 
at  his  disposal  for  the  examiiration  of  so  long  a  stretch  of  coantry. 
They  indicate  the  certainty  that  a  permanent  improvement  of  tliat  por- 
tion of  the  river  would  l>e  very  costly,  and  should  only  be  entered  npon 
after  minute  and  thorough  surveys  in  detail. 

Very  rc8i>ectfully,  your  obedient  servant, 

WM.  P.  OEAIGHILL, 

Major  of  Engineers. 

Brigadier-General  A.  A.  Huxphbeys, 

Ckief  of  Engineers,  Washington,  D.  C. 


UKITBI>  STATKS  EMSIN'KKR  OlTlCK, 

Ballimore,  Margtand,  Mag  2S,  IflTi. 

COIJ7NGL:  In  compliance  nitb  your  instnictionii.  I  Lave  the  honor  to  siilMuit  a 
report  ou  tlie  enrvey  of  Cnpe  Fcht  and  Deep  Kivers,  North  Carolina,  made  under  jonr 
dlrcctioug  from  May  2a  to  Septemher  30,  1871. 

After  ortjanizint;  the  party,  I  proceeded  to  La  Grau(;a,  or  Cnrbonton,  in  Chathatu 
Conuty,  the  initial  point  of  tJie  survey  on  DecnUiver,  and  followeil  tlie  course  uf  tliat 
stream  to  Iluywood,  where  it  Joins  the  Haw  River,  and  fiimiB  with  it  the  Cupp  Fear: 
tlie  survey  wan  continued  thence  alouK  the  course  of  this  streani  to  Reevera  Poinl. 
some  twenty  miles  lielow  WiliiiiiiKtoD,  and  nearly  opposito  to  Federol  Point. 

With  slif^ht  excpptioua,  the  weatlier  was  favorable  to  the  prosecution  of  the  snrvey, 
as  was  bImi  the  sinte  of  the  river,  after  the  first  few  weuks,  low  water  ptevailinx 
throoKbont  the  whole  extent  of  that  portion  of  tbo  river  where  nuviijaliou  is  snbjeel  to 
iutetmption  from  that  cmise.  A  good  opportunity  wan  thus  HfTonU'ilforeKaniiuiuetlii' 
sand-ahoalannd  bars,  which  are  so  nnmerous  in  one  portion  of  tlie  Caiie  Fear,  and  wbicb. 
while  the  survey  was  in  progress,  to  a  very  considerable  extent  Husiianded  navii^ation 
for  alMut  two  niontlia. 

The  entire  conntry  drained  by  the  Deep  River  coniprines  an  area  of  one  thouMnd 
square  miles,  aflbrding  an  abundant  supply  uf  water  for  a  sluckwater  navigatinn. 
and  for  mill  pnr|ioscs.  It  is  subject  toextensivo  freshetH,  which  overflow  the  baalu  "f 
the  lower  portion,  at  times,  to  a  dejrtb  of  tO  or  lit  feet,  doin<g  much  imury  to  the  crop" 
and  farms  in  the  immediate  vicinity  of  the  river.  Tlie  portion  of  the  Deep  River  cuoa- 
try  which  came  within  the  scope  of  the  snrrey  contniiis  M>mc  flue  ftrnis.  yielding  i 
surplus  of  grain,  which  is  maiiufaetured  into  flonr  and  troiisportod  to  Fayettevflle  or 
Raleigh. 

The  nrineiiialrlnim  of  this  conntry  to  notice,  however,  is  its  wealth  in  mitienilB,psr' 
tlcnlarly  in  coal  and  iron,  which  are  very  ahnndant,  liut,  owing  to  a  want  of  tran»- 
portation,  the  mines  have,  np  to  the  present  time,  remained  almost  entirely  nndevrl- 
oped.  The  exlent  of  the  cual-iielils  has  been  accurately  defined  by  Profewior  E.  Em- 
uioiia,  in  >i  geologieal  snri-ey  made  under  authority  of  the  State  of  North  Carolina. 

luhisii'portof  lt^3,  he  estimates  them  tocoverauareaof  ninety  square  niiteti,  and  to 
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coiitaio,  at  the  very  lowest  eatimatc,  259,000,000  tong  ensily  workable.  Tlir  coal  is 
bitumiuons  in  character,  and  boa  been  |>roved  b;  analysis  and  actual  trial  to  be  of 
SQperiur  qnality.  Prsvions  to  1850  a  slmft  was  excavated  at  Egjpt  to  a  donlli  of  460 
feet,  oud  a  considerable  quautity  of  coal  taken  ont,  bnt  the  proiiiietora  tiavinf;  no 
nitiUUS  of  gvttiog  it  to  market  \\i:te  cciniiielled  to  soBiwild  operations.  By  the  retieiit 
coinplutroti  of  tbo  Chatham  Kailroad  I'roiu  Raleigb,  there  is  uoiv  continuous  railroad 
comomtiicatini)  between  Egypt  and  the  sea-boanl  at  Norfolk,  and  the  company  who 
own  the  shaft  have  made  preparations  to  resume  operations,  bnt  it  is  doubtful  wuethor 
tbti  high  rates  of  freight  on  the  railroad  will  admit  of  the  mine  being  irockeil  prof- 

The  principal  dcpOHit  of  iron-ore  is  fonnd  about  nine  miles  from  the  Gnlf,  in  a  hill 
known  as  Ore  Kuob,  which  is  elevat-od  some  300  feet  above  tho  aurronniliu);  country, 
ami  covers  aboat  300  acres.  A  massive  vein  of  valuable  on:  np|)ears  to  bisect  it.  Valu- 
able scams  of  black  baud  ore  are  also  fonnd,  Bccompanyiu^  the  uoal'St-auiB.  Nine 
niilen  below  Haywood,  at  Bnckhom,  on  the  oast  bank  of  the  Cape  Fear,  is  u  large  ore- 
hill,  covering  some  300  acres,  which  is  said  to  contain  a  solid  vein  of  nearly  pure  per- 
oxide of  iron,  8  feet  in  width. 

Id  this  vicinity  granite  is  fonnd  in  considerable  quantities,  of  a  quality  similar  to 
that  used  in  the  coostmction  of  the  capitol  at  Koleigh.  On  the  Deep  River,  below 
"sP'P'i  '^  '^  eopiwr  mine,  which  has  been  worked  fur  several  years,  and  now  yiflds  a 
oluable  ore.  In  addition  to  these  uiinerals,  there  are,  some  ten  wiles  above  La  Grange, 
extensive  deposits  of  noap-slono,  and,  throughout  the  coal'Sesnis,  beds  of  conglomerate 
from  3  to  3  feet  in  thickness  are  fbuiid,  wliicU,  being  free  from  iuterstrutitii'd  matter, 
arv  well  adapted  for  niillatonss  fur  grinding  corn.  There  is  no  timber  suitable  for 
naval  purposes,  but  there  is,  and  with  Judicious  cutting  long  will  be,  au  abuiidaut 
source  of  charcoal  fur  use  in  the  niauufactnre  of  iron. 

The  Cape  Fear  flows  in  a  southerly  course  for  some  forty  miles ;  its  general  direction 
tbunce  is  south  and  sonlhwost  to  Fayettevitle,  whence  it  again  flows  soutlieosterly  to 
Wilmington,  and  then  south  to  the  ocean.  In  addition  to  the  waters  of  the  Deep  and 
Haw  Rivers  it  receives  those  of  several  other  strennis,  and  drains  a  considerable  area 
of  country.  It  is  snbject  to  freshets,  which  overflow  the  banks  and  injure  the  crops 
and  farms  n^jac^nt,  at  times  very  materially,  Fi)r  the  first  thirty  miles,  where  the 
river  is  wide  and  the  banks  generally  low,  the  rise  does  not  exci-ed  20  feet,  but  in  the 
sncceediug  scventy-fivo  miles,  where  the  river  is  narrow  and  the  banks  high,  it  is  much 
greater,  being  occasionally  at  Fnycttevillo  65  feet.  In  the  country  adjacent  to  the 
ri^'er,  for  thirty  miles,  no  manufactured  are  carried  on,  the  attention  of  the  population, 
which  is  very  thin,  being  confined  to  agriculture;  some  cotton  is  produced.  The  next 
seventy-five  miles  comprise  the  yellow-pine  timber  country,  which  is  dotted  over  with 
turpentloe-dUtilleries,  the  production  of  naval  stores  being  very  large.  Large  quanti- 
ties of  timber  are  cut  and  rafted  down  the  rivet  during  frehhets  to  Witmingbm.  From 
3.O00  t«  5,000  bales  of  cotton  are  annually  raised,  and  shipped  from  Payetteville,  in  ad- 
ititiim  to  which  a  considerable  qiuiiitity  is  used  by  several  mills  in  that  vicinity.  In 
the  swamps  on  thepeninsnla,onthueust8ideoftheCapBFeav,  a  large  nnnibor  of  shingles 
and  staves  are  made  and  shipped  down  to  the  river.  The  remaining  portion  of  the 
ciiiiutry  ailjarent  to  the  river,  until  near  Wilmington,  is  not  much  cnttivated,  coDsist- 
iuf;,  as  it  does,  to  a  great  extent,  of  swamps,  which,  however,  are  not  much  worked. 
AlioTo  and  below  Wilmington,  fur  some  miles,  thu  swamps  have  been  cleared  and 
ditched,  at  great  expense,  for  the  cultivation  of  rice,  but  the  minority  of  these  planta- 
tions have  not  yet  recovered  tVoiu  the  injuries  the  dikes  sustained,  principally  through 
nefflcct,  during  the  war. 

The  attention  of  the  public  men  of  the  State  of  North  Carolina  has  been  longc.'Uled  to 
th«  mineral  resources  of  the  Deep  River  country ,  and  that  a<ljacent  to  the  upper  Cape 
t  Fear.  On  April  III,  IK>d,  the  Senate  of  the  United  States,  by  resolution,  anthorizcd  and 
inetrncteil  the  Srcrntary  of  the  Navy  to  canae  a  tltoroui;!)  examination  to  be  made  of 
the  iron,  coal,  and  timber  of  the  Deep  Kivec  country  in  the  State  of  North  Carolina,  and 
that  he  report  upon  the  expediency  of  establishiug  at  some  point  in  that  State 
machine-shops  and  workshops    for  the  construction  of  engines,  boilers,  and  naval 

This  dnty  was  committed  by  the  ht^noriLbtc  Secretary  to  Admiral  (then  Captain) 
Charles  Wilkes,  who  was  accompanied  by  Chief  flugineers  Hunt  and  Martin, and  Naval 
Constructor  Pook.  The  n^port  of  Captain  Wilkes  on  the  subject  is  full  and  exhaustive, 
and  was  pablisbeil  in  Ex.  Doe.  No.  26,  Sennte,  second  session  Thirty-fifth  Congress,  to 
which,  for  detailed  information,  analyses  of  coal,  iroo,  >!kc.,  reference  is  requested. 

Several  attempts  have  been  made,  at  different  times,  to  improve  tbe  navigation  of 
these  rivers,  and  thus  afford  an  outlet  for  the  mineral  wealth  of  tbe  country,  bnt  so  far 
without  BucceRS. 

A  brief  sketch  of  those  is  here  submitted.  In  1796  the  Ca|)«  Fear  Navigation  Com- 
pany was  chartered  by  the  State  of  North  Carolina,  with  a  capital  of  |8D,0U0,  to  improve 
the  navigation  of  the  Capo  Fear,  and  of  Deep  and  Hiiw  Rivers.  lu  1815  additional 
L>rtTileges  were  granted  to  this  company,  and  authority  given  to  increase  tbe  capital 
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abiclt  to  $100,000.  In  1823  tbe  legislature  ftiithoriied  tha  board  of  internal  improve- 
meiita  of  North  Carolina  to  subscribe  §2.'), 000  to  the  stock  of  the  Cape  Fear  NavigatioD 
CnmpaDy  on  behalf  of  the  State,  on  conilition  that  said  board  should  have  the  excla- 
sive  iliit!ctiou  of  the  work,  makiug  of  contracts,  &c.  I  have  been  unable  to  obtain  an; 
rcconls  of  what  was  done  uuder  tneso  charters,  other  than  what  is  contained  in  the 
report  of  Mr.  Hamilton  Fulton,  State  engineer  of  the  board  of  public  works  for  the 
jear  lB2i,  (a  copy  herewith,)  from  which  it  appears  that  the  companies  had  spent  their 
money,  and  accomplished  no  useful  result.  From  this  time  nothing  seems  to  have 
been  dune  until  1848-'49,  when  a  company  \iaa  or);anized  with  a  capital  of  $200,000,  of 
-nhjcli  the  State  subscribed  iHO.OOO.  Surveys  were  made  of  the  rivers  from  Evan's 
Bridge  (iiow  La  GraaKo)  ta  Fayetteville,  with  a  view  of  constructing  locks  and  damx 
tn  tiiaintain  a  continuous  slackwater  naTisntion  between  the  Deep  River  coal-fielila 
and  Fnyettoville.  Estimatrs  were  made  and  coutracte  entered  into  for  the  completion 
of  the  whole  work  by  January,  1H52. 

During  its  prncress  it  was  found  necessary  to  construct  additional  locks  and  dam^ 
thus  increasinf;  toe  cost.  As  the  time  appronched  for  llie  completion  of  the  contrart, 
it  was  evident  that  tbe  coutmct^rs  were  nnuble  to  fullill  its  terms.  After  some  delay 
they  were  notified  that  it  was  almndoned,  and  that  the  company  intended  to  pros- 
ecute the  work  by  other  agencieH,  which  they  did  for  several  months. 
.  Durinj;  the  year  IBSS  they  niemorialize«I  the  general  assenibly  to  havo  th'ir 
capitalHtockincreoscd  to  9350,000,  and  that  the  State's  subscription  to  the  same  be 
increaseil  to  threc-llftbs  of  the  whole  amount.  The  request  van  granted,  the  work  again 
prosecuted,  and  was  evontnally  so  far  successful  that  a  stearuer  did  pass  over  the 
whole  route,  but  the  company  were  never  able  to  keep  the  locks  and  dama  in  a  condi- 
tion rerpiisite  to  secure  uuiutermpted  commuuication. 

Of  the  causes  tu  which  the  failure  of  this  attempt  to  improve  the  navifraition  of  these 
rivers  nny  be  attributed,  it  is  ditUcnlt  at  this  time  to  siionk.  Some  of  the  sitex  for 
dams  were  eritiri'ly  nnsuitablei  as  it  was  almost  impossible  to  secure  the  ends  from  the 
action  of  the  tteshets,  cxceiit  at  enormons  expense,  and  the  result  was  the  water  cut 
awny  the  bunks  at  the  ends  of  the  dams,  and  so  destroyed  the  ntility  of  the  whole 

Captain  Wilkes,  in  his  report,  speaks  of  "  the  liberal  appropriations  of  the  State,  so 
lavishly  squandered  in  the  construction  of  iuetHcient  dams  and  Insecuro  locks,  whirli 
were  found  inadequate  to  liear  their  own  weight,  without  the  force  of  the  water,"  Mr, 
Fnllon,  in  his  rejiort,  (1*S!,)  says,  "  It  was  considered  espedicnt  by  the  directATs  to 
commence  operatiuns  at  both  eTids  of  the  undertaking.  The  impolicy  of  this  mnasiire 
has  been  clearly  proved  by  their  expendiu);  a  great  part  of  thoir  funds  without  effect- 
ing anything  of  utility."  The  company  who  commenced  in  1B49,  instead  of  profiting 
by  former  experience,  piirsned  the  same  course.  The  whole  worli  was  pat  under  con- 
tract at  once,  and  Ihoy  endeavored  tu  havo  it  all  carried  on  nt  once.  It  wiis  founil  ini- 
possililc  to  obtain  the  necessary  hands  to  work  advantageously  and  secni«  the  work  »» 
it  progressed,  ami  in  consequence  a  whole  season's  labor  on  llie  locks  and  dams  would 
be  utterly  destrnyi'd  by  the  first  freshet.  Whatever  the  causes,  the  work  praclicall.v 
was  an  utter  failure,  as  is  readily  seen  in  the  present  condition  of  nearly  all  the  locks 
and  dams  that  still  exist.  The  result  has  beeu  to  shako  the  faith  of  the  people  who 
contributed  their  means  to  this  undertaking  in  the  possibility  of  any  future  attempt 
of  the  kind  being  Buccessfnt.  The  total  amount  expended  by  tbe  laet  cotupany  w;is 
about  ^r>o,wo. 

The  works  projectedund  constructed  by  these  companies  consisted  of  19  riTer-<lani!t 
AvDiSOOto  1,200  feet  in  length:  2  slough-dams;  3  short  tanals;  20  lift-locks,  and  3 

Siiard-locks,  the  location  of  whicli  may  be  seen  by  referenci-  to  the  map  herewith.  Tli? 
ama  were  built  to  snch  a  height  as  to  give  a  depth  of  3}  feet  on  the  miter-sill  of  tbe 
lock  above.  The  lock-chambers  were  115  feet  loug  hv  Itf  fuet  wide,  except  the  thnt 
nearest  Fayetteville,  which,  to  accommodate  the  lumber  interest,  wore  made  tt!>  by  ^4 
feet.  The  locks  and  dams  were,  with  two  exceptions,  constructed  of  timber  crib- 
work,  bolted  to  the  rock,  and  titled  with  stone.  One  of  the  exceptions  not«d  is  theikiu 
at  La  Grange,  which  was  api>arently  only  temporary  in  its  character,  runeisting  i>r 
fl*Hnie-tini1ier  knees  fastened  to  the  rock  and  covered  with  plank ;  this  darn  is  ke]it  in 
moderate  repair  by  thoownor  of  the.ailjacent  mill.  The  other  exception  is  the  lift- 
lock  at  I.orkville,  which  is  entirely  of  stone.  The  only  dams  on  the  Deep  River  whicb 
are  now  intact  are  at  the  Gulf,  Gorgas,  and  Lockville ;  the  one  below  Euypt  is  nnt 
much  broken;  Rives's  Is  also  susceptible  of  repair,  but  the  location  should  be  chsngi'J, 
if  possible.  On  the  Capo  Fear,  the  main  dam  at  Buckhom  is  the  only  one  in  a  modrr- 
ate  state  of  preservation,  the  remainder  being  utter  wrecks. 

TOWNS  OX  TIIK  KIVEI(.S. 

On  tbfPcPp  Rivertheniare  notowiis  wnrthyof  the  name.  At  La Gran(;e  dam  tbrre 
is  n  grist  niill ;  at  the  Gulf  there  area  grist  and  carding  mill  andseveral  stores.  Prepai- 
ations  were  made  here  daring  the  war  to  erect  extensive  iron- works,  the  ore  to  be  obtaioefi 
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froin  "Ore  Knob."  A  large  Btn elf ing-fn mace  and  extenalTO  workBliopa  were  partiallj 
erected,  liiit  not  cucoplotert.  EKypt,  twelve  and  a  lialf  wiles  below,  is  ouu  of  tJie  moat 
ioiportnnt  places  on  the  river.  It  is  the  tenninus  of  the  Western  Railroad,  distant  from 
Fayetteville  forty-two  miles ;  it  is  lu  tbe  center  of  the  coal-fields,  and  :i  slmft  lios  been 
~i  ;;'^llvated  to  ndepth  of  40  feet,  ft'om  wbicbcnal  is  novr  being  taken  out.  Ttvo  miles  below 
EgJ'pt  are  the  Kndor  irou-works,  built  by  tbe  confederate  government  during  the  late 
war;  they  arequiteextenaive,  and  the  bnildings,  furnaces,  engines,  and  other  machinery 
are  apparently  in  good  c<mdition.  Since  tbe  war  no  operatioDBhave  been  carried  on,  but 
I  was  informed  that  some  gentlemen  are  now  negotiating  for  the  purehusc.  The  great 
obatacle  is  the  want  of  transportation,  as  it  would  i>e  necessary  for  them  to  improve 
the  navigation  of  the  river  to  bring  ore  and  carry  away  their  products,  in  order  to  work 
to  advaulugc.  At  Uorgas  Dani,  twenty-two  miles  below,  is  a  grist-mill.  At  Loakville 
a  small  population  htm  been  catbered  by  a  grist-mill,  repair-s1io[M,  and  the  Chatham 
Bsitruad,  which  passes  through.  The  fall  iu  the  river  in  this  vicinity,  being  some  85 
feet  in  a  very  short  distance,  affords  a  very  fine  water-power,  and  the  company  who  are 
negotiating  for  the  purchase  of  Endor  works  propose,  if  tbey  succeed  in  their  opera- 
tions, to  establish  at  Lockville  extensive  workshops.  Haywood,  situated  about  one 
mite  from  Deep  River,  near  ite  confluence  with  tbe  Haw,  has  only  a  very  Nniall  popula- 
tion, although  tho  oldest  town  on  tbe  river ;  the  Cliatbam  Railroad  ]iaases  by  it  also. 

The  Urst  town  on  tbe  Cape  Fear,  iu  descending,  is  Lillington,  the  capital  of  Harnett 
County,  distant  from  Haywood  twenty  and  a  half  miles.  It  contains,  in  a<ldiIion  to 
tlie  Gourt-honse  and  jail,  f»ur  stores  aud  a  few  residences,  but  having  only  recently  been 
made  the  county-seat,  has  only  a  small  population.  The  next  town  is  Averysborough, 
in  Cnmberland  County,  eleven  and  a  half  miles  below,  which  has  a  jioimlation  of  from 
200  to  300  iMirsons.  In  this  ueichborbood  turpentine-distilleries  are  first  mot  with. 
Large  quantities  of  timber  are  also  cut,  to  be  railed  down  the  river  during  fresbots. 
Between  Averysborougb  and  Fayetfoville  there  are  no  towns.  Fayetteviile,  the  couuty- 
stal  of  L'nmberland  County,  is  pleasantly  situaletl  on  Rockftsh  and  Crosa  Creeks,  about 
one  niilu  from  the  river,  and  elevated  above  it  some  Tr>feet.  It  b.'u  a  population  of 
from  5,000  to  6,000,  and  is,  nest  t«  Wilmington,  tbe  principal  depot  for  naval  stores  in 
tile  State.  Tliere  am  numerous  turpentine-distilleries  in  its  immediate  vicinity,  and 
fur  mili^  around  it,  the  products  of  which  are  bronght  here  for  shipment.  A  consider- 
able business  is  also  done  in  flour  and  cotton.  There  ore  several  gnst-millH  and  cotton- 
mills  iu  the  vicinity,  and  this  latter  branch  of  business  is  rnjudly  increiising.  Six 
■teamcrsaro  regularly  engaged, plying  between  Fayetteviile  and  Wilmington,  two  gen- 
erallj  leaving  each  end  of  the  route  every  week-day.  The  trip  occnpies  from  twelve 
Id  fifteen  hours  during  the  season  when  there  is  an  ample  depth  of  wulur.  None  of 
'  these  steamers  have  a  drangbt  exceeding  3fi  inches,  when  loaded,  and  generally  only 
about  9>4  inches.  There  was  a  veiy  flue  United  Slates  arsenal  locabnl  here,  but  it  was 
destroyed  near  the  end  of  the  war,  when  the  whole  town  suffered  nmcli ;  its  business 
and  population  have,  however,  steadily  increased  since  the  war.  The  Woat«rn  Rail- 
road, before  mentioneil,  rune  from  Fayetteviile  to  Egypt,  through  generally  an  unpro- 
dnctivH  section  of  country,  agriculturally,  but  the  naval  stores  furnish  ample  freighta. 
By  tbe  recent  extension  of  tlio  Chatham  Railroad  to  a  point  on  tlie  Western  Kailroad, 
Fayetteviile  has  now  continuous  railroad  communication  with  the  sea-board  at  Nor- 
folk, via  Raleigh  and  Weldon. 

Such  statistics  concerning  the  trade  of  Fayetteviile  as  could  be  obtained  arc  here- 
with submitted. 


Number  of  barrels  rosin  shipped  annnally - S50, 000 

Niiml>er  of  barrels  spirits  turpentine  annnally 40,  000 

Number  of  bales  cotton  annually 3,000  to  5,  000 

>iuml>er  of  bags  flour  annually Ih,  000 

Miscellaneous  freight,  tons 40.000 

Elizabeth,  the  county-seat  of  Bladen  County,  is  situated  near  the  river,  forty-one 
miles  bcluw  Fayetteviile.  A  small  population  is  scattered  in  its  ncighburhood,  en- 
gaged in  the  manufacture  of  naval  stores.  There  are  several  stores,  supplying  the 
Biirrounding  country, and  pnrchasing  its  products,  which  are  shipped  diiwn  tlie  river. 

WhiteliaU,  sixty  miles  below  Fayetteviile,  is  a  small  settlement  on  the  bank  of  the 
river,  where  naval  stores  are  mauufactiired,  and  the  inhabitants  of  the  hack  country 
pmchase  Iheir  supplies  and  bring  their  products  for  shipment.  Between  this  place 
and  Wilmington  tbero  are  no  towns.  Landings  throughout  tbe  whale  course  of  the 
river  below  Fayetteviile  are  very  numerous,  at  most  of  which,  for  sixty  or  seventy 
miles,  one  i>r  more  turpentine-distilleries  are  found. 

Wilmington  is  situated  principally  on  the  east  bank  of  tbe  river,  about  twenty-five 
miles  from  itn  mouth,  and  is  the  largest  city  in  the  State,  having  a  population  of  15,000. 
A  report  on  the  trade  and  resoui*ces  of  Wilmington  hae  recently  Iweli  published  by 
order  of  the  Chamber  of  Coionierco  of  that  city,  (copy  herewith,)  to  which  refer- 
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eace  is  rcqiieateil  for  detailed  tuformatioD  on  the  subject,  atatUtica  only  Iwtnjf  here 
appended. 

—WILMINGTON. 


ShipmaiU  during  Ike  fin'al  i/rar  tndtd  June  30,  1671. 
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For  tbe  purpose  of  a  more  mlnnte  description  of  the  rivers,  they  will  be  divided  into 
four  portions: 
Tlie  first  extends  from  La  GranRo  to  Fayctteville,  a  dietaaoe  of  eigbty-Sve  uiUm. 
The  second  Rxteuds  from  Fuyetteville  to  Hungry  Neck,  a  distaDce  of  sixty -six  miles. 
The  tliird  extends  from  Huni^y  Neck  to  Wilmingtou,  a  distnuce  of  forty-six  miles. 
Tbe  fourth  extends  from  Wimiington  to  Reeve's  Point,  a  distance  of  nineteen  miles. 


Tbe  Deep  River,  from  La  Orange,  flows  through  the  valley  of  that  Dame,  the  banlis 
being  of  allnvion,  occasionally  varied  by  sandstone,  nbicb,  in  a,  few  instances, 
presents  per)>eudicular  and  overhanging  cliffs  rising  to  a  height  of  about  100  feet.  The 
obstructions  to  navigation  consist  of  falls  Tchich  arc  mot  with  at  intervals  throughout 
itfl  extent.  Owing  to  the  existence  of  the  dams  mentioned,  these  falls  were  not 
visible,  except  at  the  lowev  portion.  The  total  fall  in  tweutv-eight  and  a  half  miles 
is  about  6  feet,  but  this  is  confined  to  sJiort  distances,  at  Pulleu  s  Falln  amounting  to 
25  feet  in  thrce.fourths  of  u  mile.  A  canal  was  excavated  to  pass  these  fulls,  wbicb 
can  again  be  made  navigable  at  slight  oxpeuitc.  Thence  to  Haywood  the  full  ia 
Blight,  and  do  serious  obstacle  is  met  witii.  Tbo  Cape  Fear  flows  through  an  alluvial 
couutry  to  near  Avorysbornitgh,  its  width  varying  from  *00  to  600  ftot,  and  the  banks 
beiDg  nsually  Ion.  The  principal  exceptions  to  this  are  at  a  short  distance  b«low  • 
Norrington's  Dam,  where  Ibere  is  a  series  of  rocky  prominences  froui  Ti>  to  100  feet  in 
height,  rising  [HTpeudicularly  from  tbe  water,  and,  in  eonio  ipBtaucca.  ovi>rhaugiDg. 
Below  Avery sboi'oiigh  the  river  is  narrow  and  the  banka  high,  the  soil  being  very  saoi^ 
and  not  much  suited  to  the  production  of  cereals.  Fine  qualities  of  yclluw-pine 
timber  abound  in  this  portion.  From  Haywood  to  Biickhom  Falls,  a  distance  of  six 
miles,  the  fall  is  about  6  feet,  which  is  regnlurly  diatributed,  except  at  a  point  opposite 
Chapman's  Island,  where,  in  about  20  feet,  it  is  1.5  feet,  duo  principally  to  anurliticial 
dam  built  for  a  fish-trHp.  Biickliam  Fulls  are  one  and  a  half  miloH  long,  and  the  fall 
in  this  distanco  is  some  20  feet.  These  falls  were  passed  by  navigable  dlonghB  and  a 
canal,  as  shnwu  by  tbe  map.  From  Buckhoni  Falls  to  Battle's,  two  miles,  the  vertical 
descent  is  8  fei-t,  in  a  succession  of  small  falls.  From  Battle's  to  Norriof^tun,  tbnw  and 
a  half  miles,  the  vertical  fall  is  9  feet,  and  is  generally  regular,  tbe  prmeipal  excep- 
tion being  at  Uloylock's,  where  the  descent  is  3.9  feet  over  a  lodge  of  rocks.  Tbeoce  to 
Fox  Islands  Dam,  eight  and  a  half  miles,  the  dill'erence  of  level  is  about  9  fi^vt,  con- 
fined to  several  falls,  varying  from  1  foot  to  1.7&  feet  iu  short  distnnciw.  From  Fox 
Islands  Diim  to  McAllister's  the  river  passes  over  a  snccessiou  uf  small  fiilla.  Ibe  tolal 
descent  iK'ing  10  feet.  A  series  of  small  fulls  breaks  up  the  river  from  tlcAlliHtora  to 
Sharpfield  Dam,  a  dist«uce  of  3  miles,  the  difference  of  level  being  about  8  feet 
Shatplield  Daw  is  at  the  head  of  Smilie's  Falls.  These  form  ouu  of  the  most  serious 
obstacles  tA  navigation  on  the  river,  extending  for  a  distance  of  tbr«e  and  a  half  miles, 
v-ith  a  descent  of  27  feet.  Three  dams  were  constructed  at  intervals  throughout  tlieir 
extent,  viz.  Narrow  Gap,  Green  Rock,  and  Haw  Ridge.  At  Narrow  Gap,  a  leilge  of 
rocks,  from  4  to  6  feet  above  tbo  ordinary  bed,  exteuds  nearly  across  the  river,  leaving 
a  DSTTOW  opening  near  the  left  bank,  whence  comes  the  name;  the  whole  volume  m 
water,  during  orainary  »lage»,  pusses  through  this  gap.  From  Haw  Ridge  to  Fay- 
ettevitlc,  a  distance  of  twenty-six  miles,  tbe  vertical  descent  is  25  feet,  in  many 
small  fulls,  but  none  of  a  serious  character.    Four  dams  were  oonstroct>.-d  for  the 

tassage  of  these  fulls,  viz.  Red  Rock,  Silver  Rnn,  Jones's  Fulls,  and  Cross  Creek,  tbe 
itter  being  ncni  Fayetteville.  This  completus  the  flrst  division,  and  comprises  Ibu-ie 
portions  of  the  Deep  and  Cape  Fear  Rivers  which  were  attempted  to  b^mproved  by 
the  Nuvigiition  Company  before  mentioned.  The  means  and  time  at  my  ciimmaiKl 
during  the  progresn  of  this  survey  did  not  admit  of  a  continuous  series  of  levels  being 
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taken ;  recnarse  ia  tberefore  had  to  thoae  of  former  BUTveya,  whicli  are  believed  to  be 
approximalely  correct. 

It  is  noiv  prtipoaed  to  improve  these  rivers  by  means  of  n  series  of  locks  and  dams, 
as  beretofore  attempted,  naiag  the  existing  foundations  whera  tUe  locations  are  suit- 
able, and  in  otber  casus  good  sites  can  generally  be  fonud  near  those  formerly  U3«d 
The  estimate  submit^Mi  beTcivith  is  for  the  construction  of  19  rirer-ilams,  S  slough- 
dams,  awd  a3  locks,  of  substantial  rubble  masonry,  with  guanl-banks  wbora  needed 
tbn  dama  varriny  iu  heiebt  from  T^  to  17  feot,  and  to  give  n  depth  of  nater  of  5  feet 
on  the  n)it«r-silts  of  tlio  locks ;  tho  lock-chamb«TB  to  be  120  feet  by  20  feet  at  the  low- 
water  line;  tbo  whole  to  besiniitar  in  character  to  those  proposed  by  Mr.  AVilliam  R. 
Hutton  for  the  New  River,  on  the  James  River  and  Kanawha  Canal  extension, 

A  stady  of  such  data  as  I  have  been  able  to  collect,  leads  me  to  tho  belief  that  the 
three  lower  locks  and  dainemay  bedispenscd  with  by  cutting  ont  a  channel  of  anfflojent 
width  thmtigh  lh<:  iedge.H  of  rock,  forming  a,  sluice  and  Bqualiiing  tbo  fiill,  or  spread- 
iDK  it  over  a  greater  distaneti.  An  acunraco  series  of  levels  will  be  tieeessary  to  deter- 
mine with  certainty  tluj  practicability  and  pivipriety  of  this  mode  of  impravewunt. 


The  second  division  extends  from  Fayettovillo  to  Hungry  Neck,  a  distance  of  sixty- 
six  miles,  and  u>uiprises  that  portion  of  the  Cape  Fear  on  which,  <luriug  the  summer 
mouths,  navigation  is  much  interrupted  by  sand-bars  and  shoals.  The  river  lM^luw 
Fajetteville  flows  through  a  similar  section  of  country  to  that  for  some  thirty  miles 
above,  the  banks  varying  iu  height  from  15  to  40  feet.  The  bed  of  the  river,  being 
cnmpoeed  almost  entirely  of  sand,  is  constantly  changing  from  the  action  of  freshet*. 
During  the  snmmer  niouthii  the  volume  of  water  is  insufficient  to  give  a  good  channel 
when  spread,  as  it  is,  over  the  whole  river-bed ;  consequently  there  is  uo  channel, 
tlie  riverptvHoiitiiiga  auecessiun  of  sand-bars  and  shoals  for  nearly  tho  whole  distance 
of  sixty-ais  mileH.  Any  iiuprovoment  of  a  permanent  character  iu  this  portion  of  the 
river  will  necessitate  the  contraction  of  the  chanuel-way  for  nearly  if  not  the  whole 
distance,  aiul  the  estiuiute  herewith  submitted  is  for  t^e  coustrnction  of  longitudinal 
dikea  for  sixty  miles,  lexving  their  exact  locatiou  to  be  determiued  hevuafCei'.  It  ia 
l)elieved  that  dredging  will  generally  bo  unnecessary,  as  the  actinii  of  the  water,  if 
confined  in  a  narrow  chnnnel,  will  soon  sconr  out  the  sand  suiflcientty. 

At  Thames  Shoals,  tirelve  and  a  quarter  miles  bolow  F.iyetteville,  there  is  a  small 
hed  of  clay  through  which  a  ohaDuel  will  have  to  be  dredged ;  an  estimate  for  this 
purpose  is  also  submitted. 
.  It  seemspropcr  that  I  should  mention  here  that  for  manyyears  post  the  company  chnr- 
■  tered  in  1796,  astheCnpe  Fear  Navigation  Company,  haveconlioed  their  eil'or(«  entirely 
to  that  portion  of  tho  iivct  below  Fayetteville,  and  have  u.Naoted  the  tolls  they  were 
ftutborize<l  to  gather  by  tbo  original  act  of  incorporation  and  subsequent  auioudmeiits. 
They  now  maiutain,  during  the  low-water  season,  a  scow,  with  the  necessary  appli- 
ances, to  remove  lugs  and  to  cut  down  and  trim  overhanging  trees. 

Frevions  to  the  lute  war  there  were  two  lines  of  steamers  navigating  the  Cape  t'ear, 
between  Fayetterillo  and  Wilmington.  One  was  known  as  the  Cape  Fear  Navigation 
Company  line,  and  belonged  to  the  company  mentioned ;  the  other  was  the  Express 
Steamboat  Company  line.  This  latter  company  bad  fur  along  time  eudeavured  to 
evade  the  payment  of  the  tolls  demanded  by  the  former,  on  tlie  ground  of  illegal 
exaction,  but,  in  actions  at  law,  the  courts  always  snstained  the  Navigation  Company. 
Since  the  war  these  two  companies  have  mergei]  their  interests,  and  have  purchased  the 
iutereat  of  the  State  in  the  old  company. 

The  effect  of  this  procedure  was  to  ci'cate  a  monopoly  of  the  carrying  trade  on  tbe 
river,  which  was  snid  Iu  be  uttirly  ruinous  to  merchants  and  other  freighters  not 
cnunected  with  tbe  company.  A  number  of  merchants  of  Wilminglou  and  Fayette- 
ville  combined  and  purchased  two  steamers,  which  they  now  ruu  under  the  name  of 
the  People's  line.  One  effect  of  this  opposition  to  the  old  company  has  been  to  rcdnco 
flights  very  materially ;  in  many  cases  uO  per  cent.  On  precisely  the  same  grounds 
aa  tbe  former  Express  Company,  tho  People's  line  also  seek  to  evade  the  payment  of 
UMa  to  the  Consolidated  Navigatiou  Company,  and  the  matter  is  now  awaiting  a  trial 
iu  tho  sup<'rior  court  of  Cumberland  County.  A  copy  of  a  memorial  to  the  general 
assembly  of  North  Carolina,  which  was  signed  by  numerous  merchants  and  distillery 
ia  herewith  submitted.  As  it  wonld  be  manifestly  unjust  that  any  comimuy  should 
exact  tolls  where  improvements  are  made  hv  the  Geueral  Government,  and  as  tlie  seo 
retary  of  the  Nuvigaticm  Company  informei)  me  that  tbe  company  would  continue  to 
exact  the  tolls  unless  the  Government  purchased  their  stock  at  a  good  valuation,  the 
exact  status  of  this  conipauy  should  be  ascertained  before  any  improvements  are 
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ample  and  navigatiou  uninterraptod.  Tbe  lirer  here  Sowb  tbrou);!)  a  loir  conntry, 
macb  of  which  is  swampy.  A  fen  blud's  are  Keen:  the  priucipal  ones  are  at  Kelif's 
Cove,  ludiaQ  Wells,  Kidc'r  DIuIT,  and  Black  Kock.  which  are  composed  of  a  daik-blae 
eand.ruiarl;  the  other  bluSs  are  biiaply  sandy  promineuces. 

Except  the  ciiltivaCion  «f  riue,  and  tbe  uiannfacturiuK  to  a  small  exteut  of  Bbtngla 
in  the  swamps,  no  branch  of  tndnstry  is  carried  on  but  the  Navassa  Guano  U'orks, 
three  and  three-quaiterB  miles  above  Wilmiujjtoit,  where  large  iiiiantities  of  guano  are 
manufactiirod. 

The  fourth  division  extends  from  Wilmington  to  Reeves's  Point,  a  distance  of  nine- 
teen miles.  The  Cape  Fear  here  flows  through  a  low  country,  on  one  side  connsting 
entirely  of  swamps,  which  have  been  converted  into  lice-flelds  for  about  twelve  luiles 
back,  when  the  banks  rise  slightly,  forming  on  the  right  a  nearly  continuous  bluff. 
principally  of  clay,  and,  on  the  letl,  being  more  variM,  and  containing  sand-hills. 
A  short  distance  below  Wilmington  the  river  suddenly  expands  Irom  about  1,OUO 
feet  to  upward  of  a  mile  in  width,  which  is  generally  maintaine<l  until  near  Oiion 
Point  light-house,  when  it  again  increases,  and  continues  to  do  ho,  until  at  Reeves'n 
Point  the  river  is  about  three  miles  wide.  The  effect  of  this  is  to  cHuae  the  formatioa 
of  numerous  bars  and  shoals  which  render  ttie  channel  tortuous  and  navigation  iliffi- 
cnlt.  In  addition,  there  are  several  artificial  obstructions;  tbe  llrst  of  titese  is  Ibe 
iron  steamer  North  Heath,  three  miles  below  Wilmington,  which  was  nunk  during  the 
late  war.  There  is  plenty  of  room  to  pass  on  one  side  of  her,  and  she  is,  therefore, 
only  dancerous  at  night  or  in  foggy  weather,  but  she  should  Imi  removed.  A  short 
distance  lielow  were  placed,  during  the  war,  a  qnautity  of  floating  cribs,  secured  by 
chaius;  these,  however,  arebelieved  to  have  become  broken  up,  or  to  have  floated  away; 
immediately  below  them  there  were  a  quantity  of  Irou-pniuted  limbers,  placed  in  such 
a  position  as  to  rise  and  fall  with  the  tide,  at  a  flxed  distance  below  the  surface ;  some 
of  these  still  remain  and  havebeeu  buoyed  otit,  and,  asthov  are  dangerous  obstrnctions, 
thcj'  should  bo  at  once  removed.  Perhaiis  the  uiost  serious  obstruction  in  this  por- 
tion of  the  liver  is  the  slioal  of  logs  commonly  known  aa  "  the  logs."  The  most  plausi- 
ble explanation  of  what  those  consist  iif,  and  bow  they  came  thei'c,  is  found  in  tbe 
report  of  the  Chamber  of  Commerce,  before  alluded  to, and  is  here  introduced: 

"At  a  meeting  of  tlie  safety  committee  of  Wiliniiigton,  November  2(1,  I7T5,  it  was 
resolved  that  certaio  membew  bo  aiitborisKil  to  procure  necessary  vessels,  boats,  and 
chains  to  sink  in  such  part  of  the  cbauiicl  as  they  might  tbiiik  proper. 

"A  knowledge  of  the  men  of  that  period,  with  the  boisterous  circumstances  whichf 
Burrou'ndcd  them,  is  Bufficiout  evidence  that  this  order  was  implicitly  obeyed  and 
effectually  executed,  no  report  of  their  actitm  being  required  or  exiwctail.  Tradition 
assnres  us  that  those  obstacles  were  placed  across  tlie  cliuuiml  at  Big  Island.  We 
therefore  foci  justified  in  saying  that  tbe  chauriel,  as  laid  down  by  all  pi-evious  maps, 
was,  at  that  turn  and  placo,  obstructed  agreeably  to  the  order,  as  subsequent  events 
would  seem  to  imply.  From  time  to  time  logs,  stumps,  and  other  drift  matter,  brought 
down  by  freshets,  lodged  against  these  obstructions,  backins  up  nearly  to  the  narroirs, 
kud  forming  what  is  known  as  the  flats  or  shoal  of  logs,  wliicb,  oh  it  increased,  grad- 
aally  forced  the  water  through  an  opening  on  the  west  side  of  Big  Island,  and,  in 
course  of  time,  scoured  out  a  channel  sufUcient  to  accommodate  the  commerce  of  the 
port,  and  so  remained  until  aljout  the  year  I^Jfi." 

The  iinprovements  proposed  iu  tlie  river  below  Wilmington  consist  of  the  removal  of 
the  artiflcial  obstructions,  "  the  logs,"  or  such  of  them  as  may  be  necessary,  and  dredg- 
ing when  required,  to  secure  a  I'i-foot  channel  at  low  tide ;  the  only  dredging  neces- 
sary will  be  in  the  vicinity  of  the  logs.  I  have  been  informed  that  an  olfer  was  nioil^ 
at  one  time  to  remove  the  fogs  for  $30,000,  but  have  no  means  of  knowing  its  rcliabilil.r- 
The  estimates  for  such  improvements  as  are  contemplated  are  submitt(.-d  herewith. 

To  exhibit  the  value  of  the  trade  of  these  rivers,  which  would  bo  benefited  by  the 
ploposed  improvements,  it  is  only  ut'cessary  to  call  attention  to  tho  resourcesof  tbe 
country;  foremost  of  which  is  tbe  mineral  wealth  of  the  Deep  Kiver  country.  In  tlib 
connection  I  quote  Captain  Wilkes : 

"Although  the  deposit  of  coal  in  tbe  Deej>  liivor  district  will  not  bear  a  eoinpari- 
Bon  to  the  vast  fields  of  that  mineral  in  the  Western  States,  yet,  owing  to  ita  positios. 
proximity  to  market,  and  adaptability  to  many  purposes  in  the  arts,  and  counecled,  u 
it  is,  with  extensive  beds  of  iron-oro,  it  may  bo  esteemed  of  great  value  and  iutei«st  to 
the  State,  as  well  as  of  national  importance." 

Speakiug  of  tho  iron  ore,  which  is  so  abundant  and  of  so  fine  a  quality,  and  of  lie 
facilities  for  ita  manufacture,  he  says : 

"  It  is  thought  by  those  who  have  had  great  experience  in  the  munul'nctnre  of  iron 
that  there  is  no  locality  on  tho  eastern  side  of  the  Alleghanies  where  n  Iwttcr  qnaUty 


an  l>e  produced  than  in  the  Deep  Itivor  distrli 
mare  few' *    '     ' 


"  There  are  few  places  to  be  found  in  our  country  where  there  is  such  a  coueentn- 
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tion  of  material  wbich  can  bo  iiii\f>rl  ^jth  «o  Illtle  toil  ftod  espeoee ;  an  abundnnce  of 
lie  best  fnel,  cuiinisting  of  charcii..  I  aail  tlic  mineral  coni  susceptible  of  bein;;  advan- 
tageoiielf  coked,  anil  iu  great  quantity  nnil  vnriety  for  all  purposes  of  tbo  oris,  ns  well 
as  for  domeativ  nsen,  ft  TR-clikys  for  refractory  furnaces,  building  materials  of  saodatone, 
;:itei!w,  and  granite,  uiilUtoue-tirit  aod  Hne  sandstone  for  grindstonea,  clays  uiid  Bauds 
for  tLe  manufaclui-u  of  glass  aad  porcelain,  and  nfltie  quantity  of  steatite  or  soapstone. 

''The  Hun  River,  near  itsuoutli,  furDtsbi's  fine  water-power,  the  fall  being  some  80 
fi-et  in  foar  miles.  WbiCe  and  red  timber,  suitable  for  tbe  manufacture  of  staves,  is 
almndant  iu  ttiis  vicinity.  The  Cape  Fear  and  its  tributaries  afford  ailmirablo  sitoa 
for  Ibe  miiniifuctnm  of  lumber,  wliioh  can  bo  easily  transported  to  the  river,  and, 
were  these  improvements  made,  to  the  sea-board. 

Forests  of  pine  fnrniah  the  virgin  turpentine  for  tbe  manufacture  of  uavat  stores. 
The  swamps  furnish  an  abundance  of  cedar  oud  cypress  for  the  mauutacture  ot 
shingles;  iu  short,  the  improvement  of  these  rivers  will  develop  a  country  of  almost 
iut'xhiiustible  resourceit  extending  up  into  tbe  fertile  valleys  of  tbo  Yadkin  and  the 
mining  regions  of  the  Deep  River. 

..m — iS  .1 !■  ..1...  ■-■-vemmniic  renuirt  ..  _ 

nith  of  the  r 

Eviiinah'a  for  the  iniproeeattHt  of  the  Cape  Fear  and  Deep  Sivera. 

First  division,  La  Grange  to  Fayctteville,  66  lailce : 

r>il.&lt  cubic  yards  masonry  in  dams,  at  $10 t50(>,410  00 

IT .H61  cubic  janla  heavv  riprap  for  dams,  at  |1.50 71,791  00 

.".(•M)  cubic  yards  puddtitig,  at  50  cents 4,000  00 

IiiU.niiO  cnbic  yards  enibaukmoQt,  at  30  cents 30,0UO  00 

Tiiuber.and  intopingof  dams I'^IKM)  00 

as  locks,  at  »40,0U0each !WO,000  00 

Cleaning  out  snags 10,000  00 

1,554, -201  00 

Second  division,  Fayetteville  to  Hungry  Neck,  SO  miles: 

-11MKJ  lineal  feet  dikes,  at  ^t.SO  per  foot frl75,2O0  00 

lU.iW  yards  dreilgiug,  at  50  cents  per  cubic  yard 7,500  DO 


Fourth  division,  Wihuinglon  to  Reeves's  Point,  19  miles  : 

Removal  of  North  He.-ith,              )  tti,  mux  nn 

KriDoval  of  timber  obstructions,  S *iu,000  00 

Kciuovalof  logs SO,  000  00 

I>r«lging  112,000  cubic  yards,  at  35  cents  per  cubic  yard 39,200  00 

69,200  OO 

KECAPrn-L-mox. 

In  tbe  firot  division $1,654,901  00 

In  ihc  second  division 4(*A7O0  00 

III  the  fonrtli  division 6"J,aO0  00 

8, 106, 101  00 

Adit  1')  per  cent,  for  contingencies 210,610  00 

Total 9,:n6,711  00 

V»ty  r«flpect fully  submitted. 


GEO.  H.  ELLIOTT. 
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dismal  swamp  canal. 

United  States  Engineee  Office, 

Baltimore,  Marj/land,  ApHl  30, 1872. 

General  :  On  the  Ist  of  March  I  had  the  honor  to  receive  your  in- 
structions of  February  29,  with  which  was  inclosed  a  coiuinuDJcatioii 
from  tlie  Senate  Committee  on  Commerce,  dated  February  23,  containing 
a  memorial  of  the  Dismal  Swamp  Canal  Company. 

I  was  directed  to  obtain  such  information  as  I  could  concerning  the 
condition  and  pro8|)ects  of  that  work,  and  the  propriety  of  compljiiig 
with  the  request  of  the  memorialists  for  assistance  from  the  United 
States. 

On  the  13th  of  March  I  received  further  instructions  concerning  the 
e^camination  of  eanalis,  aud  was  furnished  with  another  comiDimication 
from  the  Senate  Committee  ou  Commerce,  dated  February  29,  and  con- 
taining resolutions  of  the  legislature  of  \orth  Carolina  in  favor  of  ao 
R])propriation  by  the  United  States  for  enlarging  the  canal. 

The  pai)er8  referred  to  me  are  returned  herewith. 

It  has  been  impossible  for  me  to  make  the  needed  examination  in  per- 
ou.  It  has  been  done  by  a  most  competent  deputy,  whose  services  I 
was  fortunate  in  obtaining.  I  refer  to  Mr.  William  R.  Huttim,  lately 
chief  eugiueer  i>f  the  Chesapeake  and  Ohio  Canal.  A  copy  of  bis  report 
dated  April  22,  18TU,  is  transmitted  herewith.  It  is  brief,  and  neces- 
sarily avoids  details,  but  contains  all  material  information  supiwsed  to  be 
neede*]  at  this  time.  Its  statements  and  opinions  may  be  safely  relied 
upon. 

It  is  apprehended  that  some  of  those  who  are  specially  interested  in 
the  canal  m.iy  think  more  expedition  could  have  been  used  in  present- 
ing this  report,  but  such  is  not  the  case.  There  are  large  interests  in- 
volved, belouging  to  the  United  States,  as  well  as  to  other  parties,  and 
to  form  an  opinion  of  any  value  as  to  their  proper  treatment  required 
careful  examinations  and  comparisons,  the  details  of  which  do  not  appear 
in  the  report,  but  occupied  much  time  and  labor. 
Very  respectfully,  your  obedieut  servant., 

WM.  P.  CKAIGHILL. 

Brigadier-General  A.  A.  Humpheeyh, 

Chief  of  Engineers,  Wmhington,  D.  C. 


Baltimore,  Maryland,  April  S2,  tB73. 

Colonel:  Id  accordance  nitb  your  reqaeet,  I  subniit  the  fallowinf;  brief  report  of 
tbe  result  of  »n  iuveBtigatioo  of  the  "coDdition  sod  proepeote  of  the  Dismal  Swamii 
Canal,"  with  a  view  to  its  iw«UtHnce  bj:  the  OovernmeDt  of  tbe  Uniteit  States. 

The  limlt«d  moaiDH  and  tiuie  at  my  commaud  prevented  a  very  elaborate  or  exhaust- 
ive treatment  of  tlio  Hubjei^t,  but  I  bope  and  believe  I  have  herein  presented  the  cue 
in  a  iofllcieiitly  clear  light  to  onablo  a  deciHioQ  to  be  made. 


This  caual,  connecting  the  Elizabeth  Siver,  near  Norfolk,  Virginia,  with  the  Posqao- 
tank  River,  emptying;  into  Albemarle  Sonud  in  North  Carolina,  forms  a  link  iu  the  tiiw 
of  interior  coaittwise  navigation  from  New  York  to  South  Carolina.  It«  len^  t> 
twenty-nine  miles,  inclnding  a  cnt  of  near^  three  aud  a  half  miles  to  shorten  and 
improve  the  uavijration  of  the  Pasquotank  River.  The  approaches  from  both  diiec- 
tious  are  good.  The  work,  as  originally  constructed,  has  a  surfaco-widtb  of  only  30 
f^ct,  with  reci's.s[;s  to  enabltf  boats  to  pass  each  other.  The  locks  ore  the  following :  a 
title-lock  at  tlii'  ctitraiice,  iioin  Deep  Creek  into  the  EliEabeth  River ;  two  cooibinnl 
locks  at  l>cep  Crock  Basin  ;  one  lock  (northwest)  ascending  tu  sumuiit-lcvK'  '    '- 

ST)  dcscoiiding  ftoni  summit  ■      '    ■  

:e  leading  to  PaeqiiotaDk  Rivi 
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otberwiHo  id  fair  condition  for  thn  trade  which  can  pass  ita  locks.  For  coiiaiduruble 
diatkDCea  it  baa  been  widened  to  40  and  60  feet,  and  its  depth  ia  nowhere.  I  believe, 
lera  than  5^  feet. 

The  revenue  from  tolbt  is  insiKniflcanl,  althoneb  it  has  ateadil.v  Increased  for  the 
last  two  or  three  yeara.  The  groaa  receipta  in  1870  were  over  f 7,000 ;  in  1^1,  they  had 
reached  tl2,70O,  and  1  am  told  that  they  have  been  at  the  rate  of  $aJ,(KH)  since  ^ptoni- 
ber  last. 

In  years  post,  befoco  tlie  war,  tiic  tolls  each  joai  averaged  about  $10,000,  the  amount 
received  from  XaW  to  18(iO  being  $r)13,a60. 

The  cnnsee  of  Ibis  large  decrease  are  to  be  found  in  the  deprefiaiou  of  busineea  follow- 
ing the  war,  the  bad  condition  of  the  canal,  the  destruction  durins  the  war  of  the  only 
class  of  vessels  uf  Hmall  size  which  could  pass  the  locks,  and  finally  the  construction 
of  the  Chesapeake  and  Albemarle  Canal,  on  a  scale  toperuiit  the  use  of  much  larger 
vessels,  and  consequently  more  eoonomical  transiioTtation. 

The  history  of  tbe  canal  shows  that  the  company  liaa  acted  with  judgiueot,  energy, 
and  upon  no  narrow  policy. 

A  lar^  part  of  tbe  dividends  have  been  applied  t<3  conatniction  and  improvement, 
and  tbe  work  ia  therefore  worth  more,  or  rather  representa  a  considerably  larger  ex- 
peaditore,  than  the  atuouot  of  stuck  subscribed.  In  this  the  United  States  baa  an  iutereat 
of  uearlf  five-twelfths  upon  an  original  subscription  of  3300,000  out  of  j4ri!>,IKW,  from 
which  it  is  said  to  have  received  dividends  to  the  extent  of  8i:i4,0OU.  The  United 
States  has  also  paid  n  part  of  the  cost  of  the  improvement  of  Deep  Creek,  which  has 
been  retained  from  its  dividends  to  the  amount  of  about  833,000. 

Aid  is  asked  from  the  General  Quveioment  to  complete  tbe  enlargemeut  of  this  canal 
and  ita  locks  to  enable  it  to  meet  tbe  requirements  of  the  day. 

The  greater  economy  of  transportation  in  large  vessels  is  sufficiently  eatabliabed  to 

i'Dstify  considerable  ezpenditore  in  construction,  aud  tu  warrant  tiie  expectation  of  a 
argely  increased  revenue.  The  uresent  locks  will  pass  vessels  of  from  100  to  110  tons; 
when  enlarged  to  tbe  scale  proposed  or  recommended,  they  will  be  available  for  thow 
of  from  (iOO  to  900  Ions. 

The  improvement  consists  io  the  suppression  of  two  locks,  leaving  (hosidea  the  tide- 
lock)  only  one  set  at  each  end,  which  are  to  he  greatly  enlarged  ;  tno  lowering  of  the 
summit-level  3  feet,  and  deepening  the  canal  to  8  feet. 

There  can  be  no  qnestion  of  tbe  advantages  to  tbe  eaual  of  the  proposed  enlar^- 
ment.  Without  it  the  tolls  eauuot  much  more  than  pay  current  ex{>onses,  and  tbe  in- 
vestmeuta  in  it  may  be  considered  valueless. 

The  United  States  is  asked  to  contribute  to  this  improvement  for  several  reasoue: 
H      1.  As  a  stockholder  to  the  estent  of  nearly  one-half. 


!S  and  timber  with  economy  and  facility  to  the 
,  and  eveu  fartlier  North. 

4.  As  a  promoter  of  coastwise  trade. 

!i.  As  a  means  of  defense  in  time  of  war. 

For  the  last  reasoiis  I  recommend  that  tbe  locks  should  he  made  aa  long  as  those  of 
the  Cbotapeahe  aud  Delaware  and  the  Delaware  and  Raritou  Canals,  or  220  instead  of 
165  feet.  This  wilt  not  only  enable  them  to  pass  boats  of  any  size  that  can  get  through 
the  others,  hnt  will  also  permit  the  passage  of  gun-boats  of  large  size  from  the  Chesa- 
peake,  by  the  interior  route,  to  the  sounds  of  the  Carolina  coast. 

It  may  be  said  that  all  these  purposes  are  answered  by  tbe  Albemarle  and  Chesapeake 
Canal.  Without  enteriug  into  any  discussiou  of  the  two  works,  it  would  api>ear  that 
at  present  the  Albemarle  and  Chesapeake  Canal  does  a  trade  which  cannot  now  pass 
through  the  Dismal  Swam^  Canal.  The  general,  almost  universal  effect  of  such  works, 
is  to  increase  trade,  and  it  is  quite  possible  that  the  business  of  this  part  of  the  coun- 
try, now  just  reviving  from  the  effects  of  tbe  war,  may  be  sufficient  to  compensate 
both  works  for  their  outlay. 

The  direct  interest  of  the  United  States  is,  however,  in  the  Dismal  Swamp  Canal, 
which  also  possesses,  as  for  as  I  can  learu,  certain  and  decided  advantages  over  the 
other  in  distance,  in  facility  of  approach,  and,  perhaps,  as  a  military  feature,  in  its 
position  back  from  the  coast. 

No  exact  information  as  to  permanency  of  water  snpply  can  be  obtained.  Some 
remarks  of  Mr,  McAlplnc,  in  his  report  on  the  project  for  supplying  Norfolk  with 
vrater,  would  imply  that,  alter  examination,  he  considered  Ibc  quantity  available  in 
Lake  Drnmmond  to  be  abnndant. 

During  a  recent  dry  season  the  present  small  canal  could  not  be  kept  up ;  but  I  bnve 
reawHl  to  think  it  due  to  the  condition  of  the  feeder.  Uuder  the  new  arrangement,  the 
»n  mm  it-level,  being  7^  feet  lower  than  the  lakes,  3  or  4  feet  of  its  water  may  be  drawn 
off  for  canal  purposes,  if  desired  or  necessary,  which  wonld  bo  sufficient  for  every 
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The  total  freij;ljtB  over  the  Diamal  Swamp  Canal  for  tUe  rear  eodinc  September  ^i, 
Ifni,  was  17,6{HI  toDs,  iu  '2,47^  veBsuls  or  passages.  Gross' receipt  a,  iVt.'SU.  On  ihr 
Cbtsaprrake  atid  Albemarle  Canal  tonnage  not  given ;  vcsecls,  4,1'00.  Gross  rvreipis 
from  tolLs,  JTjS.TTS. 

The  tKitul  tonnage  received  iu  Norfolk  in  1S69,  by  the  fonr  inland  roatcs,  wis  abooi 
175,000  tons. 

Tbe  cost  of  the  improve  men  t,  approximately  ascertained  on  tbe  plana  pro- 
posed bj  the  company,  will  be  about ^lO.Oftl 

Add  for  coiitiogencieB Vi."^> 

45(1, 1-1" 
Aodfor  increaijinK  the  size  of  locks  to  235  instead  of  ISTifeet 30.i"i 

Making  total  cost  of  enlargement  as  recommeuded 4^.|'<"i 

In  addition  to  the  above,  the  company  hna  a  bonded  debt  of  over  $£00,000,  u; 
(350,000,  makingnnewinvestnient  of  $730,000  j  glO,000  per  annum  sbould  eitsiiycavH 
administration  and  repairs,  so  that,  to  pay  6  per  cent,  on  this  snm,  tbe  incouie  shoulil 
be  $43,800. 

Iu  arriving  at  tliis  sam,  I  have  used  (except  for  locks)  the  qnanttties  of  tbe  wtimirn 
made  in  lt<G7  for  tbe  corapnny  by  Mr.  D.  S.  Walton,  civil  engineer,  reducing  tlieni  lit 
amounts  of  work  done  siuce,  as  nearly  as  can  be  ascertained,  with  such  modificitivu- 
OS  to  price  as  seemed  proper  in  tbe  case. 

A  recommendation  aa  to  tJie  propriety  of  an  appropriation  by  CongTe*e  involvr- 
questions  of  public  policy  upon  whicti  it  is  not  my  place  to  pass. 

A  certain  amount,  \Thich  I  have  no  means  of  ascertaining,  is  probably  due  Ilie  coni- 
pany  for  the  use  of  tbe  canal  during  the  war. 

I  have  no  hesitation  in  saying  that  tbe  interests  of  the  Government  aa  a  stockbaldir 
would  be  promoted  by  the  eulargemeDt. 

Very  respectfully,  your  obedient  servaut, 

WM.  R.  HUTTON, 

Citii  EHfinttT. 
Colonel  Wm.  P.  Oraiohiix, 

Corpa  of  Engineei-i,  U,  S.  A. 


APPENDIX  R. 

ANNUAL  REPORT  OF  LIEUTENANT-COLONEL  J.  D.  KURTZ, 
CORPS  OF  ENGINEERS,  FOR  THE  FISCAL  YEAR  ENDI5(i 
JUNE  30,  1872. 

Umited  States  Ekgineeb  Office, 
Philadelphia,  Pennsylvania,  September  7,  1S7-- 
GenebAL:  I  have  the  honor  to  transiuit  herewith  my  ancual  repor[i< 
for  the  flacal  year  ending  June  30, 1872,  for  river  and  harbor  improve- 
meiitR  under  my  charge,  viz : 
Delaware  Breakwater. 

Improving  harbor  at  Marcns  Hook,  Pennsylvania. 
Construction  and  rei)»ir  of  piers  at  New  Castle,  Delaware. 
Couatruction  of  pier  near  Lewes,  Delaware. 
ItDprovemeiit  of  South  River,  New  Jersey. 
Improvement  of  Shrewsbury  River,  Sew  Jersey. 
Clearing  and  improving  channel  of  Schuylkill  River. 
Improvement  of  Delaware  River  between  Trenton  and  Bordentown. 
Improvement  of  Wilmington  Harbor,  Delaware. 
Very  resiiectfnlly,  your  obedient  servant, 

J.  D.  KURTZ, 
LicHtenant-Cohmel  of  Jingintm- 
Brigadier-General  A.  A.  HUMPHEEYS, 

Chief  of  Engineers^  U.  8.  A.,  Washington,  D.  0. 
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Ri. 
DELAWARE  BREAKWATER. 

The  execution  of  the  original  project  for  the  works  at  this  position 
was  completed  in  1W»9.  Urawiugs  of  the  works  from  a  final  survey 
were  forwarded  under  date  of  IGtU  July,  1872. 

For  some  years  past  it  has  been  apparent  that  the  shelter  accommodar 
tiou  afforded  by  the  works  is  not  sufficient  for  the  rapidly  iucreasing 
use  that  is  made  of  the  harbor.  Several  projects  for  enlarging  the 
sheltered  space  have  been  suggested  by  the  officers  in  charge  of  the 
harbor,  fi-om  time  to  time.  A  board  of  engiueers  was  convened  in  Octo- 
ber, 1871,  to  consider  the  subject.  After  waiting  to  obtaiu  tlie  addi- 
tional information  required,  the  board  re  assembled  in  May,  1872,  and 
its  report  is  or  will  shortly  be  submitted  to  the  Chief  of  Engineers. 

As  the  construction  of  additional  works  to  enlarge  the  harbor,  what- 
ever  design  may  be  ailopted,  will  necessarily  require  a  number  of  years, 
it  seems  prudent  to  begin  at  au  early  time,  and  therefore  an  appropria- 
tion for  this  purpose  is  recommended. 

Information  of  the  meteorology  of  the  harbor  is  very  desirable. 
Efforts  were  made  last  year  to  procure  an  anemometer  for  wind-measure- 
ments, but  no  result  was  reached.  It  is  now  expected  that  a  good  in- 
strument will  ere  long  be  supplied  by  the  chief  signal  officer  of  the  Army, 
after  a  design  jterfected  in  his  office. 

In  addition  it  is  proi>osed  to  ascertain  the  direction  aud  force  of  the 
wave-currents  during  the  next  winter,  using  the  kind  of  instruments 
devised  and  employed  by  Thomas  Stevenson.  The  movements  of  the 
wind  and  water  are  the  two  essential  elements  of  the  question.  When 
correctly  ascertained  they  will  be  of  great  value  for  the  locality  of  the 
tfarbor,  and  of  some  service  in  addition  for  the  general  Atlantic  coast. 
Xo  appropriation  i>i  asked  for  this  investigation. 

Statement  of  funds, 

Availalile  Jnly  1,  Ifl'l $3,665  At 

Eipeudrdtu  July  1,187a 2,647  08 

Avnilnlile  for  year  enditi({  Jtine  30,  1873 1.018  87 


United  States  Encinekr  Oitick, 

rhiladelphia,  PmiuglvaiiUi,  July  IG,  1872. 

Ornkrai.:  Under  date  of  December  1,  1869,  Li  en  ten  ant-Colonel  C.  S.  Stewart.,  Curp!) 
of  Kiigineeni,  reported  the  completioD  of  tho  Delaware  Brcuhwater  aud  ica-breuker. 

The  draivini^s  of  tlie  fioislicd  works  were  comraenced  by  him,  but  were  not  completed 
for  want  of  aume  additional  meaaureineuta  of  the  structuroB  wbioh  had  been  fouud  to 
lie  nocessary.  I  have  now  had  the  opportunity  of  obtainins  the  required  diuiensious, 
and  the  drawingn  have  been  completed.  They  are  trauamitteil  in  a  tieparate  roll  by 
mail,  and  are  aa  fnllona : 

1.  Plan  of  the  Delaware  Breakwater  Harbor. 

3.  I'lao  anil  sectious  of  breakwater. 

a.  Plan  and  Mcliun  of  ice-breaker. 

The  last  jp'Ueral  report  on  the  Htate  of  these  works  appears  to  have  been  made  by 
U^ioc  Hartman  Boche,  Corps  of  Topographical  Engineera,  nadec  date  of  October  15, 
184:t. 
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The  total  expenditures  to  Octulxr 

Total  AmouDt  of  stoue  depiiaittd  i  u  ■ 

835,tm  Wui,  nverage  coat  }l.yii-i'. 
CoDtingeut  cxpeosett  17.963  per  ei'iii 

Add  expeoditiireB  for  stone  ili'lm-- 
July  12  to  October  3,  1853,  as  i 
Barnard,  Corps  of  Engineers,  Oi 
at  t3-^J  per  ton 

CoDtingnnt  expenges 

Add  expenditures  for  stone  di-jM^ 
to  November  4,  1369,  aa  ti-\u-- 
Coluuel  C.  8.  Stewart,  50,!)tt- 

Machinery,  talior,  and  coutiii^'- 

Total  cost  of  the  vforli» 

Total  amonot  of  stone  in  wor' 
Macliioerj,  depOBlting,  super' 

Total  cost,  agreeing  u 


This  totol  is  larger  f ' 
lar  statement  Bccompi< 

The  length  of  the  1'- 
ing  the  total  cost  of  i 
get  $820  OB  the  cost  <■ 
i^OO,  if  the  cost  of  1 
of  the  following  Eui 
bnt  one,  of  the  list 
£190;  Cherbourg, 
The  stnietnres  »• 
from  11.3  feet  to  1  I 
Very  respvi 
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DELAWARE   IIREAKWATEK. 

New  York,  Auf/vnt  29, 187a. 

General:  The  iKianl  of  t.-ii{j;iii(>frB  vuiivcnpd  by  Special  Orders  No. 
14:;,  ilatett  lieudqiiurterK  Corps  of  Engiiieeri^,  Wasliiiigtoii,  D.  C,  Octo- 
ber 27,  lltil,  to  exauiititi  into  the  condition  of  tlie  harbor  of  refage 
fonued  by  the  Dflaware  Itrcakwater,  and  to  report  a  plan,  vith  esti- 
mate of  coMt,  for  such  additioiiK  to  or  modifications  of  the  harbor-works 
us  may  be  letjiiired  to  accommodate  the  existing  and  (growing  wants  of 
commeree,  having  completed  tlie  duties  iissigned  to  it  as  al>ove,  has  the 
honor  to  submit  the  following  rejKirt: 

In  jmrsiiance  of  the  order,  the  board  having  assembled  in  Philadel- 
I>bia  on  the  8th  of  November,  immediately  proceeded  to  Lewes  and  vis- 
ited the  breakwater  ihe  same  evening.  Iteturning  to  Philadelphia  on 
the  Dth,  the  bonrd  mt- 1  on  the  Kith,  and  after  carelnl  examination  of  the 
re|)orts,  niiips,  chaitH,  &c.,  it  was  decided  that  the  information  at  com- 
mand relative  to  the  chaTiges  in  the  depth  of  water  in  tlie  wp8t«ni  por- 
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tion  of  the  Larbor  and  outakle  the  ice-breaker  was  insufScieiit/in  its 
jndgtnent,  for  a  proper  decision  of  tlie  subject  comniitted  to  it,  and  the 
president  of  tbe  board  was  iustrticted  to  report  tlie  same  to  tbe  Chief 
of  Engineers.  Instrnctions  were  alsogiveu  for  tbe  making  of  further 
Hurreys,  wbicb  should  show  what  chauges  had  taken  place  Bince  the 
soundings  of  1863,  by  the  Coast  Survey,  in  the  portions  abo%'e  referred 
to.  The  board  then  adjourned  to  meet  at  the  call  of  its  president  upon 
the  receipt  of  the  additional  surveys. 

On  Tuesday,  the  21st  of  May,  1872,  the  board  met  in  Philadelphia  ia 
pursuance  of  call  of  its  president,  and  examined  the  further  surve.TS 
made  \>y  Lieutenant  Brown,  and  discussed  the  subject. 

Of  the  various  pro^wsitions  for  modifying  the  harbor,  the  three  fol- 
lowing came  under  the  consideration  of  the  board: 

1.  To  prolong  tbe  icebreaker  to  the  eastward  till  it  laps  the  breakwa- 
ter Bufhcieutly  to  exclude  tbe  sea,  the  estimated  cost  being  $1,1)44,050. 

2.  To  construct  a  detached  work  in  advance  of  the  gap  of  sullieieut 
length  to  cover  it  at  both  ends ;  the  estimated  cost  being  $2,278,(KX», 

3.  To  fill  the  gap  between  the  breakwater  and  ice-breaker  with  stone, 
uniting  the  two  stnictures  and  making  the  whole  a  continuous  barrier 
to  tbe  sea,  at  an  estimated  cost  of  $1,314,200. 

These  several  projects  have  had  strong  advocates,  influenced  by  the 
value  which  they  attached  to  special  points  of  supposed  merit  presentt-d 
by  the  particular  plan  they  preferred.  For  the  first  and  second  projwts, 
it  has  been  claimed  that  they  interfere  less  than  the  third  with  the  cur- 
rents of  the  harbor,  while  they  stdt  allow  of  ingress  and  egress  of  ves- 
8^8  throngh  the  gap  between  tbe  ice-breaker  and  breakwater.  For  the 
thii'd  project  it  is  claiuied  that  it  wjll  aftbrd  a  more  secure  harbor  and  a 
larger  protected  area  than  either  of  the  others,  by  completely  shutting 
out  the  waves,  which  would  continue  to  roll  with  great  violence  during 
storms,  through  the  gaps  left  in  the  two  former. 

The  thii-d  project  will  interfere  with  the  existing  ebb-current  between 
the  ice-breaker  and  breakwater,  by  forcing  this  or  a  large  portion 
thereof  to  tlow  between  the  breakwater  and  the  shore,  which  change  of 
direction  would  be  beneficial  by  its  tendency  to  preserve,  or  possibly  to 
increase,  the  existing  depth  in  tbe  harbor  or  protected  area. 

The  growth  of  the  point  of  Oape  Uenlopen,  which  may  be  attributed 
to  causes  similar  to  those  which  have  pi'odnced  tbe  elongation  of  the 
spit  at  ijandy  Hook,  has  attracted  the  attention  of  the  board ;  but  while 
they  do  not  perceive  the  probability  of  evil  resulting  from  this  state  of 
things  to  the  entrance  between  the  breakwater  and  the  cape,  they  nev- 
ertheless consider  that  the  adoption  of  the  thirtt  project,  by  causmg  a 
greater  ei)ncentration  of  the  ebb,  would  probably  decrease  the  rate  of 
gain  at  the  cape. 

As  to  the  objection  of  its  preventing  access  between  the  ice-breaker 
and  breakwater,  the  boaixi  does  not  attach  much  imi>ortauce  thereto,  ii" 
the  harbor  is  readily  accessible  at  either  extremity.  The  accompanying 
tables  give  a  record  of  vessels  entenng  the  harbor  by  the  three  [m* 
sages  for  the  six  months  from  Jaiiuary  18  to  July  15, 1872.  From  them 
it  will  be  seen  that  out  of  3,514  vessels  only  094  entered  by  the  pnstu^ 
between  the  ice-breaker  and  breakwater,  and  of  these  731  were  schoon- 
ers and  sloops,  the  larger  class  generally  i)referring  the  other  passage.". 

With  a  view  to  obtaining  the  opinions  of  the  members  npon  the  mm- 
narative  merits  of  the  three  projects,  a  vote  jvas  taken  ni>on  each,  resiill- 
iog  as  follows : 

Fir»t project. — Ayes,  none;  noes,  5. 
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tiecond  project. — Aye,  1;  noes,  4. 
Third  project— Ayes,  4;  no,  1. 

The  lioarcl  therefore  recommends  tlie  third  of  tlie  above  prqjecta  for 
yuiir  luloption. 
The  following  maps  and  charts  aceoiupany  this  report: 

1.  Map  of  Jjelawure  Breakwater  Harbor,  showing  the  work,  aa  com- 
|)leteil,  in  18C9.    ■ 

2.  Map  of  vicinity  of  Delaware  Breakwater,  by  United  States  Coaat 
Sun-e.v,  August,  18iJ3. 

3.  Chart  of  the  Delaware  Breakwater  Harbor  and  vicinity,  compiled 
from  surveys  made  under  the  snperintendence  of  Lieutenant  M.  B. 
brown,  Corps  of  Engineers,  1871  and  1872. 

l''urther  reference  may  be  made  (o  the  United  States  Coast  Survey 
cliart  of  the  entrance  to  Delaware  Bay  and  River,  of  which  the  bonmi 
dws  not  possess  a  copy,  to  forward  with  this  report. 
llvsi»ectfullv  submitted. 

I.  C.  WOODRUFF, 
Colonel  of  Engineers,  Brevet  Brigadier- General. 
H.  G.  WEIGHT, 
Lieutenant-Colonel  of  Engi)ieerB,  Brevet  Major- General. 

JOUN  NEWTON, 
Lieutenant-Colonel  of  Engineers.  Brevet  Major-General. 
WM.  P.  CRAIGHILL, 
Major  of  Engineers. 
Brigadier-General  A.  A.  Humphreys, 

Chief  of  Engineers,  V.  8.  A.,  Washington,  D.  C. 

I  continue  of  the  opinion  already  presented  in  the  project  for  the  iron 
Uading-pier  of  the  breakwater  harbor,  and  in  my  annual  report  for 
la^t  year,  proposing  the  enlargement  of  the  harbor,  that  it  is  moi-e  pru- 
•ient  not  to  close  up  the  gap  between  the  breakwater  and  the  ice-breaker. 
The  hartwr  is  too  valnable  for  its  eulargement  to  be  effected  in  such  a 
vay  aa  to  incur  any  hazard  of  injury  to  it.  This  opinion  is  the  same  as 
basbeen  heretofore  set  forth  by  theofficersof  engineers  who  had  charge 
of  the  work  during  its  construction,  and  who  had  occasion  to  discuss 
the  iguestioQ  of  enlarging  the  harbor. 

lEespectfuIly  submitted. 

J.  D.  KURTZ, 
Lietitcnant-Coloncl  Engineers'. 


Rfcord  of  TtftU  that  mtrred  Dflan-are  Breakiraler  Harbor  by  the  Ihrrf  iMtsagf.  ^ 
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Bi'card  of  ccfscls  thai  cnteitd  lielaicere  Break-vjaler  Harbor,  ifc — CoDtinacd. 


February  IC  (o  Harch  IS 
ca|H^Hnil  brpnkwafer..,- 


Itftweenlji ,.  .. 


Ilrtweon  rapo  nnd  breakwHtor  - .  - --  ,- 

ll^Mtpen  bmikn-nlfr  iidiI  ica-brPHker 

Bel  wveii  ite-titMktr  aud  nbure 

Itetweoii  bKakwal FT  anil  Icp-breakt-r" ! ! ' ." 


Between  ite-breaker  au.l 


June  in  ft)  July,  If  Ti 

'  Hnd  breakwater 

ikwaterondicc-brw" 
>r*akeran.i  shore.. 


JTm^jt a(  Odoimn  Brrat'tat^r  I.isUB- 
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COXSTRUCTION  OP  PIER  NEAR  LEWES,  DELAWARE. 

At  the  date  of  the  lant  anunal  report,  ti  project  for  this  wk  li3<l 
been  approved  b.v  the  Chief  of  KugineorB,  and  the  qnestion  of  it«  l<o^ 
tion  was  under  consideration  by  the  board  of  engineers  constitated  fi''' 
the  consideration  of  the  subject. 

The  board  has  siuce  approved  the  position  selected  bj-  me,  and  ih^r 
action  has  received  the  sanction  of  the  Chief  of  Engineers. 

Minute  and  protracted  examinations  of  the  bottom  of  the  hartW' 
along  the  proposed  direction  of  the  piera,  showed  that  its  materials  *i^ 
too  soft  aud  unstable  to  warrant  the  work  being  placed  on  the  imlicJH"! 
line,  aa  40  feet  of  muddy  and  yielding  substauce  would  have  to  be  J*^ 
trated  by  the  pilon  of  the  pier-head  betbre  a  compact  strHtum  wonhi  '■ 
reached.  This  involved  great  length  aud  diameter  for  the  pile sl'-'''^ 
and  largely  increased  cost  of  material.    The  bottom  was,  tbewf^n*^  e> 
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amined  to  the  westward  of  the  indicated  nxial  liue  for  a  less  costly  site, 
and  one  was  found  requiring  a  penetration  not  exceeding  22J  feet,  very 
fiivombly  situated  for  connection  with  the  shore  without  change  of  the 
initial  |>oint  of  the  work,  aud  allowing  the  axis  to  be  practically  perpen- 
(licalar  to  tlie  beach.  This  position  is  exceptionally  well  sheltered  by 
tbe  break  water- works,  and,  while  there  ia  some  reduction  from  tbe 
(icptli  of  water  that  the  first  site  affords,  the  bottom  is  so  soft  that  this 
objection  disappears,  and  vessels  of  the  largest  draught  can  lie  at  the 
liier-head.  The  direction  of  the  axis  has  accordingly  been  swung  through 
lb(>  requisite  angle,  and  tbe  work  is  established  on  this  line. 

Tlie  site  for  the  shore-end  of  the  work  hns  been  given  to  the  United 
States  by  the  State  of  Delaware,  and  the  cession  of  title  and  juris<liction 
liave  been  ai>proved. 

Materials  and  machinery  have  been  accumulated,  the  necessary  tem- 
liorary  buildings  constrncted,  roads  and  tramways  formed  in  the  sand, 
the  site  graded,  and  the  machinery  set  up. 

Tbe  actual  construction  was  begun  by  turning  down  *the  Qrst  pile  into 
it.s  place  on  the  15th  April. 

Much  study  and  time  have  been  given  to  the  determination  of  the 
t)est  form  of  screw,  and  to  devising  the  several  pieces  of  machinery  and 
iiKxles  of  application  for  handling  the  shafts  and  inserting  the  piles  with 
facility  iu  their  places.  There  is  little  information  existing  on' these 
subjects.  Tbe  work  is  a  novel  one  in  this  country,  and  all  our  labors 
liave  been  tentative.  Embarrassments  unlooked  for,  as  well  as  those 
anticipat<Kl,  have  been  overcome,  and  the  work  is  now  advancing  steadily 
iiud  rai>id}y,  the  only  difficulty  now  being  to  expedite  the  manufacture 
and  delivery  of  materials. 

A  new  and  important  application  of  the  *'  water-jet,'^  namely,  to  the 
Ut[i  Hurface,  instead  of  the  under  surface  of  tbe  acreic-diMkg,  has  been 
made  by  t'aptain  M.  R.  Brown,  Corps  of  Engineers,  who  ia  in  local 
eLarge  of  the  work,  and  self-adjusting  machinery  for  handling,  placing, 
and  turning  down  the  piles  has  been  devised  by  Mr.  A.  H.  Fisher,  the 
ius|)cctor  of  the  iron-work,  and  by  Captain  Brown. 

These  devices  and  applications  render  tbe  process  of  construction 
east  and  regular,  while  without  thein  it  would  scarcely  have  been  prac- 
tie.ible. 

Two  hundred  and  thirty-one  feet  in  length  of  the  structure  were  com- 
lileted  prior  to  the  1st  of  July. 

The  work  will  be  continued  during  the  present  season  as  rapidly  as 
luaterial  can  be  obtained,  and  as  long  as  the  weather  permits.  It  can 
l>e  Uuished  next  season  if  Congress  appropriates  tbe  funds  required  for 
its  completion. 

Tlie  increasing  depth  of  water  and  penetration  of  tbe  bottom  will 
reiinire  longer  shafts  and  of  larger  diameters.  The  work  will  be  heavier 
and  will  involve  submarine  labor.  This  will  make  it  more  difficult  and 
tedious,  but  it  is  believed  that  no  obstacles  as  embarras-sing  as  those 
tliat  have  lioen  surmounted  will  offer  in  the  future. 

Expenditures. 

f^unij, 81.191  25 

I'lmii-.  drawiUK*.  utiidicti,  Ac 1,7:15  TiO 

n-UI  mill  ilraning  iDHtrumentH 5IKI  00 

-^«<-rtiiiiiinKruriiiofiKn^nri>r]>ile>i 2.210  06 

-^"TrlniiiiiiKcbaranter  of  bottom 4,5^0  61 

A<rrrtaii,inf{  HnHtaiDiiig-lioweT  of  bottom l,4f>0  93 

Vsi-liiui.ry  anil  aiipamtuH 12,019  94 

i™iii.(.-«ito .T9e  00 

T"iD|HiTar.vlinili1iii)^ "i,745  04 
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AbntinentofpieT $I.3W  JT 

Superstructare  of  pier-material T.Vil  '■' 

Si]p3rBtrii[:ture  of  pier  labor.... .-  l.Xi>  "> 

MuteHals  for  snbatrnctnre. '>,  >H  i» 

Jngertiug  pi1i« i.^it-  % 

Bracing  piles , l-'J'  '■> 

Miscellaneoiis:  Office- work,  mileage,  Btatiouery,  advert iiiiiig,  &c 4,)liii  IJ 

Total ^i.xaa 

statement  of  funda. 

Available  for  year  fUdiQgJuuo:iO,  1872 iaaH"!:  > 

Expended i-.tilT  W 

172,  S9W 
Indebtedneas  July  1,  liffi 3,1*' «l 

Available  for  year  endiug  June  30, 1873 ie9,!&- * 

Appropriation  ttxked  for  year  ending  Jnoe  30,  1874 |l£l.i" 

AinoQDt  required  to  complete  the  ^'ork liU.i" 
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CONSTEUCTIOS  OF  PIEH  NEAR  LEWES,  DELAWARE. 

£eporf  of  Captain  M.  R.  Broim^  Corp*  of  EngineerSf  on  dutg  at  Ltxf. 
Delaware,  to  LUutenant-Coltmel  Kurtz,  in  command. 

The  close  of  Jnne,  1871,  found  tbis  work  sabstantially  in  tbe  follov 
iDg-named  condition : 

A  board  of  engine-er  officers  had  approved  tbe  project  snbniittedl? 
you,  and  after  my  return  from  tbe  executioD  of  surveys  wbicb  gave  foil 
iuformation  concemiDg  the  currents  throughout  the  harbor  and  tbf 
depth  of  water  in  all  its  eastern  portions,  had  designated,  generallT. 
a  site  for  tbe  pier,  leaving  its  exact  location  for  selection  in  acconlaDcr 
with  your  judgment  after  more  minute  examination  of  the  bottom,  &c 

At. this  stage  tbe  proper  position  for  the  abutment  of  the  pier  vi-" 
not  in  doubt,  and  application  for  immediate  action  was  made  to  a  com- 
mission appointed  by  the  legislature  of  the  State  of  Delaware  to  f<xia- 
ally  transfer  to  tbe  United  States,  in  the  name  of  the  State  of  Dela- 
ware, all  title  to  a  tract  of  land  having  a  front  of  500  feet  and  a  deptli 
of  1,000  feet,  for  the  purpose  of  containing  the  shore-end  of  tbe  pier.— 
(Laws  of  Delaware,  vol.  XIV,  part  I,  page  2-47.) 

This  transfer  was  effected  August  3,  and  the  boundaries  were  snb- 
sequently  marked  in  a  conspicuous  and  permaueut  manner.  Tbe  }«<>■ 
visions  of  tbe  law  of  the  State  of  Delaware,  concemiug  the  lodgowM 
of  a  plat  of  the  suney,  &c.,  having  been  fully  complied  with,  the  neces 
sary  pai)ers  and  proofs  were  transmitted  to  the  Attorney-General. »' 
order  to  procure  a  certificate  in  accordance  with  tbe  laws  of  the  I'liid-J 
States,  that  tbe  title  to  tbe  tract  of  land  in  question  inhered  truly  >t 
the  General  Government. 

Under  the  dateof  Septembers,  1871,  Mr.  Akerraan,  Attorney  Genera- 
wrote,  giving  a  decision  that  the  title  of  the  United  States  wns  pxnl 
"  assuming  that  the  ownership  of  the  laud  was  in  the  Ktatc  wheii  tbr 
act  ceding  the  same  was  passed."  This  proviso  compelled  os  to  pmcuir 
an  assurance  of  the  State's  title  to  the  uuoccupied  lands  in  tbe  virini'.'' 
of  Cai>e  HenloiKjn.  1 

M.,,,,Goo^^lc  I 
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AuconUiiglv  I  obtaiaed  from  Governor  Pouder  and  Secretary  of  Stflte 
Paynter,  of  IJelaware,  tbe  official  certificate  of  wbich  the  following  in  a 
copy : 

State  of  Deiawark, 

Exei'iitive  IfepartmeHl. 
To  Liuuteoant-Coluuel  J.  D.  Kvut/.,  Corpn  of  Engineer*,  C.  S.  A. : 

It  affbrtU  the  UDiterHigDed,  Jamee  Pouder,  gnveroor  of  the  State  of  Delaware,  aod 
.loliu  H.  Payntor,  eccrotary  of  state  of  tlie  saUl  State,  pleasure  hereby  to  certify  that 
the  legal  titla  of  the  euitl  Jtato  to  the  lain!  on  the  shore  of  the  Delaware  Bay,  recoutly 
teded  to  the  Uniteri  States,  for  the  erection  of  the  shore-end  of  the  pier  thereon,  pnr- 
siiniit  to  an  act  of  the  general  assembly  of  the  said  Slate,  io  such  case  made  wid  pro- 
vided, passed  at  Dover  on  the  '26lb  day  of  January,  A.  D.  1871,  up  to  the  time  of  the 
aaid  ceimion  was  absolutely  perfect  and  complete  as  a  part  of  Che  public  land  or  domain 
wilhiu  it»  liniila  and  belonging  to  it,  that  it  has  been  uniformly  so  considered,  recog- 
nized, and  regarded,  alike  by  tbe  legislature,  the  pnlillc  authoritien,  and  the  people  of 
the  said  State,  and  has  never  been  disputed,  doubted,  or  called  into  question  at  any 
time  by  any  one,  since  the  ecfaievemeut  of  the  independence  of  the  United  States,  to 
ttie  best  of  their  knowledge  and  belief. 

In  tcHttniony  nbereof  the  ^reat  seal  of  the  State  of  Delaware  has  been  herennt« 
affixed,  and  the  signatures  ol  Jamea  Ponder,  governor  of  the  State  of  Delaware,  and 
John  H.  Paynter,  secretary  of  Btat«  of  tbe  said  State,  respectively  subscribed  by  them 
this  Dinet«eDth  day  of  September,  in  the  year  of  our  Lord  one  thousand  eight  hundred 
and  seventy-one. 

[SEAI.]  JAMES  PONDER. 

By  tbe  goremor : 

John  H.  Payntkr, 

Secmlary  of  State. 

Having  forwarded  to  the  Chief  of  Engiiieers  this  certificate,  tbe  fol- 
lowiug  reply  was  received : 

Office  op  thk  Chirp  of  Enoeneeiis, 

WiuhiKgtott,  D.  C,  October  9.  I8T1. 

CoLO.VEL :  Your  letter  of  the  Slst  ultimo,  transmitting  tbe  official  certificate  of  the 
governor  and  secretary  of  the  State  of  Delaware,  setting  forth  that  the  title  of  that 
Stute  to  tbe  land  ceded  to  the  United  States  for  the  shore-end  of  tbe  landiug-pier  near 
Lewes  is  absolutely  perfect  and  complete.  &c.,  hns  been  received. 

This  certificate  wonld  seem  to  set  at  rest  any  question  as  to  the  validity  of  the  title 
to  tbe  land  referred  to  upon  I  be  part  of  tbe  State  of  Delaware,  and  should  be  received 
as  BuHlcient  evidence  of  that  title.  There  is,  then,  no  farther  impediment  to  begin- 
ning tbe  construction  of  tbe  pier  at  Lewes,  and  yon  will  accordingly  proceed  with  that 
work  as  soon  as  practicable. 

By  command  of  Drigadier-Generol  Humphreys. 
Very  respectfulFy,  your  obedient  servant. 


Id  the  meaa  time  I  had  occupied  myself  in  testing  several  screws, 
cast  from  patterns  heretofore  used  by  engineer  ofScers  in  the  construo- 
tion  of  lighthouses  and  other  works,  in  order  to  ascertain  the  best  form 
to  penetrate  tbe  exceedingly  hard  sand  which  mnst  be  our  foundation  for 
the  first  thoQsand  feet  or  more  of  the  pier,  whatever  direction  should 
flnaliy  be  given  to  the  work.  These  tests  were  made  on  shore,  and  also 
from  a  platform  400  feet  out  in  the  water,  and  were  continued  after  the 
arrival  of  authority  to  proceed  with  the  work. 

By  the  close  of  October  a  considerable  amount  of  information  had 
been  gained  on  this  important  point,  and  a  drawing  of  a  screw  had 
been  completed  which,  it  was  thought,  would  combine  the  good  quali- 
ties of  all  under  trial.  All  but  one  of  the  seven  screws  tested  had 
broken  after  penetrating  less  than  8  feet,  and  we  had  been  unable  to 
advance  farther  than  this  with  any  screw  without  rupturing  it.  Tbe 
screw  east  according  to  the  drawing  referred  to  above  prov&d  to  have 
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some  defects.  For  iDstance,  no  provision  Uad  beeu  made  for  withdrav- 
iag  it,  aud  iu  att«inptiug  to  do  so,  it  brolie. 

A  new  pattern  was  now  designed  and  cast,  having  the  hack  edges 
of  its  flanges  beveled,  as  well  as  its  forward  portions.  It  was  made 
stronger  also.  Tliia  form  of  screw  has  snccessfully  withstood  tests  more 
sevei'e  than  any  other  one  tried,  and  it  is  inserted  with  greater  ease  and 
rapidity  than  any  other,  at  all  depths,  notwithstanding  it  has  a  pitch 
of  lOJ  inches,  while  one  form  tested  gained  in  one  turn  only  4  iuchesi. 
It  may  well  be  claimed  that  this  investigation  is  worth  far  more  thau 
its  cost. 

The  screw  adopted  has  double  flanges,  each  makingjhst  one-half  a 
revolution.  The  cutting  edges  are  normal  to  the  hub  of  the  screw  and 
are  about  two-thirds  as  long  as  the  longest  normal  lines  of  the  flanges. 
Beneath  the  flanges  the  point  of  the  screw  is  quite  sharp.  The  metal 
of  the  flanges  is  2^  inches  thick  where  they  join  the  hub,  and  it  gradu- 
ally becomes  thinner  toward  its  edges,  until  along  these  it  is  one-eighth 
of  iiD  inch  thick. 

A  wrought-iron  band  three-fourths  of  an  inch  thick  is  shruukeu  on  the 
top  of  the  hub  within  a  recess  or  shoulder  in  the  casting.  The  diame- 
ter of  the  screw  is  2J  feet.  It  i>enetratcs  7J  inches  per  revolution  in 
hard  sand. 

Having  cleared  away  all  doubts  as  to  the  proper  form'of  screw. 
I  was  enabled  to  give  more  attention  to  questions  concerning  the  bot- 
tom along  the  lino  provisionally  selected  for  the  pier.  This  line  inter- 
sects the  breakwater  at  a  point  about  one-fourth  of  its  length  from  its 
easterly  end,  and  haa  a  course  north  1 2 J"  east,  magnetic,  from  shore. 

At  1,800  feet  from  low-water  mark  on  this  line  more  than  24  feet  of 
water  is  found  at  mean  low  stages  of  the  tide.  It  was  thought  that 
this  exceptional  depth,  combined  with  the  evident  permanence  of  the 
corves  of  equal  depth  here,  pointed  to  this  position  as  most  desirable 
for  the  pier-head. 

My  first  investigations  revealed  the  fact  that  beyond  the  bar  we 
must  encounter  a  very  soft  and  treacherous  bottom  of  mud  and  clay.  The 
services  of  a  man  skilled  in  artesian-well  boring  were  now  secured,  and 
from  a  raft  built  on  two  pontons  4-incli  wrought-iron  tubing  was  sunken, 
at  intervals,  to  the  Arm  gravel,  and  at  intermediate  points  borings  were 
made  with  an  auger  to  the  same  stratnm.  Specimens  of  the  soil,  &c., 
penetrated  were  carefully  preserved  and  placed  in  glass  tubes  accord- 
ing to  a  scale.  This  work  was  continued  under  adverse  cireumstances, 
since  very  few  days  were  calm  enough  for  its  prosecution,  until  Novem- 
ber 26,  when  it  was  thought  that  a  sufficiently  thoreugh  knowledge  of 
the  bottom  along  this  line  had  been  obtained. 

The  results  were  plotted,  and  have  been  forwarded.  They  show 
briefly  that,  in  order  to  construct  the  pier  on  the  line  first  chosen,  it 
would  be  necessary  to  penetrate,  during  more  than  half  of  the  work, 
through  40  or  more  feet  of  unreliable  mud,  having  mixed  with  it  clay 
and  sand  in  small  quantities.  The  proportion  of  sand  and  of  mud  and 
clay  combined  in  each  stratum  have  beeu  carefully  ascertained,  and  the 
results  are  in  your  possession. 

Having  ascertained  the  possibility  of  building  a  pier  along  the  line 
first  investigated,  but  at  great  expense,  the  next  subject  of  inquiry  was 
the  practicability  of  constructing  the  work  along  some  other  line,  which 
would,  perhaps,  afford  a  less  depth  of  water  at  a  pierhead  within  moti- 
erate  distance  of  the  shore,  but  which  would  stiti  guarantee  a  sufficient 
depth  to  serve  most,  if  not  all,  the  wants  of  commerce  in  this  eounei'- 
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tion  by  affording  a  lamling-place  for  all  vessels  wUicli  may  easily  enter 
the  li  arbor. 

To  tlie  end  of  obtaining  a  soliitiou  of  tliis  problem,  a  recountiis^nce 
toward  the  raUroad-i)ier  was  made  along  a  line  abont  1,600  feet  from  the 
shore  at  most  points.  This  examination  included  careful  soiiudings  and 
probing  the  bottom  with  angers  and  hollow  tubinc,  obtaining  Bpecimens 
of  every  stratum,  and  penetrating  each  to  tUo  solid  gravel  bottom.  In 
this  way  it  was  found  that,  at  a  point  bearing  from  the  abutment  north 
17|^  west,  magnetic,  and  about  1,600  feet  distant  from  low-water 
line,  the  firm,  gravel-bottom  was  reached,  afttir  penetrating  the  bottom 
about  22  feet,  and  that  a  stratum,  averaging  abont  ij  feet  in  thickness 
and  nearly  5  feet  above  the  gravel  at  its  lowest  point,  gave  indications 
of  pc^usessing  considerable  sustaining-power. 

A  careful  examination  of  the  line  in  qncstion  was  now  made  by  means 
of  artesian  borings,  and  tests  of  the  capacity  of  the  several  strata  to 
sustain  vertical  pressure.  Thetie  latter  tests  liad  also  been  made  along 
the  line  first  selected  as  the  site  of  detailed  investigation.  The  method 
sometimes  pursued  was  to  attach  an  iron  plate,  circular,  but  wrenched 
open  along  one  of  its  radii  sufilciently  to  enable  it  to  be  screwed  into 
the  groHud,  to  the  bottom  of  a  rolled-iron  roil  '2^  inches  in  diameter,  and 
to  screw  the  rod  down  by  meaus  of  the  plate  at  its  foot  to  the  desired 
depth.    This  Wiia  effected  between  two  ponton-boats  secnrcly  moored, 

A  cap  was  then  placed  upon  the  npper  end  of  the  iron  rod,  and 
anchors  hung  upon  projecting  hooks  were  mmie  to  bear  chains  and 
other  heavy  weights,  until  a  mark  established  on  the  rod  by  a  level  so 
as  to  be  at  the  same  height  as  a  mark  on  the  stationary  rod,  screwed 
into  the  bottom  bv  its  side,  was  observed  to  l»e  depressed,  however 
little. 

The  weight  on  tlie  disk  at  that  instant  was  assumed  to  measure  the 
capacity  of  the  stratum  tested  to  bear  statical  pressure.  But  the  rod 
bent  under  excessive  weights,  bearing  about  three  tons,  however.  A 
pile  i>  inches  in  diameter  was  then  procured  to  test  the  firmer  stratum. 
Upon  the  upper  portion  of  this  shaft  a  collar  was  clamped,  and  into  its 
sockets  oaken  bars  were  inserted,  and  a  platform  built  on  these  was 
made  to  bear  anchors,  chains,  and  other  weights. 

In  order  more  fully  to  hidicate  the  reasons  which  led  me  flnnlly  to 
recommend  theabauilonment  of  the  line  provisionally  chosen  for  the  pier, 
and  the  adoption  of  the  tine  on  which  we  are  now  working,  I  insert 
liere  an  extract  from  a  former  report  made  to  yon  : 

ReatoHii  /bt  prrfrrriatj  for  tia  aii'  of  Ihe  pier  a  I'me  learing  from  tkr  :eroof  the  abntmfnt 
Morlh  l?}"^  trw(,  nat/ueHc,  abort  all  olherf,  including  Ike  line  bearing  Hurlh  I2J  '  raHt,mag- 
nr-lit,  front  Ihc  tamr  poinl, 

Tho  line  first  ilnsiKtifttwl  above  will,  in  tliis  rcjiort,  ho  called  "  line  No.  2,"  niiU  tho 
Micontl  named,  (wbicb  was  Ant  Tecumiiieuded  sl»  a  site  Tor  tbe  i>ier,)  will  be  knowu  as 
"  line  No.  1."  Tbe  nnmUtrs  indicate  the  cbroDulogical  onler  iu  which  pro&los,  showing 
tbe  depths  of  water  and  nature  of  the  etratn  cousti tilting  tbe  bottom  to  a  consider- 
able depth  along  these  lines,  were  determined. 

After  a,  careiiil  and  extended  inventigation  (of  which  an  acconnt  ia  ^ven  in  an 
appendix)  to  ascertain  tbe  relative  merits  of  various  directions  for  the  projected  land- 
ing-pier, including  all  that  are  practicable,  nnder  tbe  restriction  forbidding  considera- 
tion of  any  that  wonjd  ant  aRntil  »  siilHcient  depth  of  wat«r  at  tho  pior-bead,  I  hnvo 
been  led  to  reenmineod  "linoKo.2"  for  tbe  following  reasons:  Although  less  favorable 
in  respect  of  depth  of  water  than  "  line  No.  1,"  it  will  afford  a  coml  rtppth  within  a 
■hort  distance  from  shore.  A  pier  1,701  feet  long,  on  "line  No,  2,"  having  a  pier-head 
5W  feet  long,  wonld  att'ord,  aloogBicle  the  latter,  a  iDnniuium  depth  of  water  of  21.3 


feet,  a  miniiunm  depth  of  12.3  feei,  and  an  average  itejitb  (the  mean  of  twenty-flve 
depths  meannri-d  20  feet  apart,  beginning  at  the  point  farthest  seaward)  of  14.9  feet, 
Aisnniing  the  tanie  lengths,  with  the  « —   '  - ' ' "* 
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pior-heail  on  ^'line  No.  1,"  we  bLouIU  havn  for  tlio  oiBxiniuiu,  niinimnra,  sod  average 
deptliB,  rv>t|>cctivbly,  24  ft^et,  17.1)  fuec,  auil  3.5  feet. 

Extending  n  pier-Iiead  of  tlie  same  loogtli  on  "line  No.  3"  to  a  point  t,S48  ftwt  from 
the  abutiiicut  zero,  \re  sboaUl  have  for  uiaxlmnm,  lalnimam,  and  average  (aa  attovc) 
depths,  in  order,  21.3  feet,  13.3  feet,  and  14.9  feet.  For  "  line  No.  1,"  tinder  the  circum- 
«tancc8  last  considered,  the  inaxiniuni,  uiiiimnm,  and  average  deptliH  would  be,  rettpMt- 
ivelf,  S4.4  feet,  16.1  feet,  and  'HJj  feet.  The  diSvrencea,  apparently,  Jtreatly  favor  the 
selection  of  "  line  No.  1."  Hut  when  it  is  considered  that  the  bottom,  under  deep 
ivHter,  thronghont  the  lowei  portion  uf  tbe  barber,  consists  for  the  first  Q  or  6  feet  of 
anft  mild,  in  which  a  vettMl  may  sink  at  Ion  water,  Ui  rise  with  the  tide,  it  seems  prob- 
able that  *ny  master  of  a  vessel,  desiriu);  to  avail  himself  of  the  facilities  of  a  pier 
built  on  either  site,  could  do  so  without  injury  or  ineouvcnienue  to  his  charge. 

Any  vessel,  which  can  uow  euterthe  harbor,  conld  lie  at  the  pier- head  on  "line  No.  3," 
were  its  outermost  position  placed  I,T(I1  feet  from  the  zero  of  longitude  lueasnremenls. 

My  own  observation,  corroborated  by  the  opinion  of  the  most  iot«ltigent  residents  of 
this  neigliborhoud,  itulicates  tltut  in  the  more  violent  storms  which  occur  on  this  coast, 
"lino  No.  2"  is,  on  the  whole,  as  calm  a  position  as  could  be  choseu,and,  in  this  respect, 
is  preferable  to  "  line  No.  1." 

If,  through  any  adventitious  or  artificially  iodnccd  causes,  the  bottom  of  the  harbor 
nhould  ever  be  subjected  to  a  violent  scouring  action,  which  should  seriously  aifeet 
that  portion  nearest  to  Cape  Heulopea,  the  bottom  along  "  line  No.  2  "  would  probably 
experience  less  abroeiun  thun  in  parts  uf  the  harbor  nearer  its  niouth,  since,  under  tbe 
conditious  imagiued,  the  point  of  the  cape,  tcturuing  toward  its  fonner  position,  660 
feet  farther  to  tbe  southward  than  itn  present  site,  the  most  easterly  portions  of  the 
harbor  would  no  longer  be  sheltered  from  the  fury  of  east  winds  and  the  effects  of  in- 
coming storm-tiilns,  and  the  scour  of  untramDielod  and  iuereased  ebbs  might  seriously 
endanger  founclatiouH  placed  too  near  the  Atlantic.  Unifovm  weight  would  not  be  given 
to  this  hazard  by  ditfercnt  winds.  Probably  all  would  concede  some  importance  to 
this  consideration,  however.  Its  value  is  vague,  but  it  may  asanmo  moredennitenesBin 
years  to  come,  with  the  progress  of  additious  to  the  works  which  make  the  artificial 
harlwr  of  the  Delaware  Breakwater. 

"  Line  No.  2"  ia  more  accessible  than  "line  No.  1."  The  varions  shoals  near  to  and 
east  of  the  latter  would,  in  many  conditions  of  the  wind  and  tide,  render  difflcnlt  a 
gentle  approach  to  a  pier  built  on  this  line.  It  would  bo  neoeesary,  within  a  short  dis- 
tance of  the  pier,  to  make  a  sharp  turn  to  the  southward,  and  tborefora  to  preserve  a 
considerable  liead way  until  quite  near  to  the  structure.  "  Liao  No.  2"  in,  howevw, 
quite  accessible. 

Uy  a  prolonged  and  sufficiently  mioule  examination  of  the  bed  of  tbe  harbor,  by 
■neana  of  borings  with  artesian-well  tubing  four  inches  in  diameter,  and  the  u«e  « 
augers  and  other  devices,  it  has  finally  been  ascertained  that  a  thoroogbly  good  sand 
foundation  for  the  pier-head  cannot  be  reached  anywhere  in  the  harbor  at  a  less  depth 
(in  mud,  &c.)  than  20  feet,  without  sacritlciiig  depth  of  water. 

Probably  a  depth  at  meau  low  water  of  1j  feet  may  be  had  by  sinking;  the  bottom 
of  the  piles  10  feet,  and  they  may  then  rest  on  moderately  bard  sand.  It  is  ex.ceediiigly 
doubtful  if  jnore  than  this  can  be  attained  witbqut  building  in  mud  or  going  deep  to 
a  stratum  of  firm  sand  and  gravel  contAiiiing  stones  of  such  size  that  we  have  gener- 
ally been  able  to  penetrate  it  only  a  few  inches  without  reaching  a  stone  too  large  to 
come  up  through  4-inch  tubing. 

The  flrst  test  to  ascertain  tbe  amount  of  statical  pressure  which  a  given  area  of  the 
bottom  at  varions  depths  will  sustain,  was  made  at  a  point  1,  IKiO  feet  from  low-water 
mark  on  "  line  No.  1,"  which  was  then  presumed  to  have  a  bottom  quite  aa  good  a> 
could  be  found  in  the  harbor,  without  saerificiuft  the  prime  cousideration,  det^p  water. 
A  leof  from  the  jonrnal  of  October  lU,  leni,  is  here  copied  to  show  the  result  of  thi* 

"  Tiuidag,  October  10, 1S71.— At  1,650  feet  from  low- water  mark,  on  '  lineNo.  1,'  I  mnk 
a  ecrew  nearly  a  disk,  one  foot  in  diameter,  attached  to  a  rotled-iron  rod  3^  inches  in 
diameter,  by  statical  pressure.  Conuting  weight  of  rods,  &.C.,  900  i>ODuds  depressed 
it3lect;  1,650  pounds  depresseil  it  to  7  feet,  then  to  S  feet,  then  to  101  feet;  l,l«>0 
pounds  pressed  it  down  to  11  feet ;  a.riOO  pounds  sunk  it  to  11}  feet  below  tbe  snrface 
of  the  bed  of  the  harbor.  We  then  acrewod  down  the  flange  to  31  feet,  and,  aHer  no- 
inoroiis  experimental  pressures  and  much  time  luisscd  in  putting  out  aochors,  steadying 
rod,  &o.,  we  put  on  about  three  long  tons,  that  is,  6,700  pounds,  and  the  flange  did 
not  sink  any,  sltboiigh  the  rod  bent  as  tbe  raft  swayed." 

Until  several  borings  and  eoundings  hod  been  miule  it  had  been  hoped  that  au  ulti- 
mate sustaining  capacity,  nearly  or  quite  ei|ual  to  that  shown  in  the  experiment  de- 
ocribed  above,  could  be  relied  on  for  the  foundations  of  tbe  entire  pier-hcwl,  should  i( 
bo  so  built  that  its  outer  end  should  be  l,Ufi!l  feet  from  the  abutment,  or  t,H04  feet  from 
low-water  mark,  but  as  tbe  borings  and  boiindings  ])r«gressed  the  prOHpeets  grew  lew 
and  less  favorable,  and  when  such  investigation's  as  were  considered  iudispeotabls 
were  completed,  it  was  found  that  in  some  places  a  safe  foundation  could  be  reaehtd 


HEPOKT  OP  THE  CHIEF  OF  EXGIN'EERS.  7C5 

nnl;  liy  n  prnetrotioii  of  At  leaat  40  feet  into  lliu  bottom,  or  quit«  G4  fnet  from  meait 
low-natnr  uiiirk,  anjl  that  fur  many  poiiita  on  this  lino  wii  would  hnvo  to  pniviilo  pilisi 
76  feet  long.  An  oxaniinatjitu  of  the  dmiriuira  heretofore  sent  to  yon  Bhnma  that  tbo 
Btratum  on  whiub  my  (liak  Kated  in  inukinf;  tun  tlrst  t«Ht  ia  wantiiij;  for  a  (liBtauce  of 
ittS>  feet,  nn<l  tlint  il  would  be  better  to  ^a  to  the  lirin  gruvel,  nil  thiii)^  considered, 
throntcliont  the  entire  pier-head  on  thin  line,  thiin  to  reitt  the  Bhii):^)!  of  rhe  Rcrews  in 
anything  nearer  th<TWirth('t>.  IfmiuUthata  rod  imtertcd  39  feet  into  the  bottom,  at 
a  chnraclerintic  point  ou  tills  Hue,  conld  Im  freely  iiinvert  about  from  n  l>oat  on  the 
surface  of  the  water,  60  feet  from  the  bawt  of  the  roil,  whieb  wiis  a  H au({B  12  inches  in 
diameter,  with  bo  much  eiwe  08  to  ruqnire  a  very  slight  exertion  of  streLutli  to  cauM  it 
to  deviate  inaiiy  decreea  IViiln  the  vvrticul. 

In  connection  with  the  fact  that  tile  wtiiie  luind  and  j;nivel  Btratum,,so  hard  and  firm 
tliat  we  have  nuwhure  Bucceedeil  in  punetrating  it  more  tbun  6  feet,  i«  found  20  feet 
nearer  the  meun  tow-water  anrfuco  on  "  line  No. !! ''  than  on  "line  No.I,"ihould  we  not 
reBect  ou  ttie  iiossikility  that,  in  former  times,  wheu  the  point  of  the  cape  was  COO  feet 
farther  sonlhward,  the  effects  of  the  tides  on  "  line  No.  1 "  were  at  tluies  so  violent  tliat 
this  gravel  utratnni  vean  denuded  throuKb  many  feet  of  its  depth,  and  that  "  line  No. 9'' 
gained  a  part  tliat  the  other  lout  f  This  view  cannot  fail  to  ffvv  some  appearance  of  valid- 
ity to  the  apprehension  before  allnded  to,  that  the  tides  may  ngain  iii  theconnte  of  time 
violently  ditttiirb  the  bottom  along  "  line  No.  1."  The  presentation  of  these  points  seems 
to  be  i|ii'te  euHlcietit  to  show  that"  line  So.  S  "is,alltbinf^  considered,  mucb  safer  and 
belter  to  bnild  upon  than  "  lino  No,  I." 

The  next  point  in  order  demanding  onr  attention  is  with  reference  to  the  choice  of 
a  stratnni  of  "  line  No.  2  "  in  which  to  rest  the  HaTiges  of  the  screws  to  lie  attacbeit  to 
the  iron  shafts  of  the  pier.  In  this  placo  it  is  proiier  to  ititnidnce  such  data  m  our  en- 
perimcntal  testn  present,  and  for  this  purpose  eojnes  of  jwrtions  of  the  —»-!"' 
jonrnal  of  operations  tbr  the  4th,  Uth,  and  13th  of  J;--""   ik»  <■«  "- 

"  ExtracU /ram  thejoiirual  of  operalioiii. — Con'truHiaii  of  an  iiou  lan^ing-pirr  near Lrirrt 

"  JnMNiiry  4.— The  pouton-ml'l:  was  mcmnul  at  a  point  1, 140  I'oel  from  low-wat«r 
murk,  bi-aring  niirlh  I7|'^  we»t,  niaglielic,  IViiin  tlie  cuiiler  of  the  ahnlment  foilndatiou. 
Two  [lilis, .")  inches  in  diameter,  eilch  !W  feet  long,  firmly  connectMl  (iif^etber,  iiliil  hav- 
ing a  disk  12  indies  in  <ltameter  near  the  end  of  the  compound  pile,  were  lowered. 
Tl'H  wci;:ht  of  the  Hhafc  and  auxiliarii-s  was  :t,.^-OII  pounds.  Thia  weight  sunk  the  disk 
I'lJ  fi-et  in  the  bottom.  Forty-two  hnndred  ami  tifty  |H>iindN  wi-ru  then  loiidMl  on  the 
pile,  when  it  iitarteit  and  went  down  'i  feet,  where  it  was  upheld  by  tbu  rafl.  The 
pile  WHS  then  unloaded,  and  the  nmccBS  of  raising  it  began.  When  it  bad  bi-en  etc- 
voted  ti  feet,  the  ntnips  slipped,  allowing  the  pile  to  fall.  It  penetrale<l  by  its  uionien- 
tuni  31)  feet  and  :t  inches  into  the  bottom.  It  was  then  misiMl  without  I'evuming  and 
taken  ashore,  and  tbu  16-iuch  ilisk  substituted  for  the  IS-inch.  It  shonlil  be  ri-uiai'ked 
tbat  although  tliesu  are  spoken  of  as  disks,  they  coulil  ho  inserted  as  screws,  being 
split  open,  and  having  a  pitch  for  this  purpose.  This  resulli  indicates  a  holding  power 
<if  9,f<iti  pounds  per  square  toot. 

■'  Pandas.  January  «.— The  double  pile,  having  the  Ifi-inch  disk  at  its  lower  end,  waa 
taken  again  to  the  point  oecupic<l  January  A  and  lowered.  It  siinkof  itH  own  weight 
(3,r)0(l  pounds)  11  feet  in  tbo  bottom.  Jt  was  tl'en  screwed  down  5  feet  G  inches  far- 
ther, and  a  collar  and  lever,  weighing  l)(>0  iHinuds,  all  told,  and  9,000  pounds  of  chain, 
were  luadF<lou  it  without  dopressing  it.  A^er  allowing  it  to  remain  ashort  time,  eight 
meo,  weiehiog  together  1,357  pounds,  were  ailded  graunally,  when  it  slowly  settled  & 
feet  3  intlies  more,  or  until  the  levers  rested  on  the  iHmton.  The  weishls  were  then 
removed,  the  pile  buoyed  and  left  standing,  to  see  wliat  effect  the  tides  of  the  night 
wonld  have.    In  all,  14,517  pounds  had  beeu  reqnired  to  depress  the  disk. 

'■  The  I3-incb  disk  had  been  but  15  feet  6  inches  in  the  bottom,  while  the  IG-incb  disk 
bad  penetrated  one  foot  farther.  Neglecting  this  ditterence  of  conditions,  let  us  see  if 
the  ll>-incli  disk  sustained  relatively  its  proper  weight  according  to  theory. 

"  COMPUTATION. 

12"=  144 

lC^  =  2oC 
"The  16-inch  disk  should  have  sustained  vJV  of  llie  weight  necessary  to  depress  the 
12-iiieh  disk,  or  V  "t  7,760  pounds  =  l^J*-'"  -  13,777  iionnds;  14/>17  pounds  —13,777 
ponndB  =  740ponnds,  the  excess  over  the  nnmber  given  by  tile  ratio.  So  far  as  it 
goes,  this  would  seem  to  conBmi  Mr.  Alexander  Mitchell's  theory,  that  the  sustaining 
IMiwer  afl'onled  bv  a  disk  of  a  certain  diaoieb^r  bears  a  greater  ratio  to  that  aiven  by  a 
diskofsninller  diameler  than  the  ratio  of  the  nreaot  the  larger  disk  to  that  of  the 
nmaller.  To-day's  test  shows  a  holding  powTsr  of  lu,33a  pounds  per  square  foot  of  the 
Htrutnm  tested. 
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"  Tharndas,  Janvarg  11,— Fourteeo  hundred  and  forty  feet  from  low-watvr  mark,  as 
nearly  un  could  be  detoruiincd,  the  pile  was  lowered,  tLod  Bunk  l:t  foet  of  its  own 
WHi){fitand  that  of  its  adjUDOta,  S.riOU  pounds.  About  :l,000  pounds  of  weigbtH  ntre 
now  added,  and  the  woodeD  arms  inxcrted  iuto  the  collar  wliich  claaped  the  pilv  sttuk 
to  the  deck  of  the  raft.  As  it  was  then  high  water  the  apparatus  was  allowed  to  lo- 
insin  tlireu  hours.  On  retiimiDg,  it  was  found  that  the  disk  hod  sunk  until  it  was 
iu  the  bottom  15  feet  and  9^  iiiuhes.  More  cbato  was  piled  on  until  it  bcjtanto  settle 
aftaiu.  Marks  weie  made  on  the  shaft,  and  on  an  unloaded  rod,  iuserted  into  the  bot- 
tom alongside,  so  that  both  lines  were  in  the  same  horizontal  piaue,  determined  by  a 
Npirit-level.  After  half  an  hour  it  was  fouiid  that  the  shaft  had  settled  half  an  inch. 
Throughout  another  lialfhouiit  remained  stalionarf.  Tbe  pile  was  now  taken  tip, 
aud  it  and  the  chains  were  taken  ashore  and  the  chains  were  weighed.  It  was  fnand 
that  the  chainB'and  levers  weighed  :t,<>50  pounds,  and  the  collar  660  pounds;  total 
weight,  4,310  pounds.  Adding  the  weight  of  the  pile-apparatus,  we  find  that  T,T1U 
poniids  loaded  on  a  16-ineh  disk  was  the  utmost  that  the  bottom  yould  sustain  at  a 
4epth  of  15  feet  10  inches.  It  wontd  appear,  then,  that  we  must  penetrate  the  bottom  16 
feet  6  iuchesto  obtain  a  holdingpowerof9,8<XI  pounds  per  square  foot  of  fouodatioD  indi- 
cated by  the  experiment  of  the  4tli  and  8th  of  January,  the  superficial  area  of  a  di«k. 
16  inches  in  diameter,  being  201  sqnaro  incben.  Tbe  support  per  square  foot  indicated 
by  to-day's  experiment  is  y  t  of  7,710  =.  5,544  ponuds. 

"  SattirSay,  •fanuarg  Vi. — Fifteen  hundred  and  ten  feet  from  thexeroof  the  ahotmeut, 
a  pile,  16  feet  long  and  fi^  inches  in  diameter,  was  lowereil.  It  sank  in  the  mud,  bf  its 
own  weight,  tl  feet.  It  was  raised,  and  560  pounds  wore  added  to  il^  It  was  then 
lowered  again,  when  it  sank  14  feet  ti  inches.  A  pile  IH  feet  long,  of  the  same  di- 
ameter, was  then  lowered,  and  it  sank  in  the  same  place  IG  feet,  of  its  own  weight 
These  experiments  show  that  a  5J>incb  disk,  sunken  here  16  fort,  will  sustain  about 
1,^17  ponnda,  or  that,  at  the  same  rate,  a  1-foot  disk  would  support  about  6,09?  pouoda. 
To-day's  work  has  also  shown  that  the  stratum  under  test  has  its  continuity  impaired 
by  diHtuTbance,  and  that  it  does  nut  nearly  instantly  become  compact,  after  being 
loosened,  as  the  Ann  sand  nearer  shore  has  done  in  all  casus  that  nave  come  under 
observation." 

The  maio  object  of  tlit^se  trials  was  to  t«st  a  stratum,  coasistiog  of 
from  80  to  90  percentage  by  weight  of  moderately  coarse  siliceous  sanil 
aud  of  clay  and  mud.  It  extends  through  abont  6^  feet  vertically,  and 
begins  about  1,250  feet  from  shore,  measured  on  •'  line  Xo.  2,"  Its  high- 
est point  known  to  me,  relative  to  the- harbor's  bottom,  is  at  the  place 
tested,  and  is  12  feet  from  the  plane  dividing  the  water  from  the  mud. 
It  is  separated  from  the  firm  sand  aud  gravel  stratum,  found  lower,  br 
a  layer  of  mud  very  soft  aud  compressible,  and  about  4^  feet  thick.  It 
appears  from  the  data  obtained  tbat  the  foundation-screws  slionid  rest 
at  least  16  feet  iu  the  bottom,  otherwise  the  matter  beneath  the  flanges 
of  tbe  screws  will  support  in  some  places  less  than  2j  tons  per  square 
foot.  It  must  be  borne  in  mind  that,  after  a  i»enetration  of  Iti  feet,  we 
have  only  about  1  foot  between  the  flanges  and  tbe  soft  mud.  llenccit 
is  uncertain  how  much  the  final  resting  of  the  flanges  iu  these  trials 
depended  ou  actual  compression  of  tbe  strata. 

A  reference  to  the  accompanying  table,  (Api>endix  B,)  showing  the 
percentage  by  weight  and  nature  of  the  snod  obtained  from  specimens 
takeu  from  the  various  strata  at  different  points  iu  (»nnection  with  tbe 
drawings  forwarded,  exhibiting  the  position  and  boundaries  of  the 
various  layers,  and  the  description  given  above  of  the  tests  made,  will, 
it  is  believed,  show  sufticiently  plainly  that  it  were  better  to  relj'  on  a 
sustaitiing  capacity  of  no  more  than  one  ton  per  sqnare  foot  of  founda- 
tion, even  at  a  depth  of  10  feet  in  the  bottom.  Mr.  Alexander  Mitchell 
aud  others  tell  us  that  five  tons  or  more  measure  the  upholding  power 
of  good  sand.  A  screw  5  teet  in  diameter  would  probably  bear  more 
than  2!»  tons,  were  it  depressed  16  feet  at  the  place  where  tbe  roost  an- 
favorable  results  were  obtained ;  but  wore  this  load  to  press  on  any  one 
screw,  the  factor  of  safety  would  be  far  too  small.  A  reliance  on  this 
stratum  would  manifestly  be  hazardous. 

It  is  believed  that  the  tests  already  completed,  having  been  made  nl 
representative  places,  are  all  that  are  needed  to  bring  us  to  this  point 
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ill  our  cuiiclusioDs,  ami  tbat  our  attention  should  next  be  directed  to  the 
more  promising  stratum  wliieh  may  be  reached  by  siuking  the  shatis 
only  5  feet  fartlier. 

It  is  by  no  means  certain  that  the  dift'erence  in  the  cost  of  the  screws 
required  for  these  two  strata,  resitectively,  and  tbe  additional  time  and 
power  reqaisite  to  insert  screws  of  5  feet  in  diiinieter,  having  a  very 
slight  pitch  and  great  thickness  of  flange,  would  not  more  than  com- 
pensate for  an  increase  of  5  feet  in  the  length  of  the  piles,  necessary  to 
enable  us  to  rest  our  foandation-screws  on  the  gravel  stratum.  Neither 
should  we  overlook  the  possibility  that  a  screw  for  a  soft  and  compress- 
ible bottom,  having  a  diameter  of  5  feet,  might  be  partially  stripped  of 
its  flanges  in  penetrating  16  feet.  Only  actual  practice  could  establish 
the  feasibility  of  inserting  screws  so  large,  with  a  reasonable  expend- 
iture of  time  and  money,  and  the  certainty  of  avoiding  the  danger  of 
destroying  tbe  fontidationa  in  putting  them  down  at  this  sice. 

There  can  be  no  doubt  that  a  diameter  of  2  feet  6  inches  is  ample  for 
tbe  flanges  of  screws,  which  are  to  rest  on  the  excellent  bottom  found 
about  40  feet  below  the  plane  of  mean  low  water.  Again,  it  would 
Keem  that  a  solid  wrought-iron  shafts  of  tbe  proper  diameter,  resting  in 
a  firm  bottom,  having  an  appropriate  screw,  and  strongly  supported 
laterally  by  the  stratum  which  would  be  tbe  second  choice  for  a  fouD- 
dation.  when  moderately  well  braced  transversely  and  longitudinally  iu 
vertical  planes,  is,  considering  the  great  support  given  it  by  the  super- 
structure itself,  quite  strong  enough  to  bear  any  stress  it  will  have  to 
sustain,  in  aiding  to  supply  the  demands  of  a  landing-pier  at  this  local- 
ity. Rut  were  the  screws  to  rest  in  the  less  firm  stratum  nearer  to  the 
low-water  plane,  it  would  perhaps  be  only  ordinary  prudence  to  add  a 
set  of  diagonal  braces  or  ties  (to  servo  both  ofttces)  in  a  horizontal  plane 
nearly  ciiiucident  with  the  top  of  the  surface  mud.  A  small  disk, 
sunken  in  the  upi>er  of  these  tif  o  strata,  is  easily  made  to  rotate  about 
an  axis  thi'ongh  its  center  in  any  direction. 

It  is  not  so  in  the  firmer  strata.  Hence  the  need  of  greater  precau- 
tion, if  the  upper  bed  is  to  serve  as  a  foundation  for  the  lianges.  These 
considerations  constiain  a  preference  for  that  stratum. 

For  H  foundation  whose  sustaining  power  is  ample  and  undoubted, 
careful  tests  made  late  in  the  month  of  March,  or  as  soon  as  a  pile  o 
inches  in  diameter  and  52  feet  long  could  be  prwured,  showed  that  the 
tinu  gravel  stratum  in  "  line  No.  2  "  is  capable  of  sustaining  about  15 
tons  per  square  foot.  There  remained  then  only  the  iireseiitation  by  you 
of  the  facts  herein  given  to  the  Chief  of  Engineers  and  his  approval  of 
the  prosecution  of  the  work  along  the  line  north  17^°  west,  and  of  the 
proposition  to  penetrate  to  the  firmest  stratum  reached,  before  giving  the 
first  order  for  tbe  material  to  the  manufacturer.  The  necessary  author- 
ity was  soon  procured. 

Previously,  or  as  soon  as  it  became  clear  tx>  my  mind  that  the  line 
north  1730  west  would  be  chosen  as  a  site  for  the  pier,  with  your  ap- 
probation, on  January  13  I  began  the  construction  of  the  abutment.  It 
was  completed  February  23.  The  stone  had  been  raised  from  abandoned 
cargoes  of  various  vessels  wrecked  in  the  harbor  many  years  ago.  A 
portion  was  of  brown  sandstone,  in  largo  blocks,  quite  regular  in  fig- 
ure, but  rough  from  long  expwure  to  the  action  of  the  wind  and 
waves  and  the  chemical  action  of  the  water.  This  was  dressed  on  its 
outer  sides  by  a  stone-cutter  hired  for  the  work.  The  remainder  of  the 
stone  was  granite  in  rather  thin  slabs  of  no  great  size.  The  latter  was 
made  to  serve  for  tbe  foundation.  The  abutment  is,  including  two  short 
viugSj  3ti  feet  long,  measured  on  axial  lines.     Its  foundation,  which 
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extends  to  low  Tenter,  is  6^  feet  wide.  The  sui>eri)tructure  is  4  feet  wide. 
Tlie  frout  lioe  of  tlie  abutment  ia  60  feet  from  low-water  mnrk,  measured 
horizontally.  The  total  height  of  the  abutnieut,  from  tho  lowest  coorw 
of  tlie  foandiitiou  to  the  cap-stones,  is  llj  feet. 

The  ei-eetion  of  the  uecessary  temporary  buildings  was  I>egua  October 
24,  and  linished  December  20.  They  sire  six  lu  number,  as  follows: 
carpenter's  shop,  blacksmith's  shop,  store-house  and  office  in  one,  stable, 
boat-house,  and  a  small  scale-house.  All  are  one  story,  except  the 
stable  and  store-house,  which  are  one  story  and  a  half  in  height.  Tliey 
are  all  well  budt-,  and  as  the  material  was  procnred  at  a  low  rate  in  th<' 
neighborhood,  they  will  doubtless  bring  a  fair  share  of  their  first  cost  at 
public  sale,  if  they  are  kept  in  good  repair  in  the  mean  time-  The  site 
ou  which  they  stand,  clioscn  in  consideration  of  its  proximity  to  the 
shore  end  of  the  pier,  was  very  rough  originally,  being  on  a  ridge  of 
sand-hoin mocks.  It  has  required  considerable  labor  to  grade  it  suffi- 
ciently to  make  transportjitioo  from  tbe  outside  and  between  the  various 
buildings  practicable  and  easy.  To  this  end  a  substantia)  but  inexpen- 
sive tramway  of  plank,  on  longitudinal  ginlers,  has  been  built,  passing 
all  the  worksbojis,  and  a  truck  has  been  i;oiistructed  which  ruus  on  the 
tramway  atui  bears  heavy  loads  from  the  blacksmith's  sho[>,  &c,  to  the 
pier  anil  in  return.  This  has  proved  an  almost  indispensable  con- 
venience. 

One  of  the  first  <)nestiona  which  presented  itself  on  assuming  super- 
intendence of  the  work  was  that  concerning  the  kind  of  power  which 
should  be  employed  iu  the  construction  of  the  pier.  :My  preliminary 
exiM^nmeuts  jdainly  showed  nie  that  manpower  would  be  too  expensive, 
8inc«  forty  men  were  uuable  to  cause  the  screw  to  iienetrat«  more  than  S 
feet.  Steam-power,  at  the  first,  seemeil  too  unsympatfietie.  Some  form  of 
power  was  needed  whose  exact  measure  could  be  read  each  instant  by 
the  overseer's  watchful  glance  ;  otherwise,  should  any  unusnal  obstacle 
be  encountered  iu  the  iirocess  of  screwing  down  the  piles,  a  disaster 
entailing  serious  delay  and  expense  might  i-eanlt.  Horse  or  mule  power 
seemed  to  be  the  detideratum.  After  testing  horse  power  in  grading  the 
grounds  for  the  buildings,  1  saw  that  these  animals  would  probably  lack 
in  steadiness  and  reliability.  I  procured  some  mules  from  tUe  neigbbor- 
hood  and  tested  them,  but  they  were  small  and  lacking  in  etamina. 
Finally,  iu  Philadelphia,  after  careful  search,  I  obtained  seven  excellent 
heavy  mules.  Ttiey  have  i>rovud  ei)ual  to  everything  that  has  been 
required  of  them,  and,  if  they  could  not  be  replaced,  they  would  be 
invaluable. 

Another  problem,  which  called  pressiugly  for  solution,  was  to  devise 
some  method  of  conuectlng  the  power  to  be  applied  with  the  pile-shaft--' 
to  be  screwed  down.  All  processes  describe<l  in  such  accounts  of  simi- 
lar works  as  I  could  find,  seemed  crude,  slow,  and  unnecessarily  ex|>6u- 
sive  and  laborious,  when  it  was  considered  that  we  must  put  in  place 
abimt  three  hundred  piles,  instead  of  five  or  nine,  as  in  the  conatmctiun 
of  most  lighthouses. 

Some  engineers  had  adopted  ribs  running  down  the  sides  of  the  piles 
longitudinally,  fitting  into  corresponding  slots  in  the  collar  which  held 
'  the  levers.  Others  had  used  piles  containing  longitudinal  slots  corre- 
sponding to  projections  from  the  collars.  Still  othei'S  liad  set  small 
screws  into  the  head  of  the  pile  by  pressure,  and  from  a  small  collar 
thus  supported  had  bung  chains  which,  iu  the  actual  operation  of  turn- 
ing, were  wrapped  about  the  pile  one  or  more  times,  forming  a  Spanish 
wiiidlnsa,  in  fact. 

It  was  desired  to  avoid  placing  anything  in  or  on  the  pile  which  Js 
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not  needed  when  it  is  in  place.  The  Spanisli-wiadlass  arrangemeDt 
obviated  tliis,  but  the  chains  were  constantly  breaking,  endangering 
the  lives  of  workmen,  and  monopolizing  the  time  of  the  blacksmith  to 
keep  them  in  repair.  Besides,  tbe  spring  of  the  chain  used  np  a  con- 
siderable portion  of  the  motive-power. 

The  first  new  device  I  tried  consisted  essentially  of  a  collar  in  two 
parts,  holding  four  segments  of  steel,  drilled  to  have  several  hundred 
small  diamond -shaped  points,  tbe  sorfaces  of  the  segments  fitting  acca- 
rately  to  the  cylindrical  surface  of  the  pile.  The  segments  could  be 
taken  from  the  collar  and  others  of  different  curvature  substituted,  in 
screwing  down  piles  of  different  sizes. 

ITie  two  halves  of  the  collar  being  firmly  clamped  together,  the  points 
take  hold  of  the  metal  of  the  pile,  and,  if  no  slipping  occurs — and,  if  all 
due  precautious  are  taken,  none  will — with  the  application  of  at  least 
eight  mules,  full  power,  at  the  end  of  levers  17  feet  long,  the  device  is 
good.  But,  for  want  of  perfect  fitting  between  the  segments  and  tbe  pile, 
on  several  occasions,  when  using  the  amount  of  power  above  designated, 
the  collar  slipped  and  scarred  the  pile  to  the  depth  of  about  one- 
twentieth  of  an  inch.  With  the  amount  of  power  now  used  in  putting 
down  tbe  piles,  no  slipping  eonld  ever  occur.  The  disadvantage  of  this 
device  is  that  it  needs  careful  turning  of  the  nuts  which  press  tbe 
halves  of  the  collar  together.     This  consumes  some  moments. 

A  second  very  ingenious  device,  the  credit  for  which  is  due  to  Mr.  A. 
H.  Fisher,  inspector  of  iron  for  the  pier,  consists  of  a  collar,  iu  one 
pieoe,  having  three  recesses  shaped  like  a  wedge,  which  has  been  bent 
partly  around  a  cylinder,  the  axis  of  the  wedge  just  before  the  bend- 
iDg  having  been  at  right  angles  to  tbe  axis  of  the  pile.  A  steel  pin  or 
ToUer  is  dropped  into  tbe  recess  and  held  from  below.  Id  turning,  the 
roller  passes  into  the  smaller  portion  of  the  recess,  becomes  jammed 
tjiere,  and  the  collar  is  fixed.  The  disadvantages  of  this  device  are: 
First,  that  it  is  difficult  to  drive  out  the  roller,  when  an  excessive  amount 
of  power  has  been  used.  This  may  be  remedied  by  modifying  tbe 
shape  of  tbe  roller  and  of  the  recess.  A  second  disadvantage  is  that 
this  form  of  collar,  after  all,  requires  a  clamp-collar  beneath  it  to  hold 
it  op ;  and  as  this  has  to  support  great  weight,  extreme  care  is  required 
lest  the  lower  collar,  not  being  clamped  tight  enough,  the  whole  tum- 
JDg-apparatus  may  fall.  Sucb  an  accident  has  once  occurred,  causing 
considerable  delay  from  its  consequences  and  some  pecuniary  loss ;  but, 
almost  miraculously,  no  loss  of  life.  Both  of  these  forms  of  collars 
have  been  very  usefal,  and  I  desire  here  to  express  my  obligation  to  Mr. 
Ptaher  for  his  apt  and  ingenious  assistance  in  tbis  and  in  other  particnlars 
of  ofBce  work. 

After  the  accomplishment  of  the  results  referred  to  above,  there  still 
remained  unanswered  two  most  important  questions.  One  of  these  re- 
lated to  the  best  manner  of  applying  mule-power  to  the  work  in  hand ; 
and  the  other  was,  is  it  possible  to  insert  piles  to  the  depth  of  10  feet 
iu  the  hardest  sand,  where  woo<lcn  piles  can  only  be  driven  about  6  feet, 
or  to  the  place  where  the  extreme  hardness  begins  f  As  to  the  first 
point  it  was  clear  that,  if  the  mules  could  be  successfully  worked  on  the 
built  portion  of  the  pier,  we  should  save  the  enormous  labor  involved 
in  frequently  moving  a' staging  and  its  supports,  and,  besides,  we  should 
be  iadependent  of  the  condition  of  the  water. 

The  solution  of  these  two  questions  was  left  to  be  fonud  during  the 
insertion  of  the  first  few  piles  of  tbe  pier. 

All  preliminaries  having  been  settled,  on  the  IStb  of  April  I  began 
the  work  of  screwing  down  the  fljrat  pile.  The  strata  to  be  penetrated 
49  E 
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here  on  ebore  were  all  coarse.  After  the  first  2  feet  tliey  are  made  op 
mostly  of  small  pebbles^  and  yet  they  contain  frrains  of  so  many  diflet 
ent  sizes  that  the  mass  is  Very  compact  and  extremely  hard  to  penetrate. 
Nevertheless,  we  succeeded  in  cansiug  the  screw  to  go  down  9  feet, 
the  desired  distance.  As  this  was  an  extreme  case,  and  it  wastakeD 
for  granted  that  some  method  of  easing  the  insertion  of  the  screw  voold 
be  used,  so  that  the  great  strain  bronght  on  the  pile  daring  this  at- 
tempt shonld  be  exceptional,  I  now  knew  that  the  question  relating  to 
the  proper  manner  of  utilizing  the  power  of  the  mules  was  answered. 
In  this  method,  white-oak  levers  19  feet  long,  and  6  iucbes  by  8  iiKbt» 
at  the  butt,  were  employed.  Around  the  ends  of  these  a  6-iDch  rope  L^ 
passed  three  and  a  half  times,  the  same  rope  being  passed  aronod  an 
anti-friction  cylinder  about  one  hundred  yards  in  the  rear.  Seven  mules, 
connectetl  with  the  main  rope  by  fourfold  tackle,  constituted  the  power 
used  on  the  day  in  question.  The  strain  was  so  gre^t  that  the  6-iDch 
rope  broke  several  times  before  we  succeeded  in  inserting  the  screw  to 
the  required  depth.  A  cast-iron  anti-friction  guide  with  steel  rollers, 
attached  to  a  stiff  piece  of  timber  laid  horizontally  on  the  level  of  the 
top  of  the  pier,  aids  in  holding  the  pile  in  place.  Four  other  iron  rings 
or  collars  also  aid  in  this  work,  two  on  each  of  two  strong  oaken  frames- 
One  of  these  frames  is  doubly  clamped  to  the  pile  of  the  same  longitudinal 
row,  and  just  in  rear  of  the  pile  being  inserted.  The  other  is  ia  the 
same  way  clamped  to  a  pile  to  the  right  or  left  and  rear.  These  frain& 
are  also  supported  by  seats,  which  rest  on  the  bed  of  the  harbor. 

In  order  to  Indicate  the  manner  in  which  the  second  question  abovf 
referred  to  was  answered,  I  quotefrom  my  monthly  report  for  April,  ISH: 

Sbwral  aCt.emptti  Iibvi;  been  made  to  Biqk  a  pile  bj  paasiug  iron  pipes  Uiroogb  tbt 
flanges  of  tbe  screw  and  forcing  a  jut  of  water  beneatli.  Thi>j-  have  not,  bo  br.  bfrs 
sncci-Mfiil.  but  t)it>  prevalence  of  gravel  on  and  near  the  abore  has  caused  the  lesl«  !•' 
bo  made  under  unfavorable  conditiona.  Again,  tbe  force-pump  in  use  is  not  povrifo- 
enoiigb.  It  iopropoacil  to  procure  a  bettor  pump  and  renew  thcci]>erimcntiftTtIteT<Mi 
from  the  sboi-e. 

In  att«miitinp  to  si-t  tbe  spcond  jiile  tbe  screw  broke,  the  flanRca  being  sl-ripped  "' 
completi'lj-  from  tbe  bob.  Holes  were  now  dii|;  in  the  caarne  sand  and  gravel  untillb- 
Rcrewa  tbemselves  were  required  to  carry  the  pile  down  scarcely  3  feet,  and  in  Uiia  w>> 
tbe  next  two  piltM  were  sot  in  tbttir  placi<B,  peuetmting  iu  all  about  9  f(«L  As 
i;ravol  bocomea  Homcwliat  Huor  in  mooriug  out  '20  feet  from  the  lirst  bay,  it  wu  Iwp^i 
that  we  might  here  succeed  without  diRging.  You  were  present  at  the  trial,  baviD|;ir 
rived  the  preceding  day,  (.  e,,  Monday,  'Hi  day  of  April.  The  screw  brolie.  p»nly»i 
m  depth  of  7  feet  6  iDches,  and  partly  4  iucties  deeper.  It  now  became  evideec  tlai 
the  HurewH  wore  iutrinsically  too  weuk  to  sustain,  the  pressure  imposed  on  tbem.  Ar 
cordingly,  I  invuHlig.ated  thu  nutiire  uf  tbo  strata  near  the  shore,  in  detail,  and  tone- 
that  the  gravi'l  is  about  3  feet  thick  only ;  at  a  poiut  63  feet  from  tbe  abntnienla.  itf' 
1  aim  t«sti>d  the  suataining  power  of  the  Hrm  eand,  10  foet  below  its  opper  •offi-'-. 
and  found,  as  indicated  above,  that  a  disk  3  feet  in  diameter  would  bear  &1  loos  viii 
on  ultimate  depreiitiion  of  only  oue-tblrty-second  of  ao  inch. 

It  was  evident,  therefore,  that  wo  might  safely  diiuinisb  tbe  diameter  of  the  mk** 

The  piles  of  the  second  bay  were  successfully  placed  by  digging,  and  then  MiroiDt 
them  down  to  the  re<|uired  depth.  This  procoro  was  not  only  very  tedious,  but  lAri 
tlie  second  bay  wo  must  work  at  aud  below  thu  water-mark,  and  di;tging  wonlil  ■> ' 
longer  bo  feasible. 

An  examinntion  of  the  frngincuts  of  the  flanges  hod  shown  me  that  tbe  gruiia  rr 
Hi»)tance  encountered  is  on  the  upper  surface  of  the  flanges,  and  ii  duubtlcw  due  le  i^ 
friction  caused  by  the  direct  weight  of  the  superimposed  cone  of  sand,  and  to  tit  ■*:■ 
ineition  of  a  componout  of  this  weight  to  the  motion  of  the  screw's  flange*. 

It  occurred  to  me,  then,  that  if  ajot  of  water  were  to  be  forced  upon  U>o  upper  rr 
faces  of  the  flanges  of  the  screws  while  tbe  rotatiou  ia  in  progreiw.  it  would  prrtir" 
iiccomplish,  first,  the  lubrication  of  the  surface  most  exposal  to  tbo  IHctionlietn'reoi; 
sand  and  iron  ;  and  second,  if  I  could  succeed  in  liquefying  the  tuod  above^  I  fb<M' 
change  the  pressure  on  the  flanges  from  tliat  due  to  tbe  frastum  of  an  inreiied  iw 
to  that  due  to  a  cylinder  whosu  diatueter  would  be  that  of  the  smaller  baarof  it 
fnistum.  I  thcrefure  pumped  a  stream  of  water  through  two  ooe-incb  iron  F■^' 
from  a  forcp-pump  directly  upon  the  floDgcs,  and  the  operation  of  scRwiog  do«>i  >^   f 
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pUes  yrat  at  once  eaned.     It  in  qaito  safe  to  sa;  that  tiro-thirda  of   the  preaanre  was 
immediately  relieved. 

Binoe  the  ancceaa  of  this  Bttcmpl,  do  difflcnity  has  been  experienced  In  inaertinj;  the 
pUes,  and  it  ia  aonfidently  believed  that  the  method  now  used,  i.  e.,  working  mnles 
always  on  the  built  portions  of  the  pier,  and  passin);  the  fall  tliree  times  around  the 
«ndB  of  the  levura,  wbence  it  paases  to  an  anti-friction  cylinder  100  yards  in  the  rear, 
combined  with  tbo  (ise  of  the  water-jet  as  above  described,  solves  the  problem  as  to 
the  snccefuful  construction  of  tht)  pier,  alonjr  a  tine  beset  witli  nniisual  difficnlties 
ftom  the  nature  of  the  bottom.  I  had  two  aoraws  cut  down  to  a  diameter  of  two  feet, 
is  order  to  tost  the  ense  of  insertin);  «ucb  foundations,  But  I  now  recommend  that  I 
be  furnished  with  fifty  screws  of  the  lost  Wiluiiajrton  patl:eru,  without  holoa  for 
water-jets. 

tx>  the  depth  of  10  feet,  by  the  aid  of  the  wa'tur-jct. 
mend  that  the  piles  be  ordered  in  the  future  to  be  1 
sary  for  the  insertion  of  9  feet  in  the  bottom. 

The  attempt  referred  to  has  since  succeeded,  and  the  tecomuieDdatiou 
indicated  has  been  made  aud  adopted.  A  more  powerful  pump,  worked 
by  mnle-power,  having  been  purchased,  it  is  found  practicable  to  insert 
the  piles  to  a  depth  of  12  feet  3  inches.  This  is  as  fur  as  we  shivll  have 
occasion  to  penetrate  this  hard  stratam.  It  is  believed,  however,  that 
110  great  difUculty  woald  bo  encountered,  having  pipes  the  proi»er  length 
to  convey  the  water-jeta  to  the  flanges,  in  attempting  to  penetrate  20 
feet,  or  even  much  farther  than  this.  The  last  foot  of  the  work,  in  pen- 
etrating 12  feet  3  inches,  was  accomplished  seemingly  as  easily  as  the 
first  foot  in  the  same  stratum,  classifying  according  to  hardness  of 
strata. 

It  is  believed  that  the  sand  here,  from  8  feet  to  12  feet  from  its  upper 
surface,  ia  as  dense  and  difBcult  to  penetrate  as  any  met  with  in  laying 
foundations,  and  it  now  seems  certain  tbat  in  similar  sand  the  founda- 
tion-screws fur  iron  light-houses  may  be  sunken  as  deep  as  may  be 
deemed  desirable.  This  is  perhaps  the  most  important  truth  discovered 
in  the  progress  of  the  work,  and  the  oi)inion  above  expressed  is  ad- 
vanced confidently.  It  is  well  known  that  many  engineers  have  been 
obliged  to  rest  their  foundations  heretofore  in  like  eases  far  above  the 
position  desired  on  the  score  of  practically  perfect  safety  and  stability. 

The  force  pump  used  to  accomplish  the  result  above  indicated  has  a 
cylinder  5  inches  in  diameter. 

It  is  worked  by  one  heavy  mule  in  what  is  commonly  called  a  "tread- 
mill." The  hose  nearest  the  pump  is  2^  inches  in  diameter.  It  soon 
diminishes  to  2  inche^.however,  aud  the  stream  of  water  is  ultimately 
divided  into  two  jets,  each  filling  a  galvanized  iron  pipe  IJ  inches  in 
diameter.  The  cylinder  of  the  pump  holds  six  pints  of  water,  and  the 
pomp  is  worked  at  a  velocity  indicated  by  80  full  strokes  jier  minute. 

While  excessive  power  was  found  necessary  to  screw  the  piles  down 
a  moderate  distance,  it  was  thought  best  to  employ  oaken  levers  17 
feet  long  and  6  by  8  inches  at  their  but-euds.  Sockets  of  cast  iron 
were  provided,  weighing  each  nearly  four  hundred  pounds,  into  which 
the  hut-ends  of  the  wooden  levers  were  inserted.  The  solid  ends  of 
these  sockets  were  4  inches  deep  by  6  inches  wide,  and  were  inserted 
into  sockets  of  these  dimensions  left  in  the  casting,  which  we  have 
called  ft  collar.  On  the  discovery  of  the  new  application  of  the  water- 
jet,  these  heavy  iron  sockets  were  discarded,  and  oaken  levers  only 
7  feet  long  and  measuring  4  by  6  inches  at  their  hut-ends,  were  inserted 
directly  iuto  the  collar.  They  were  so  arranged  as  to  give  in  effect 
eight  lever-arms,  the  ends  of  each  having  guards  to  hold  the  rope 
effectnally.  The  whole  npparatus  used  iu  turning  the  pile  is  permanently 
pnt  together  and  is  lifted  from  the  i>ile  jnst  Ncrewed  down  to  the  pile 
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jast  ready  for  that  operatiou.  In  tbis  way  a  great  aaving  ia  effected,  as^ 
with  the  cumbersoine  apparatus  uecessary  before  the  new  application 
of  the  water-jet,  aeveral  hours  were  sometimes  necessary  to  adjust  the 
parts  before  the  work  of  turning  the  pile  could  be  commenced. 

The  derrick  adopted  is  capable  of  use  iu  screwing  down  the  thiee 
piles  of  each  row,  withont  being  moved  from  position. 

Since  it  has  thus  far  been  found  impossible  to  procure  materials  so 
fast  as  possible  construction  requires  them,  a  full  force  of  men  has  not 
been  employed.  With  a  force  of  25  laborers  it  is  believed  that  15 
])ilea  per  week  could  be  put  in  position.  Fourteen  laborers  (besides 
four  carpentera  and  two  blackamitha,  three  teamsters,  and  one  watch- 
man) constitute,  with  the  overaeer,  the  entire  force  permanently  em- 
ployed. Much  of  this  economy  of  workmanship  is  due  to  the  akill  and 
energy  of  Mr,  John  Walker,  the  overseer. 

One  hundred  and  ninety-one  thousand  feet  of  yellow-pine  lumber,  of 
an  excellent  quality,  from  Apalacbicolo,  Florida,  have  been  received, 
tbua  far.  Two  hundred  and  forty-one  thonsand  feet  of  lumber  are  stiU 
due.  At  the  cloae  of  the  year,  June  30,  1872,  231  feet  of  the  pier  were 
completed. 

Arrangemcnta  are  so  well  sjstemized  that  it  is  aafe  to  say  that  all  the 
material  forwarded  during  the  present  working-season  can  be  put  in 
position  nearly  as  soon  as  received.  At  the  present,  while  at  work  on 
the  narrow  i»ortion  of  the  pier,  400  feet  ikt  month  can  be  built;  after- 
ward, progress  will  be  slower,  necessarily.  Hut  it  is  probable  that  100- 
feet  per  month  of  the  pier-head,  which  ia  to  rest  on  piles  8  inches  in 
diameter  and,  in  some  cases,  54  feet  long,  can  be  huilt.  At  thia  rate  the 
entire  amount  thus  far  appropriated,  $2S0,0OO,  will  be  expended  before- 
next  spring.  The  above  estimate  assumes  a  fair  amount  of  good  work- 
ing-weather. But  if  the  winter  is  a  favorable  one,  much  can  be  done 
during  that  season. 

The  entire  bill  of  lumber  needed  in  the  constructioa  of  the  pier  is 
contracted  for,  and  will  be  delivered  tbia  anmmer  and  fall,  probably. 
The  iron  necessary  for  1,197  feet  of  the  pier  ia  under  contraotr  inclnding 
the  awell  of  the  structure,  where  the  narrow  or  bridge  portion  conjoint 
the  pier-head. 

A  condition  of  the  iron-market  more  favorable  to  purchasers  sfaoald 
be  awaited,  perhaps,  before  advertising  for  bids.  Or  if  it  is  necessary 
to  advertising  soon,  it  will  probably  be  fonnd  economical  to  call  for 
bids  for  a  portion  only  of  the  iron  needed  for  the  work. 

There  are  appended  to  this  report  a  sketch  and  tables  accompanying 
a  former  report,  made  March  14,  viz,  aummary  of  steps  leading  to  a 
change  in  the  direction  of  the  pier ;  sketch  illustratire  of  the  same ; 
table,  showing  proportion  and  nature  of  the  sand  contained  in  the  strahi 
examined.  They  are  thought  to  be  of  sufficient  importance  to  require 
an  insertion  in  this  paper. 

A  detailed  statement  of  expenditures  in  the  construction  of  the  pier, 
including  the  cost  of  labor  and  of  the  lumber,  Iron,  and  other  materials, 
delivered  to  June  30, 1872,  is  forwarded  in  a  letter  accompanying  tbis 
report. 

Very  respectfully,  your  obedient  servant, 

M.  R.  BROWN, 
Captain  Corps  of  Engineers,  IT.  S.  A- 
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The  tbllowing  summarj  shows  brisflj  some  of  tbe  steps  taken  which  led  to  a  minute 
iuTCBtigatitJit  of  the  bottom  aloog  the  line  north  17{°  west,  mamiBtic,  &oni  the  E«ro 
of  the  abntment,  and  finally  to  the  recommendation  that  this  diiaotion  be  given  to 
lb«  per. 

From  BtatioD  A,  (accompanying  diagcam,)  1,200  feet  from  the  abntmeat  on  the  line 
DOrthlSt^  east,  magnetic,  aline  was  sounded  toward  the  enter  end  of  the  railroad-pier, 
sod  an  eiamination  of  the  Ijottom  iraa  made  with  the  following  results : 
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At  station  B  the  rod  used  was  3  inches  square  white  pine ;  at  the  other  points  a  hol- 
low iron  drill  of  9  inches  external  diameter  was  taken. 

As  the  BQstainiDg-capacity  of  tfae  bottom  aeemed  to  increase  toward  the  railroad- 
pier,  tests  were  made  along  three  new  lines,  the  zero  of  the  abutment  being  one  point 
of  each  line  all  on  the  west  side  of  the  axis  north  12p  east,  magnetic  Tl^  magnetic 
bearings  of  these  lines  and  the  resnlts  obtained  are  given  below. 

The  driU  nsed  was  that  described  above.  The  auger  was  of  1  inch  square  steel 
tamed  in  a  spiral  of  31  inches  diameter  on  the  lower  end ;  the  pipe  was  4  inches  inter- 
na] diameter. 
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Affekbix  B. 

Statement  ahon-jnc  the  pnoportiona  and  natnre  of  tbe  sand  contained  in  the  atrata  (to 
ascertaiD  depths)  con stitu tine  tbe  bed  of  the  harbor  formed  by  the  Delanare  Break- 
water at  three  Htatioos ;  No.  I  beioe  1,340,  and  No.  2,  1,640  feet  horizontal  moBBure- 
ment  from  loir-nater  mark,  od  a  line  bearing  nortb  171°  west,  mHcnetic,  from  the 
ceoter  of  tbe  abntment  of  the  proposed  iron  laoilinK-pier,  and  No.  3  being  1,350  jeet 
from  low-water  mark,  ou  a  liDe  bearing  north  V2i'^  eattt,  magnetic,  from  tbe  center 
above  designated. 


At  ttation  2fo.  1,  1,340  feet  from  Imc-aaler  mark,  line  north  17}''  i 
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Office  of  the  Chief  of  Engineebs, 

Washington,  D.  C,  January  3, 1872. 
Colonel  :  Your  letter  of  December  2Gth  calling  attention  of  the 
Chief  of  Engineers  to  an  error  in  statement  in  a  communication  of  J.  8. 
Gibbous,  president  Junction  and  Breakwater  Kailroad,  attached  to  the 
report  of  a  board  of  engineers,  upon  the  pier  at  Lewes,  Delaware,  and 
]>riDted  in  the  annnal  report  of  the  Chief  of  Engineers,  1871,  has  been 
received. 

Toot  views  in  regard  to  closing  the  gap  in  the  Delaware  Breakwater 
are  on  file  in  this  office,  and  are  quite  well  understood  by  the  Chief  of 
Bogineers,  bnt  in  order  that  the  statement  of  Mr.  Gibbons  may  not  mis- 
lead others,  your  letter  will  be  placed  on  file  with  a  view  to  its  publica- 
tion in  tho  annnal  report  for  the  present  fiscal  year. 
By  command  of  Brigadier-General  Humphreys. 
Very  respectfully,  your  obedient  servant, 

JNO.  G.  I'ARKE, 
Major  of  Engineers, 
Colonel  IlABTMAN  Bachb,  • 

Corps  of  Engineers,  Retired,  PhUaAeljthia,  Pennsylvaniti. 


Philadelphia,  December  20, 1871. 
General  :  A  communication  from  Mr.  J.  J.  Gibbons,  president  of 
tbe  Junction  and  Breakwater  Bailrond  Company,  dated  June  19^  1871, 
Appendix  U  6,  marked  A,  in  the  proceedings  of  the  board  of  engineers, 
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to  consider  and  report  npon  the  plan  for  a  pier  at  Lewes,  Delaware,  {see 
report  of  the  Chief  of  Engineers  for  1871,  page  682,)  contains  the  fol- 
lowing statement  under  the  8th  head,  which,  as  it  is  incorrect  as  far  as  I 
am  concerned,  I  desire  to  call  the  attention  of  the  oflBce :  "8th.  •  •  • 
It  may  be  assumed  that  Congress  will  cause  the  upper  gap  [of  the  Dela- 
ware Breakwater]  to  be  closed  at  no  distant  period,  in  accordance  with 
the  advice  of  all  the  United  States  engineers  who  have  successively 
been  stationed  at  this  post  for  many  years  past." 

The  Delaware  Breakwater  was  projected  abont  forty-two  years  ago, 
and  I  was  in  charge  of  it  from  1830  to  1853,  or  abont  oue-third  of  the 
time,  and  from  first  to  last  opposed  to  closing  the  gap,  for  reasons  I  still 
consider  unanswerable.  For  this  opinion  and  for  these  reasons  I  appeal 
to  my  communications  to  the  Bureau  of  Topographical  Engineers,  be- 
tween the  years  named,  and  particularly  to  those  of  September  IC,  1839, 
and  October  15, 1844. 

Very  respectfully,  yout  obedient  servant, 

HAKTMAN  BACHB, 
Colonel  of  Engineers,  Brer'et  Brigadier- General,  Retxretl. 

Brigadier-General  A.  A.  HUMPHRETs, 

CMff  of  Engineers,  U.  S.  A.,  Washington,  J),  C. 


R5. 

IMPHOVING  HARBOR  AT  MARCUS  HOOK,  PENNSYLVANU. 

After  the  completion  of  the  four  ice-piers  ui  this  harbor  last  seasoo 
an  iron  laddsr  was  attached  to  each  pier  to  assist  sailors  in  gaining 
access  to  the  top  of  the  piers  during  the  aeasoii  of  running  ice.  The 
ladders  were  placed  in  position  the  early  part  of  last  winter,  against  the 
most  sheltered  face  of  each  pier,  bat  were  found  to  be  insufficient  to 
withstand  the  force  of  the  heavy  fields  of  ice  that  came  into  the  harbor. 
It  is  proposed  to  substitute  ladders,  to  be  fastened  into  a  recess  that 
will  be  cut  into  the  stone-work  of  each  pier.  This  will  be  done  l>efore 
the  winter  seta  in. 

Statement  of  funds. 

Amoant  avBilalite  July  1,  11*71 (15,914  69 

Expenditures  for  year  eniling  Juno  110, 1872 4,782  SO 

ATailftblo  for  year  ending  Jnn6  30,  1873 11,131  89 


IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

The  balance  of  the  appropriation  available  for  the  improvement  of 
this  harbor,  at  the  commencement  of  the  fiscal  year,  was  applied  to  the 
removal  of  about  14,000  cubic  yards  of  dredged  material,  and  of  a  small 
fast  rock  situated  in  mid-channel,  and  containing  about  28  cubic  yards. 
This  being  accomplished,  work  was  suspended  on  the  3d  August,  1871. 

The  expenditure  of  the  appropriation  of  July  11, 1870,  of  115,000,  for 
the  impro\'eDient  of  this  harbor,  has  resulted  in  increasing  the  depth  of 
water  along  the  channel-way  at  the  mouth  of  the  river,  ttm>agb  the  bar 
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into  the  Delaware,  aloDg  the  cbaanel-way  above  the  month  for  a  dis- 
tance of  nearly  2,000  feet,  also  along  the  north  side  of  channel-way  above 
Third  street  for  a  diatanee  of  1,500  feet.  About  39,000  cnbic  yards  of 
sand  and  mad  have  been  dredged  from  the  channel  at  these  different 
localities,  and  2S  cubic  yards  of  rock  have  been  removed  by  blasting. 
This  rock  was  situated  on  the  south  side  of  the  channel,  about  GOO  feet 
above  Third  street  bridge,  and  at  ordinary  low  water  had  about  8  feet 
of  water  upon  it.  It  was  a  serious  obstruction  to  the  navigation  of  the 
river,  which  generally  afforded  10  to  11  feet  of  water. 

Additional  dredging  is  required  at  several  points  in  the  harbor,  and 
a  small  ledge  of  rocks  should  be  removed  fi'om  the  bed  of  the  river  in 
the  vicinity  of  the  work  done  last  season,  and  some,  also,  at  a  point  just 
below  Third  street  bridge. 

It  is  proposed  during  the  present  season  to  remove  by  dredging  about 
5,000  cubi;  yards  of  mud  firom  the  cbannel-way  of  the  river  in  the  vicinity 
of  month  of  Brandy  wine  Creek ;  10,000  cnbic  yards  of  mud  from  the 
channel-way  of  the  river  between  Third  and  Market  streets ;  4,000  cubic 
yards  of  sand  and  loose  material  from  the  channel-way  of  the  river 
above  Market  street,  and  about  S5  cnbic  yards  of  rock  from  the  channel- 
way  of  the  river  near  Third  street  bridge. 

To  remove  the  rock  from  the  south  side  of  cbannel-way  below  and 
adjacent  to  Third  street  bridge,  mentioned  above,  and  complete  the  im- 
provement of  Wilmington  Harbor,  will  require  an  appropriation  of 
$6,000,  which  is  recommended  to  be  made  for  the  next  year. 

Population  of  Wilmington,  Delaware,  35,000;  present  annual  increase, 

about  2,000.    Number  of  vessels  registered  at  this  port, ;  tounage 

of  same, . 

The  amount  of  capital  employed  in  manufactures  in  the  city  of  Wil- 
mington and  its  immediate  vicinity  is  $11,757,500;  value  of  manufac- 
tured articles,  $18,520,275. 

Wilmington  is  in  the  collection-district  of  Delaware,  and  is  a  port  of 
entry;  light-house  and  fort  are  respectively  Christiana  Light  and  Fort 
Delaware. 

The  amouut  of  revenue  collected  at  Wilmington  during  the  fiscal  year 
ending  June  30,  1871^,  is  $42,520.77,  and  at  Philadelphia,  Pennsylvania, 
$8,533,570.17. 

Statement  of /units. 

Amount  available  July  1,1871 (6,260  63 

Expended  aiuce  Jul;l,  1871,  for  dredging,  remuval  of  rock,  &c 6,2B0  63 

Appropriated  liy  act  approved  June  10,  ISTS 10,000  00 

AvailaWe  for  year  ending  Juue  30, 1873 10,000  00 

Appropriation  aaked  for  year  eudinj;  June  30,  1S74 6,000  00 


Last  year's  appropriation  was  applied  prior  to  the  1st  July,  1871. 

Advertisements  will  be  issued  calling  for  proposals  for  the  applica- 
tion of  this  year's  appropriation  of  $27,000  to  the  construction  of  the 
work.  It  is  proposed  to  remove  from  the  harbor  an  old  pier  which  was 
never  finished,  and  which  is  not  placed  in  relation  to  the  other  piers  of 
the  ice-harbor ;  to  complete  the  repairs  which  were  began  last  year  on 
another  pier,  and  to  construct  as  far  as  practicable  one  of  the  new  piers 
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required  to  adapt  the  harbor  to  the  present  needs  of  the  winter  naviga- 
tion of  the  Delaware. 

Tocontiane  the  works,  which  inclade  three  ice-piers,  an  appropriation  is 
asked  for  the  next  fiscal  year ;  and  it  is  recommended  that^  in  addition, 
so  much  of  the  balance  of  tlljlSLSg  now  remaining  of  the  appropria- 
tion made  for  the  harbor  at  Marcos  Hook,  Pennsylvania,  as  may  not  be 
needed  for  that  work,  be  re-appropriated  for  the  ice-harbor  at  New  Castle. 

New  Castle  is  in  the  collection-district  of  Wilmington,  Delaware. 
Fort  Delaware  is  the  nearest  fort,  and  Christiana  Light  the  newreet 
ligbt-Uouse. 

The  revenue  collected  at  Wilmington  daring  year  1871-'72  amounted 
to  $42,020.77,  and  at  Philadelphia  1 8,533,570.1 7. 

Statement  of  funds. 

AppToprbtod  tiy  act  of  June  10,  1672 t^,0(W 

Espeudeil  to  Juue  30, 1872 

Available  for  year  ending  Joly  30,  _1B73 97,000 

Appropriation  aaked  for  year  eudiog  Joae  30, 1874 ■ $30,000 

And  that  bo  much  of  the  balance  romainioK  unexpended  of  the  appnqttiatioa  for 
"Improving  barbor  at  Matcua  Hook,  Feaasylviuiia,''  aa  may  not  be  needed  there, 
be,  and  ix  bereby,  appropriated  to  tbe   ice-harbor  piers  at  New  Castle  Harbor,  Dela^ 


Under  act  of  March  3, 1871,  $10,000  was  appropriated  for  the  improve- 
ment of  this  river.  A  portion  of  this  amount  was  expended  in  equaliz- 
ing the  width  and  depth  of  the  cut  at  the  mouth  by  the  removal  of 
several  lumps  and  projecting  points,  caused  by  winter  ice  aud  drift 
action.  The  tendency  of  the  point  reaching  south  from  League  Island 
was  to  extend  itself  across  the  outer  end  of  tbe  cut.  the  material  being 
soft  blue  mud,  which,  when  wet,  will  only  maintain  itself  on  a  slope 
nearly  level.  The  widening  of  the  cut  on  the  down-river  side  will  lessen 
this  diEQculty  in  tie  future. 

The  channel  near  the  petroleum  wharves  at  Point  Breeze  was  widened 
by  tho  removal  of  a  hard  gravelly  point,  projecting  into  it,  and  whieli 
was  greatly  in  the  way  of  vessels  passing  up  aud  down  the  river.  Tbe 
balance  of  the  appropriation  was  expended  nj[K>n  the  cuts  at  tiibson's 
Point. 

Tbe  appropriation  of  $40,000,  made  by  act  of  June  10, 1872,  will  be 
applied  in  widening  and  deepening  the  cut  at  the  mouth,  in  connecting 
the  18-foot  channel  above  Penrose  Ferry,  now  disconnected  by  ridges  of 
sand  and  gravel,  (said  to  have  been  produced  by  the  receding  waters  of 
a  freshet,  which  flowed  into  tbe  river  from  a  break  in  the  meadow- 
banks  at  this  place;)  in  continuing  and  completing  the  cut  through  the 
shoal  near  Gibson^s  Point;  in  removing  the  rock  extending  into  the 
channel  near  Locust  street;  and  in  connecting  the  18-foot  channels 
wherever  necessary  between  Gibson's  Point  and  Chestnut  street  bridge. 

It  is  proposed  to  continue  the  improvement  of  this  river  during  the 
next  fiscal  year  by  widening  the  entrance  and  deepening  it  to  20  fe^ 
and  carrying  this  depth  up  to  the  Point  Breeze  aud  Gibson  Point 
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wharves.  This  is  the  locality  of  ezteDsive  shipmeDts  of  petroleam,. 
whicli  are  made  in  the  largest  vessels  irequentlDg  the  port  of  Philadel- 
phia, rrom  Gibson's  Poiut  up  to  Chestnut  street  bridge,  a  depth  of  18 
feet  is  sufficient,  and  this  agrees  with  the  natural  water-way  of  the 
river.  This  upper  section  is  the  seat  of  commerce  ia  foreign  marble, 
coal,  iron,  &c.,  which  is  carried  on  io  barks,  brigs,  and  ships. 

aUttement  of  funds. 

ATSilBble  Jnly  1,1871 Sil,903  25 

AppropriatioQ  by  act  of  Jane  10,  1372 40,000  00- 

49,903  25 
Expended 9,903  25 

Available  for  year  ending  June  HO,  1R73 40,000  00' 

Appropriation  nsltcd  for  year  ending  June  30, 1874 J40,000  00- 


Rg. 
IMPHOVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

Work  was  connnenced  on  this  improvement  after  some  delay,  caused 
by  straw-bidding,  by  dredging  at  the  lower  end  of  the  canal  connecting 
the  South  and  the  Itaritan  Hivers.  The  dredged  material  was  placed 
on  the  banks  of  the  canal.  The  excavation  was  carried  nearly  half  way 
through  the  canal  when  operations  were  suspended  by  the  closing  of 
the  season.  The  sand  placed  on  the  banks  being  of  a  good  quality  and 
of  value  to  builders,  and  permission  to  deposit  it  having  been  given  by 
the  owners  of  the  land  forming  the  sides  of  the  canal,  no  difficulty  was 
apprehended  in  having  it  removed,  as  it  was  sought  after  and  a  uumber- 
of  boat-loads  taken  away. 

Some  of  the  land-owners  observing  that  the  sand  was  being  removed 
rapidly,  demanded  a  considerable  price  per  load,  which  had  the  effectof 
driving  the  vessels  away.  This  resulted  in  a  suit,  which  being  dis- 
missed by  the  jnstice,  boats  again  felt  safe  in  removing  the  sand.  A 
carefal  snrvey  was  made  iu  the  spring  of  1872,  which  showed  that  no 
unfavorable  action  had  taken  place  other  than  the  natural  wash  of  the 
qoicksand  from  the  sides  of  the  cut,  and  a  little  shoaling  at  the  eutrance 
M  the  Baritan  Biver,  where  the  ebb  currents  of  the  canal  meet  those 
of  the  river,  A  short  wing-dam  at  this  point  would  lead  the  ebb  cur- 
rent of  the  canal  at  a  small  angle  with  that  in  the  river.  A  pile  pro- 
tection may  also  be  found  necessary  on  the  sides  of  the  canal  at  the 
sboalest  and  widest  place,  the  material  of  bank  being  quicksand,  and 
liable  to  slide  into  the  cut. 

It  is  proposed  to  espend  the  remainder  of  the  appropriation  in  ex- 
tending the  cuts  throngb  the  canal,  so  as  to  make  it  navigable  at  low 
water  through  its  entire  length,  which  will  effect  a  saving  in  distance 
of  four  miles  over  the  route  by  the  river. 

To  remedy  the  action  of  the  quicksand  shoaling  np,  or  restrain  it  by 
abeathing  pile  work,  a  small  appropriatiou  is  asked. 

Statement  of  funds. 

Appropriation  by  act  of  March  3,  1871 $15,000  00' 

E»peiMiedtoJune30, 1672 10,113  32 

4,866  68 

Appropriation  asked  for  year  ending  Jane  30, 1874 $5,000  00* 

u,., ,_,  .,.;,Coi.);ilc 
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R  10. 

IMPROVEMENT  OF  THE  HOBTH  AND  SOUTH  BRANCHES  OF  SHEEWSBUBI 
HIVER,  KEW  JERSEY. 

Authoritj  having  beoo  given  by  letter  from  the  Chief  of  Engineers 
under  date  June  20, 1871,  work  was  at  once  commeDced  oq  the  improve- 
ment of  this  river.  A  passage  was  first  dredged  througli  the  bulk-heAil 
separating  the  channel  of  the  South  Shrewsbury  liiver  from  that  of  tlit 
north.  On  tlie  completion  of  this  work,  two  cuts  were  carried  throagb 
the  bulk  head  at  the  entrance  of  the  river,  from  Sandy  Hook  Bay;  the 
great  extent  of  this  bulk-head  necessitated  the  removal  of  a  large  bode 
of  sand,  and  from  its  exposed  situation  it  was  found  inadvisable  to  cou- 
tinue  working  at  this  place  after  the  season  became  far  advanced.  Tin- 
dredging-machinery  was  therefore  moved  up  the  river  to  Rocky  Poinl. 
and  the  improvement  of  the  channel  at  this  locality  (being  the  moutli 
of  the  Korth  Shrewsbury)  commenced.  At  this  place  the  river  makes  .i 
short  turn  from  south  to  west  and  the  old  channel  follows  close  nndet 
the  Point,  making  the  navigation  very  crooked.  The  shilting  uatorr 
of  the  sand-bars  here  rendered  it  advantageous  to  adopt  the  lon^ifr 
channel,  which  curves  gently  and  follows  the  convex  side  of  the  rivijr. 
The  obstructions  to  this  channel  consisted  of  a  bulk  head  at  each  end: 
a  passage  was  dredged  throngh  each  of  these,  and  several  lumps  akin^ 
the  chnnnel  were  removed,  making  a  good  channel  and  one  not  likely 
to  deteriorate.  Winter  prevented  any  other  operations.  On  the  resainp- 
tlon  of  work  in  the  spring  of  1872,  an  examination  was  made  of  tbe 
several  dredged  localities,  and  the  action  of  the  currenta  noted.  Thi- 
reault  i>roved  better  than  was  hoped  for.  The  channel  leading  into  the 
South  Shrewsbury  Eiver  had  deepened  somewhat  and  maintained  aboni 
the  width  dredged.  The  Rocky  Point  Channel  had  deepened  in  sevenil 
places,  and  the  scoured  material  was  deposited  at  the  upper  end,  whirli 
required  some  work  to  render  the  locality  navigable  at  low  water.  Tht 
cnts  at  the  mouth  of  the  river,  near  Saudy  Hook  Bay,  had  shoaled  by 
the  material  washing  from  the  sides  of  tlie  cut.  After  removing  tbr 
shoal  in  the  Rocky  I'oint  passage,  a  channel  was  dredged  through  tbr 
shoals  at  Jumping  Point,  South  Shrewsbury  River ;  on  the  complelioD 
of  which  the  dredge  was  again  moved  to  the  month  of  the  river,  ami 
the  deepening  of  the  cuts,  before  made,  commenced.  This  is  now  b*- 
iug  carried  forward  rapidly  and  will  soon  be  completed.  In  order  t" 
give  a  trumpet  shape  to  the  upper  entrance  to  the  Rocky  Point  Chaoin'l 
(described  above)  and  to  the  main  entrance  from  Sandy  Hook  Bay.  and 
to  clear  the  Jumping  Point  cut  {by  which  freighters  pass  up  to  Iahi; 
Branch,  Ocean  Port,  &c.)  from  the  effects  of  a  cross  current,  a  .tm^U; 
appropriation  is  needed. 

Statement  of  funds. 

Approprintion  by  »ct  of  March  3, 1871 #14.'"'  "' 

Exi«uded  to  June  30,  l»7a S.ai-'" 

Amount  nraiUble  July  1,  1872 4,*ai  ^ 

Appcopriatioo  aeked  toi  yeat  ending  June  30,  1874 $i.i»*'  " 


by  Google 
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Rii. 

IMPROVEMENT  OF  DELAWARE  RIVER  BETWEEN  TEENTOK  AND  BORDEN- 
TOWN,  NEW  J  ERSE  i'. 

Advertisements  of  the  work  to  be  done  will  be  publiabed  and  a  con- 
tract entered  into  for  the  application  of  tbe  appropriation  of  $10,000 
to  this  improvement.  This  sam  is  too  small  to  effect  any  result  that 
will  be  of  service  to  this  navigation.  If  the  sum  of  $30,000  be  appro- 
priated for  the  next  year,  it  will  enable  a  partial  channel-way  to  be 
eicacated  through  the  shoals,  which  impede  the  passage  of  steamers, 
vessels,  and  lumber-rafts,  between  Trenton  and  Philadelphia. 

Trenton  is  in  the  collection -district  of  Burlington ;  the  nearest  port  of 
entry  is  Philadelphia;  light-house  and  fort  arc  respectively  Fort  Mifflin 
Liglit,  and  Fort  Mifflin. 

Statement  of  funds. 

Appro[jriat«d  by  act  of  June  10,  1872 {10,000  00 

Eipenilfd  h)  June  30,  1872 

10,000  00 

ippropriation  askcil  for  year  ending  June  30, 1874 830,000  00 


R  13. 

SURVEY  OF   HORSESHOE   SHOALS,  DELAWARE   RIVER,   PENNSYLVANIA. 

United  States  ENaiNEER  Office, 

FhHadeJpliia,  Pennsylvania,  June  17,  1872. 

GENERAL:  In  the  thinl  section  of  tlie  act  making  appropriations  for 
rivers  and  harbors,  approved  March  3,  1871,  (General  Nature,  No.  50,) 
provision  is  made  "  for  the  survey  of  Horseshoe  Shoals  in  the  Delaware 
Kiver,  below  Philadelphia,  Pennsylvania,"  and  by  your  instructions  of 
llarcli  21, 1871,  the  work  was  placed  in  my  charge  lor  execution. 

The  object  designed  by  the  law  was,  no  donbt,  to  ha^'e  a  careful  ex- 
aoiination  made  of  the  difliculties  attending  the  winter  navigation  of 
tLis  part  of  the  Delaware  Eiver,  and  to  obtain  practical  suggestions 
und  plans  for  such  relief  as  can  be  provided  in  the  case. 

I  have  the  honor  to  make  the  following  report  npon  the  examination 
made  of  the  river,  and  to  present  the  accompanying  projects  for  the  im- 
provement of  the  navigation  of  the  Horseshoe  region  during  the  ice 
-scanon. 

The  Delaware  Kiver  being,  at  Philadelphia,  in  latitude  nearly  40=",  is 
subject  to  more  or  less  obstruction  by  ice  from  winter  to  winter.  From 
BorlingtOQ  down  to  PhUadelphia  the  coarse  of  the  river  is  about  sonth- 
west,  tolerably  straight,  and  iDcreasing  gradoally  in  width  from  a  third 
to  a  half  or  five-eighths  of  a  mila  From  Port  Mifflin  to  New  Castle,  or 
iK-laware  City,  tbe  coarse  is  abont  tbe  same,  with  no  material  change 
of  direction,  and  the  width  increasing  gradually  from  a  mile  to  two 
miles  and  over.  Below  Delaware  City  the  breadth  rapidly  increases, 
and  the  river  soon  becomes  a  bay. 

lletween  Philadelphia  and  Fort  Milllia  occurs  the  marked  bend  called 
tUe  Uortenhoe.  Tbe  river  here  changes  its  coarse  from  southwest  to 
<^st  of  aoatb,  to  south,  southwest,  and  west  in  a  distance  of  some  six 
Diiles.    It  IB  within  the  length  of  four  or  five  miles  here  that  the  serioaa 
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difficulties  of  tbe  winter  navigation  duriog  the  season  of  mnoing  ice  are 
eDCOontcred.  The  past  irintCF  has  aflorded  a  very  good  example  of 
these  difficulties.  The  tcmperaturehnsnotbeen  of  exceptional  severity, 
but  the  first  freeze'occurred  early  in  Deeeml>er,  (15^  on  5th  December,) 
since  ■when,  in  January  and  February,  there  was  no  period  of  sufficient 
■warmth  to  melt  the  ice,  which  continued  to  embarrass  navigation  until 
after  the  middle  of  March. 

Among  the  first  questions  presenting  themselves  in  regard  to  these 
difficulties  are  whether  they  existed  in  past  years  as  they  do  now,  or 
whether  they  are  of  late  development,  and  whether  they  are  increasing 
or  diminishing.  The  means  of  examining  these  questions  have  been 
afiorded  me  by  Messrs.  J.  M.  Ellis  &  Sons,  through  whose  courtesy  I 
have  had  the  opportunity  of  cousulting  the  records  of  temperature  of 
Philadelphia  for  eighty  years  past,  and  of  collating  the  notes  of  the  con- 
dition of  the  Delaware,  made  during  the  winters  of  this  period  by 
Messrs.  Charles  Pierce  and  J.  M.  Ellis,  the  value  of  whose  observations 
is  well  known  in  Philadelphia.  Tlie  notes  of  winter  temperatures,  and 
the  corresponding  condition  of  the  Horseshoe  with  explanatory  diagrams 
will  be  found  in  Appendix  A  attached  to  this  report  An  examination 
of  the  notes,  tables,  and  diagrams  will  show  that  there  is  no  reason  to 
consider  that  the  relation  between  the  temperature  of  the  winter  and 
the  periods  of  closed  river  has  undergone  any  sensible  change. 

The  average  winter  temperature  for  twenty  years  from  1790  to  1810 
is  30O.3;  the  average  period  of  closed  river  is  13.95  days.  Average 
winter  temperature  from  1810  to  1830  is  30°.33;  average  period  of 
closed  river  is  9.85  days.  Average  winter  temperature  from  1830  and 
to  1850  is  31<^.31 ;  average  period  of  closed  river  is  11  days.  Average 
winter  temperature  txom  1850  to  1860  is  34°  .07;  average  period  of  closed 
river  is  9.7  days.  The  use  of  the  ice-boats  prevented  the  periods  of 
closed  river  for  the  ten  years,  (1800-70,)  from  being  noted. 

Another  question  of  importance  in  the  history  of  this  subject  is  the 
condition  of  the  water-way  of  the  river  during  past  years,  whether  it 
has  changed,  and  in  what  respects.  I  am  indebted  to  Strickland  Kneas,. 
esq.,  late  chief  engineer  and  surveyor  of  the  city,  for  the  use  of  two  snr- 
veys  of  the  river  irom  the  files  of  his  office,  one  made  in  1819,  by  David 
McClure,  and  the  other  by  the  city  government  of  Philadelphia  iu 
1854^'56  and  1864-'66.  A  comparison  of  these  snrveys  with  that  made 
by  the  United  States  Coast  Survey  in  1842  and  1843,  and  with  the  one 
executed  last  summer  under  my  direction,  affords  very  fair  data  for  the 
discussion  of  this  question.  The  comparative  chart  of  surveys  which 
accompanies  this  report  exhibits  these  surveys  platted,  together  with  a 
series  of  cross-sections  at  intervals  of  about  half  a  mile  up  and  down  the- 
river.  An  examination  of  this  map  shows  that  the  river-bed  has  re- 
mained essentially  unchanged  during  the  fifty  and  more  years  embraced 
by  the  surveys.  On  some  of  the  sections  an  oscillatory  action  within 
moderate  limits  appears ;  that  is,  the  lines  of  1819  and  1871  accord  more 
nearly  with  each  other  than  with  the  intermediate  ones.  The  back  chan- 
nel (behind  League  Island)  has  been  gradually  filling  up,  and  the  effect 
of  this  is  shown  on  the  section  H — H',  where  a  deposit  appears  to  be  iu 
progress  on  the  Pennsylvania  shore  at  the  head  of  that  channel.  The 
only  special  shoal  is  shown  on  sections  H' — H"  and  I' — I",  on  the  Penn- 
sylvania side.  This  is  due  largely  to  the  sinking  of  the  firigate  Iron- 
sides, which  took  place  in  1866,  at  the  spot  shown  on  the  charts.  With 
these  exceptions,  no  noteworthy  change  in  the  water-way,  or  in  the 
Horseshoe  Shoal,  is  indicated.  The  river  appears  to  have  attained  » 
stable  regimen  in  the  region  onder  consideration. 
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While  the  ice  obstrnctions  of  tbe  Delaware  are  mucli  tlie  greatest  in 
ttie  Horseshoe  region,  it  will  be  borne  iu  mind  that  they  exist  to  some 
extent  in  the  river  below,  as  is  the  case  in  lilte  latitudes  elsewhere. 
Vessels  encoaoter  the  ice  at  times  below  Chester,  at  .New  Oastle,  and 
down  to  Beedy  lalan^.  Bat  the  river  is  constantly  widening,  its  course 
is  southwardl.v,  ana  the  influence  of  the  sea-water  softens  the  ice. 
Snfflcieut  details  on  this  point  are  given  iu  Appendix  B.  Twice,  during  . 
the  last  winter,  the  Breakwater  Harbor,  at  the  mouth  of  the  bay,  was 
filled  with  ice;  once  from  the  river  above,  and  once  by  tbe  freezing 
over  of  the  harbor  itself.  These  unusual  occnrrences  illustrate  the 
I>er8istency  of  low  temperatare  during  the  season. 

The  chart  of  the  survey  shows  that  the  water-way  of  the  river,  as  it 
approaches  the  Horseshoe  bend,  is  of  sufficient  dimensions,  (with  the 
exception,  perhaps,  of  the  projection  at  Kaighn's  Point,)  until  the  region 
is  reached  between  Uloucester  and  Greenwich,  which  is  defined  by  the 
Petrolenm  and  Greenwich  Point  wharves  on  the  Pennsylvania  side,  and 
the  Print  Works,  and  Gloucester  Point  wharves  on  the  New  Jersey 
side.  Here  there  is  a  manifest  contraction,  which  is  greatest  between 
Greenwich  Point  and  Gloucester  Point,  just  where  the  river  passes  into' 
the  Horseshoe  Bend  proper.  As  soon  ivs  this  lino  is  passed,  the  river 
widens  rapidly  into  a  lake-like  expanse,  extending  down  to  Sugle  Point 
and  the  upper  part  of  Leagae  Island.  This  surface  is  about  J«,UO0  feet 
by  7,500.  The  width  of  the  water  wav  at  Greenwich  Point  barely  ex- 
ceeds 2,00()  feet. 

In  the  Horseshoe,  the  channel  sweeps  round  with  a  regular  curve  on 
tbe  Jersey  side,  while  the  shoal  is  found  on  the  Pennsylvania  or 
«;onvex  shore,  where  it  occupies  just  about  half  the  width  of  the  river. 

The  carrents  show  no  material  abnormal  character.  The  Hood  cur- 
rents at  tbe  upper  end  of  the  bend  exhibit  some  divergence  and  a  gen- 
eral direction  toward  the  Jersey  shore,  oblique  to  the  contour  lines  of 
the  bottom.  Along  the  shoal  toward  the  bead  of  League  Island  their 
(■onrse  is  very  direct  and  the  velocity  unimpaired. 

While  tbo  several  courses  of  investigation  now  described,  namely,  of 
meteorology,  waterway,  and  currents,  all  load  to  tbe  conclusion  that 
tbe  regimen  of  the  river  is  practically  settled  and  stable;  yet,  in  order 
to  clear  one  other  point  in  the  actual  origin  and  composition  of  the  great 
.shoal  of  the  Horseshoe,  two  borings  were  made  into  its  substance  at 
the  [wiots  shown  on  the  maps  to  about  the  depth  of  the  river-bottom, 
and  samples  of  its  material  were  drawn  up  and  have  been  preserved. 
These  borings  confirm  the  other  kinds  of  evidence  examined,  and  show 
that  the  shoid  is  not  derived  from  the  neighboring  shores,  nor  the  result 
of  causes  now  active,  but  that  its  mineral  constituents  are  similar  to 
those  of  League  Island,  or  the  river-bed  generally,  and  that  it  is  not  of 
recent  formation,  but  must  be  referred  to  a  prior  historical  date.  (See 
Appendix  B  1.) 

Projects  for  remedying  the  difiiculties  of  the  navigation  may  therefore 
Ijc  bflised  upon  the  datum  of  a  stable  river,  affording  no  promise  of" 
changes  likely  either  to  injure  or  facilitate  the  artificial  structures  or 
devices  of  the  engineer- 
No  great  difiicalties  are  eucouutered  from  tbe  ice  on  the  ebbtides. 
There  is  sufficient  width  to  the  river  to  enable  it  to  pass  down  without 
serious  jamming,  and  if  ascending  vessels  arc  pressed  they  can  take 
refuge  in  the  ice  harbors  at  Marcus  Hook,  New  Castle,  &c. 

When  the  tide  turns  to  flood  the  embarrassments  begin,  and  increase 
as  the  river  is  ascended  and  the  <;urrent  runs  freely.    The  final  closing 
of  the  channel  takes  place  in  the  latter  part  of  thellood,  and  above  the 
50  E 
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Horseshoe  buoy,  up  tonard  the  gorge  at  Gloucester  and  Greennicb 
PoJDts.  Of  course  particiilnr  winds  may  cause  exceptions  to  this  rule, 
but  it  is  the  general  one  as  ascertaiued  by  conversations  Tvitli  the  masters 
of  the  ice  and  tug-boats,  steamships,  and  others  interested  in  this 
subject.  » 

The  common  winter  winds  are  from  the  north,  northwest,  and  north- 
ejist.  The  chart  shows  that  a  northeast  wind  would  blow  down  the 
river,  and  clear  the  ice  out.  North  and  northwest  winds  tend  to  pack 
it  on  the  Jersey  shove  where  the  channel  ia.  These  views  are  conflnuetl 
by  the  observations  made  at  Fort  MifiUn.     (See  Appendix  C.) 

It  is  evident  that  the  large  surface  area  of  the  Horseshoe  region  mast 
itself  produce  a  great  deal  of  ice ;  and,  moreover,  as  soon  as  the  flood- 
tide  passes  Eagle  Point  and  the  bead  of  League  Island,  the  ice  which  it 
is  bringing  up  will  be  pushed  laterally  out  of  the  current  upon  the  flats 
of  Ladds  and  Timber  Creek  coves,  the  back  channel  and  Horseshoe 
Shoal.  This  mass  will  move  up  the  river  with  diminished  velocity  until 
its  progress  is  checked  by  the  oblique  shore  below  Gloucester  Point,  and 
by  the  general  and  rapid  narrowing  of  the  surface  of  the  water-way. 
The  final  closing  of  the  channel- passage  at  the  locality  stated  abo\'e 
must  follow  as  a  general  rule. 

In  looking  for  remedies  for  this  state  of  things  it  is  evident  that  all 
remedial  measures  can  be  classed  under  these  heads : 

First  Breaking  up  the  ice,  and  removing  it  by  active  machinery. 

Second.  Meliorative  treatment  of  the  locality  by  works  of  conslrnc- 
tion,  and  by  improvement  of  the  water-way. 

Third.  Avoidance  of  the  obstructed  part  of  the  river  by  the  employ- 
ment of  nnencumbercd  channels. 

Under  the  first  bead  come  the  use  of  ice-boats  and  the  cmploymeDt 
of  preventive  floating  booms  to  keep  the  ice  from  returning  up  the  river 
with  the  tide.  I  consider  that  macliinery  of  this  latter  kind  is  too  cnra- 
brous  and  costly  to  be  regarded  as  of  practical  value.  The  care  of  it 
when  out  of  use  during  most  of  the  year,  and  its  maneuver  and  protec- 
tion when  in  place,  appear  too  diflicult  for  me  to  advise  its  employment. 

Ice-boats  are  generally  recognized,  and  practical  machines  i)ro\'ed  to 
be  serviceable  in  a  number  of  places.  The  first  one  employed  here  was 
pnt  into  operation  in  1S37.  It  was  a  wooden  boat,  and  did  good  service 
for  some  thirty  years.  In  1867  this  machine  was  replaced  by  a  new  one 
of  iron,  and  in  1870  a  second  iron  boat  was  added,  so  that  two  have 
been  in  service  during  the  past  winter.  In  order  to  have  reliable  and 
precise  information  respecting  the  services  rendered  by  these  machines, 
and  of  the  daily  condition  of  the  river,  I  sought  to  obtain  copies  of  their 
log-books  for  the  winter,  but  learned  that  they  would  not  bo  of  much  ser 
rice  for  my  purpose.  The  information  collected  on  these  subjects  Uss 
therefore  been  derived  from  the  daily  items  of  the  newspapers,  from  ooea- 
siooal  observations  made  by  my  assistants  when  their  duties  called  them 
to  the  river-shores,  from  information  derived  from  observers  or  conr- 
apondents  at  Marcus  Hook,  New  Castle,  and  Reedy  Island,  (where  there 
are  ice  harbors,)  from  Fort  Delaware  and  Fort  Mifflin,  where  there  are 
engineer  establishments,  and  from  merchantile  geutlemeu  here  interested 
in  the  subject.  The  particulars  of  this  information  are  given  in  Appeadii 
D  of  this  report-  It  is  apparent  that  the  ice-boats  are  of  the  greatest 
service;  that  their  value  is  fully  nnderstooil,  and  that  with  increasinj: 
foresight  and  care,  and  the  provision  of  a  tbii'd  or  spare  Imat,  the  'ux 
diflienltiesof  the  river  cam  be  practically  oven-ome.  The  cost  of  this 
apparatus  is  a  material  question,  tending  to  dctenuine  the  politiy  of  llieir 
use.     I  append  a  copy  of  a  communication  on  the  subject  from  tiie  late 
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presideot  of  the  board  of  trustees  of  tlie  city  ice-boats,  Appendix  D.  It 
ap|>ear8  from  tliis  paper  that  the  first  cost  of  a  good  ice-boat  is  about 
4160,000.  If  these  vessels  (hnlls  and  boilers)  last  an  average  of  ten 
years,  and  the  engioes  thirty-five  years,  and  the  cost  of  the  engines  be 
taken  for  each  boat  at  $33,000,  then  the  bull  and  boiler  will  cost  $127,000. 

One-tenth  coat  of  hull  ami  bailer 812,700 

One  thirtf-fi fill  coxt  uf  un^fiue 1,000 

Annnal  repairs , 3,800 

Aoonal  cost  of  ninniug 10,300 

Average  yearly  coat  of  one  boat 27,800 

AvoragB  yearly  cost  of  tbroe  boats ^,400 

This  is  equivaleut  to  tbe  pennaoeut  sinking  of  about  $1,000,000. 

I  pass  now  to  tbe  third  class  of  remedies,  aud  will  discuss  the  second 
afterward.  It  is  evident  that  there  are  several  methods  of  avoidiug  tbe 
winter  difficulties  of  the  Horseshoe  oavigation.  There  are  some  advo- 
cates for  making  Delaware  City  or  New  Castle,  &e.,  winter  ports  for 
Philadelphia.  li^ilroads  are  built,  or  iu  progress,  couuectiiig  these  points 
with  Philadelphia  and  the  interior  of  the  country.  At  >'ew  Castle  a 
costly  shipping-pier  was  constructed,  eight  or  ten  years  ago,  for  loadiug 
vessels  with  coal.  These  methods  do  uot  appear  to  me,  however,  to  meet 
tbe  case. 

It  is  n'ell  kuowD,  also,  that  the  Schuylkill  River  now  afibrds  access  for 
vessels  engaged  in  several  extensive  branches  of  commerce  to  important 
commercial  depots  of  the  city.  Vessels  of  the  largest  tonnage  and 
<lraught  can  now  load  and  discharge  cargoes  on  this  river. 

A  daily  tiip  of  an  ice-boat  up  and  down  the  river  during  tbe  past 
winter  has  sufficed  to  keep  its  navigation  opeu,  so  that  ships  have  been 
free  to  enter  and  depart  at  all  seasons.  It  discharges  into  tho  Delaware, 
below  tho  Horseshoe,  and  thus  the  particular  difficulties  of  that  navi- 
gation are  avoided. 

It  is  further  to  be  remarked  that  the  Unit<;d  States  having  entered 
upon  the  occnpation  of  League  Island,  are  preparing  tbe  "  back  chaii- 
uel''of  tho  Delaware  behind  that  island  for  the  reception  of  naval 
sbipsof  about  18  feet  draught.  Thus  it  is  seen  that  the  new  Pliiladelphia 
navy-yard  will  afford  free  access  for  men-of-war  to  its  docks  by  tbe 
Schuylkill  and  back  channel,  without  encountering  the  embarrassments 
of  the  Horseshoe  navigation. 

It  follows  from  these  instauces  that  an  open  artiQcial  channel  or  sbip- 
canal  may  be  made  which  will  extend  the  back  channel  from  the  Schuyl- 
kill through  to  the  Delaware,  into  which  it  can  debouche  above  Green- 
wich Point,  and  so  afi'ord  an  unobstructed  route  for  tho  largest  vessels 
to'tbe  wharves  of  the  city  on  this  river.  There  is  no  special  engineer- 
iog  difficulty  in  the  execution  of  this  project.  The  land  is  low,  which 
will  make  the  excavation  a  minimum.  There  is  no  reason  to  doubt  that 
the  material  is  easy  to  remove,  and  may  be  deposited  on  the  shores  close 
to  the  work,  with  advantage  to  thevicinityforall  purposes  of  commerce, 
manufactures,  or  city  use.  A  cut  of  similar  cross-section  to  the  back- 
cbaoDol  at  its  lower  end  should  be  practically  permanent,  requiring 
only  moderate  dredging  at  intervals  to  remove  the  deposits  of  river 
sediment.  The  formation  of  such!  a  cut  requires  tho  appropriation  of 
the  ground  through  which  it  passes.  This  is  a  question  for  the  owners. 
It  would  seem  that  its  use  for  this  purpose  would  very  greatly  enhance 
its  value,  to  their  advantage.  It  would  become  the  site  of  wharves, 
docks,   warehouses,   and   shipping-depots.      The   petroleum  shipping- 
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wharves  of  the  Peimaylvania  Batiroad,  and  of  other  coal-oil  shippers, 
and  the  Westmoreland  (Joal  Company's  wharves,  are  now  established 
near  whei'O  the  outlet  of  this  channel  would  be,  and  an  examination  of 
the  map  shows  how  rapidly  the  commerce  of  the  city  is  seeking  outlets 
in  this  locality.  A  second  lino  for  a  canal  is  also  traced  on  the  map  hav- 
ing its  outlet  higher  up,  just  below  the  navy-yard.  The  location  of  sach 
an  aid  to  commerce  sis  this  is  a  question  not  so  iniTch  of  engineering  as 
of  business  interest  and  advantage. 

An  open  cuL  150  feet  wide  at  bottom,  aftbrdiug  20  feet  depth  at  low 
tide,  with  side  slopes  of  one  on  three  from  the  back  channel  at  Broad 
street  bridge  to  the  old  powder-wharf  above  Gloucester  Point,  will  cost 
about  $1,300,000.  A  similar  cut,  entering  the  Delaware  just  below  the 
navy-yard,  will  cost  about  $1,700,000. 

I  now  return  to  the  second  class  of  remedies  for  the  winter  difficaltiee 
of  tiie  Horseshoe  navigation,  viz,  technical  works  for  the  improvement 
of  the  existing  channel-way.  The  causes  of  difBculty  here  are  three : 
the  bend,  or  rapid  curving  of  the  channel,  the  wide  expanse  of  the  river- 
surface,  (allowing  large  quantities  of  ice  to  accumulate,)  and  the  severe 
construction  of  the  river  in  width  at  the  upper  exit  from  the  Horseshoe 
region. 

It  is  proiKiscd  to  trace  an  artiiicial  water-way  through  the  Horseshoe 
which  shall  be  limited,  ou  its  sides,  by  curves  of  as  uniform  curvature 
as  possible,  to  arrange  the  surface  of  this  water-way  so  that  its  width 
shall  inereiise  with  careful  uniformity  from  its  up-river  commencement 
to  its  down-river  termination,  to  esclnde  the  excess  of  ice  from  this 
artillcinl  channel,  and  to  widen  the  river  at  the  Gloucester-Greenwich 
gorge,  so  that  its  shorelines  will  conform  to  the  adjusted  curves  of  the 
Horseshoe  passage. 

I  have  traced  uiwn  the  plan  of  the  Horseshoe  two  lines  which  fulfil! 
these  conditions.  They  are  curved  as  regularly  as  practicable  from  the 
navy-yard  reach  of  the  river  to  that  of  League  Island.  The  width 
between  them  inci'cnscs  regularly  from  that  of  the  upper  water-way  to 
that  of  the  lower.  The  norlbeni  line  has  its  position  between  '2  feet  and 
6  feet  depth  at  low  water.    The  southern  line  is  in  from  G  to  10  feet. 

It  has  been  commonly  proposed  to  draw  a  curve  from  Gloucester 
Point  to  Eagle  Point,  and  to  construct  on  this  curve  a  solid  barrier  of 
earth,  timber,  stone,  &c.,  which  should  cut  off  Ladd's  Cove  and  limit 
the  i[ow  of  the  river.  But  it  is  evident  that  such  a  structure  would 
have  to  be  placed,  in  its  most  important  part,  (the  middle,)  in  deep 
water;  that  it  would  be  liable  to  bo  undercut  by  the  currents;  that  it 
would  tend  to  create  disease^  would  require  a  special  outlet  to  be  pro- 
vided for  Timber  Creek,  and  would  interiere  needlessly  with  the  fishing 
and  other  riparian  rigiits  of  the  owners  of  the  shore.  Especially,  it 
would  leave  the  channel  with  no  barrier  against  the  ice  which  accuma- 
lates  on  the  flats  of  the  Horseshoe  and  back  channel  on  the  north 
shore.  This  accumulation  I  regard  as  eaosing  the  largest  amount  of 
obstruction  to  the  navigation.  The  ice  accumulates  on  the  north  shore. 
is  set  across  by  northwardly  winds,  and  packs  ou  the  south  side — that 
is,  in  the  channel. 

Along  each  of  the  two  curve  lines  which  have  been  defined  may  be 
placed  a  scries  of  ice-piers,  at  suitable  distances  apart,  and  so  shaped 
as  to  check  the  passage  of  the  ice  from  the  shoals  outside  of  them  to 
the  water-way  between  them.  Being  placed  in  shallow  water,  these 
piers  will  be  of  moderate  size  and  of  comparatively  moderate  cost.  If 
bnilt  of  crib-work  up  to  low  water,  and  of  shaped-stone  superstructure, 
they  will  cause  but  little  disturbance  of  the  currents,  while  they  will 
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restrain  tlie  excess  of  ice  from  drifting  iiito  the  cbauiiel  and  prudaciog 
an  ice  gorge.  Tliey  must  be  shaped  witli  wedging  faces  toward  the  ice, 
the  better  to  prevent  its  drift  when  the  wind  blows  across. 

A  better  material  for  these  pier3  will  bo  iron,  to  lie  used  in  the  shape 
of  piles,  and  secured  in  the  bottom  with  MitcbeU's  screw  disks.  These 
piles,  well  braced  together,  will  constitute  au  ice-pier  as  eltective  as  the 
crib  and  Ktone  structures,  and  will  practically  cause  no  obstructioQ  to 
the  currents.  All  the  uses  and  conditions  of  the  rircr  will  bo  unchanged, 
except  that  the  obstructions  caused  by  the  ice  will  be  reduced  from 
extraordinary  to  ordinary  limits. 

In  distributing  the  ice-piers,  it  is  proposed  to  place  them,  first,  at 
intervals  of  about  400  feet  on  eiich  line.  The  efl'ect  of  these  will  show 
where  they  should  be  closer  together,  and  to  what  extent  the  intervals 
should  be  reduced  by  introducing  intermediate  piers.  It  is  probable 
that  they  will  need  to  be  much  closer  at  the  upper  end  of  the  line,  on 
the  Greenwich  side. 

On  the  New  Jersey  side,  it  is  considered  that  some  may  be  omitted 
just  below  Gloucester  Point,  The  Pennsylvania  line  will  terminate 
above  League  Island;  the  Xew  Jerse}'  line,  above  Eagle  Point. 

While  a  solid  barrier  of  crib-work,  with  earth  or  stone,  will  satisfy  the 
requirements  of  the  question,  and  detached  ice-piers  formed  of  the  same 
materials  (or,  still  better,  of  iron  piles)  will  probably  suffice,  and  these 
latter  with  less  likelihood  of  injury  to  the  river,  to  hcaltti,  and  to  shore 
interests,  I  have  formed  the  opinion  that  a  simple  open  barrier  of  iron, 
to  be  continuous  along  the  lines  to  bo  guarded,  will  be  more  effective, 
without  hazani  of  injury  to  the  chanuel,  to  the  healtti  of  the  shores,  and 
the  vested  rights  of  owners,  and  will  be  of  leas  cost  than  either  of  the 
other  structures  proposed.  Tliis  barrier  is  composed  of  pairs  of  iron 
screw  piles,  placed  about  15  feet  apart,  along  the  lines  marked  ou  the 
chart,  the  piles  of  each  pair  sloping  a]>art,  at  the  bottom,  crosswise  of 
the  channel,  and  touchiug  at  the  top,  whei-e.  they  arc  to  be  clamped 
together.  The  pairs  are  connected  by  longitudinal,  horizontal  iron  ties 
along  the  top  of  the  line  and  by  pairs  of  oblique  diagonal  braces,  tha 
stiS'en  the  whole  structure.  This  system  atVortls  a  stifi"  frame,  perfectly 
open  to  the  water,  and  rising  about  4  feet  above  high-water  mark.  Be- 
tween tides,  on  the  channel  side,  horizontal  timbers  G  by  12  inches  are 
secured  to  the  iron  frame  by  proper  fastenings.  The  currents  will  flow 
freely  through  this  structure,  IJut  the  ice  cannot  pass  it,  and  the  powerful 
hold  of  the  screw-disks  in  the  bottom  will  afi'onl  great  stability  against 
the  pressure  of  ice  or  vessels.  The  frame-work  may  be  liirtlier  stitlened 
by  the  use  of  horizontal  strnt^^  and  cro.ss-diagoual  braces.  (Sec  estimate 
of  cost,  in  Appendix  E.) 

The  solution  of  this  question  will  not  be  complete  until  the  gorge  of 
the  river  on  the  Gloucester-Greenwich  line  is  opened.  It  is  evident 
that  the  surface  is  materially  constricted  on  that  line,  autb  it  is  not  to 
be  expected  that  the  ice  will  flow  naturally  up  and  down  stream  until 
the  river  is  properly  widened  at  this  position. 

The  lino  traced  on  the  New  Jersey  side  cats  ofl  Gloucester  Point,  and 
reduces  somewhat  the  projection  into  the  river  of  the  upper  wharves. 

The  line  on  the  Pennsylvania  side  coincides  with  the  present  limit  of 
Greenwich  Point  wharf,  and  reduces  the  projection  of  the  next  three 
wharves  above,  materially. 

It  will  be  noticed  that  the  port-warden's  line  lias  latterly  (November 
16, 1867}  been  varied  in  this  locality,  and  that  more  projecting  wharves 
are  contemplated  at  Greenwich  Point,  as  well  as  others  in  the  vicinity. 

I  am  of  opinion  that  the  construction  of  such  new  wharves  will  be  of 
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Herioiis  detriment  to  the  navigation  daring  the  ice  season;  tint  tlu- 
port- ward  en's  line  shouM  be  moved  back  to  its  former  position,  and  that 
tbe  removal  of  Gloucester  Point  and  tlie  shortening  of  the  vharrrs 
above  are  very  important  to  the  improvement  of  the  navigation  of  tlie 
Horseshoe  region. 

Whatever  remedial  measures  are  adopted,  the  contiuaed  moderate  use 
of  ice-boats  is  indispensable.  The  abnndant  use  of  these  boats,  vitboni 
the  employment  of  other  measures,  can  l>o  made  effective  to  keep  tbe 
uavigation  practically  unclosed ;  but  no  other  devices  will  suffice  vithoat 
their  use,  for  ihey  would  be  useful  even  if  the  river  had  everywhere* 
straight  and  uniform  channel. 

Estimates  of  the  probable  cost  of  the  several  works  proposed  art 
appended  to  this  re])ort.  So  estimate  is  made  of  land  damages,orof 
the  value  of  property  to  be  affected  by  the  improvements. 

I  have  received  the  same  courteous  and  liberal  assistance  from  tlif 
United  States  Coast  Survey,  in  the  examination  of  this  subject^  tfcai 
has  always  been  afforded  by  that  establishment  to  like  investigatioiu> 
requiring  aid  from  it,  and  I  desire  to  make  a  special  acknowledgmeDl. 
therefore,  in  this  report. 

UespectfuUy  submitted. 

J.  D.  KUKTZ, 
lAentenant-Colonel  of  Engiufern. 
Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineerit,  U.  S.  Army,  Washington,  !>.  C. 
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J.  D.  KURTZ, 

Lieutenant- Colonel  of  Engineers. 
IJKiTJiD  States  ENiiiNBEB  Office, 

Philadelphia,  Pemntylvania,  June  17,  1S72. 


R14. 

BBOADKILS  RIVER,  DELAWARE,  COHANSEY  CREEK,  NEW  JERSEY,  THE 
BAY  OR  SOUND  FROM  DELAWARE  LINE  THROUGH  WORCESTER  COUNTY 
TO  CHINCOTEAGUE  INLET,  VIRGINIA,  WITH  A  VIEW  TO  AN  INLET  AT  OR 
XHAB  A  PLACE  CALLED  THE  HOMMACKS,  DELAWARE  RIVE B,  BETWEEN 
TRENTON  AND  EASTON. 

The  survey  of  till!  Broadkilii  is  eouiplete. 

Tlie  survey  <>l' CJohansey  will  bo  taken  up  shortly,  aiid  the  results  will 
lie  reported  in  season  for  the  next  meeting  of  Congress. 

The  survey  of  the  *'  Hoinmauks"  will  lie  organizeil  as  soon  as  possible, 
and  the  majts  nud  report  are  expected  to  be  completed  and  rendered  in 
wason  for  the  action  of  Congress. 

The  survey  of  the  iJelaware  River  will  be  commenced  as  soon  as  prac- 
tirable,  and  the  map  and  report  trausmittod  in  sen-son  for  the  consider- 
ation of  Congress. 
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UsTTKn  Stateh  E.S'DiXKEn  Onii'i:, 
Fhiladtlphia,  I'<:«i,>glrania,  »plmbtr  11, 1*71 

Gekkiiat.:  I  liiivo  the  lioiior  to  transmit  lierowith  a  "Borvc.v  of  tlio  Droailtiii 
River,  Delaware,"  inaile  in  conlbnuity  with  your  JiistmntionH  ot  ^nrch  STi.  1"^^,  ILi 
Hnivey  was  eiLRciiteil  liy  Cuplnin  M.  R.  Bronii,  Corps  of  EiigiiK-cra,iiU(l  byJlr.  Jaiua-i 
CliaMi,  BBaiHtant  engineer,  under  his  immeiliatti  direction. 

The  uapcreconKitit  uf  mvport,  includio);  an  extimate  of  tlie  cimI  of  ttiv  impri'vii^nr: 
dcsirctl,  and  Bve  niopB,  iDurki.il  eliects  A,  I).  C,  D,  and  E. 

Slieut  A  is  rpcuiiiiuiss:iiicu  of  BroaJkilu  Kivvr. 

Sbcot  B  is  Broadkilti  River. 

Sheet  C  is  BroadkilQ  River. 

Slieet  D  is  Broadkiln  River. 

Sheet  E  is  Broadkiln  River, 

The  papers  Miotv  that  the  present  entrance  into  the  Un)adki]u  from  Dvlsnuti' !'"< 
bFTuiiU  very  little  water  at  low  tide,  anil  tliut  it  is  constantly  diRtnrl>cil  by  ihi{\:;i. 
Baud,  while  the  eiitrniice  itself  is  ailvmicint;  rapidly  np  the  bcueli,  under  tlip  lnn'[niii- 
ins  action  of  the  tides.  Fifty  yearn  a^o  there  was  au  entrauce  to  Lewps  Crrek.ili 
point  called  "  Old  Inlet,"  0,000  or  7,IJO0  feet  above  its  present  junction  wirL  the  Brai- 
kiln.  The  land  hetweeu  Lewes  Creek  and  the  bay  is  very  narrow  nt  this  pMnt,  ii.-. 
the  bay-shore  is  free  from  driftinj;  sand.  This  inlet  was  opene«l  by  a  slorui  tm-u^ 
live  years  a(p,  auil  was  in  luie  until  it  was  elosnl  by  artiticial  Cannes. 

Captain  Brown  recommends  that  thin  inlet  be  re-nj>ened  by  a  cntncrofMthebrarh.ju 
tbo  waters  of  the  Broadkiln  and  Luwes  Creek  be  discharged  through  it  into  Iht  l«) 

The  cost  of  making  this  opening  is  estimated  by  lilm  at iU.'.' 

It  is  also  proposed  to  dredge  and  clear  the  conrm  of  the  Broadkiln,  so  as  to 
aH'ordannlformdepthof6feetat  low  water.  The  eoHt  of  this  .lod  ol'a  daai 
to  turn  the  waters  from  Lewes  Sound  toward  the  new  inlet,  is  estiniiileilat..    GTi.i-" 

Making  the  total  cost  of  the  desired  improvement hi  «: 

Allntinont  from  appmpriatinn  for  oxauiiiialiotis  and  HiirvejH  on  the  noilberu 

and  north westeln  laKeB,  rivers,  &c ■*"' 

Expended  to  June  30,  1872 i' 

Respcrtfully  submitted. 


EXAMINATION'  AND  SURVEY  OF  BROADKILN  KIVER,  DELAWARE. 


"Ol'KICE  or  THK  ClIlKl- OF   EMJl.MiKU'i. 

■*  fftuhiHgioH,  D.  C,  Jfnrdi  !4,  l-Ti 
"C(>i.()NKL:  Tlio  iniiloacd  copy  of  a  resolution  of  the  House  of  Renrewntative*  »l  i- 
11th  instaut,  requesting  un  examination  and  survey  of  the  liroadkiln  Kiver,  I>elanii> 
&c.>  is  transmitted  to  you  for  rejiort. 

"I'leasu  ascertain  the  probable  extent  of  the  re(|iiircd  Horvey,  unit  an  rsiintate  uf  Iti- 
cost  of  making  it. 
"By  command  of  Brigadier. General  Humphreys. 
"  Very  respottfully,  your  obedient  servant. 


f,  rhiladelpkla.  FeHHiglreHiar 
"FORTY-SECOND  CONGRESS,  SECOND  SESSION. 

"  CoK(iHESH  OK  TiiK  rsn'l-:t>  States, 
"In  thr  Uovsctf  RepnmTilalirai.llenkU.  i-T:: 
"(ni  motion  of  Mr.  Biggs — 
"tloiolrvi,  Thftt  the  Secretary  of  War  be  requested  to  cause  tolw  madrABeiJOii 
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n:iTioii  and  survey  of  tlic  Uroailkiln  River,  in  the  Statu  of  Uelan'arc.  with  a  viovf  to  as- 
rrrtuiu  tiic  procticaltjlity  of  ilniilgiii^  anil  improving  the  some,  su  as  to  alTonl  greater 
|>coli'Ction  iind  fiicilitli's  to  coniTiierce;  anil  that  bo  repoi't  upon  tbe  feiuiit>ility  of 
iualiii)f;  such  impiovemcut,  qliI  thp  probnblu  cost  thereof,  to  thu  House  of  UupreHeutU' 


'■ED\VT»  Ml  PHERSOX,  Clerk. 


■■Iiiilont. 


■    TNIIKEI  STATKrt   KNIil.NEKi:   Ol'KllK. 

■'  I'hiladflpliia,  Mardi  15,  IdT-i. 
■' lii'BiifPt fully  referreil  to  First  Lieu tpnniit  M.  R.  Brown,  Corps  of  Eugiiioers,  for 
pr"iii|it  itiuoi't  iif  tlie  pTo!>3blo  exifut  mill  cost  of  the  runuirKit  burvev. 

"J. I).  KURTZ, 
"Lk"leuaoi'Coloiii-l  of  JCagiiiceri." 

TIb'  ri>]>ly  to  tUpHU  iiiMtrnctions  wiw  :is  follows: 

"  Lewks,  DkuwaUk,  March  W,  lflT2. 
-'  Siii:  Your  instructions  of  tliu  lotli  hiHtnot,  calling  npoii  mo  to  obtain  iufurniation  to 
M>n'c  as  the  basis  of  an  entinifltc  for  tliu  probakli-  eost  of  tho  survny  of  the  Itroadkiln 
Bivrr.  requirod  by  the  I'niteil  StttcH  House  of  Representatives  on  thellth  instant,  also 
ilim-tiuc  me  to  make  auil  forward  the  im:eMar;  estimate,  has  been  receiveil. 

"On  lliD  lAtb  instjint,  I  had  an  interview  with  his  nicueUency,  James  Fonder,  gnv- 
trnor  of  tlin  Stjito  of  Delaware,  on  a  bank  of  tho  Broadkiln  River,  havini;  niyKi:lf  pru- 
cceded  to  Miltou,  ou  tbe  ubovc-ileaiguateil  stream,  which  is,  by  tvater,  fourteen  miles 
Iruni  itsnionlli. 

*-  Here  I  took  a  boat  and  proreetled  ilown  the  river  to  the  sonnd,  meeting  thu  $ror- 
■'motrn  roulr.  He  is  at  tlie  head  of  the  movement  for  the  improvement  of  the  river. 
In'iii;;  largely  lutoresleil  pecnninrily  in  the  iudnstHes  of  Milton,  of  nhicii  he  is  also  a 
rraiilent.  Ho  states  tlint  last  year  the  entries  of  vcescla,  mostly  ttchnonem,  unioutited 
to  50.000  touo,  and  $:tU,OUO  north  of  oak-bark  alone  were  shipped  by  himself.  Theship- 
laeiils  of  wood  are  also  eousiderablc.  Three  schooners  are  now  at  tho  atuckn  iit  Milton 
in  various  stages  of  const  miction,  one  of  them  Iieint;  of  600  tons  burden.  This  wus  the 
ntuiost  e<itent  of  definite'  information  1  conid  obtain  relative  to  the  commercial  import- 
iiiicu  of  tho  river.  The  town  of  Milton,  the  onlj-  one  ou  the  river,  coiitaius  aliullt  one 
lliDusand  inhabitants. 

'-The  river  is  crooked,  liavlni;  a  muddy  bottom  and  banks,  and  thronj-hnut  thitseven 
miles  just  below  Milton  the  Tatter  are  covereil  by  a  thick  anil  almost  impenetrable' 
in'on'ih,  called  alder-bUKhea.    It  is  very  soft  and  swampy  also. 

"Sinee  uiost  of  the  obstructions  are  comprised  in  the  lower  seven  niilus  of  the  river, 
it  is  not  considered  necensary  to  make  a  careful  snrvey  of  the  entire  uieanderiiif^s  to 
Milton,  bnt  only  tu  snrvey  carefully  tho  lower  half  or  more,  including  the  soniid  into 
vhicb  tho  river  empties,  and  also  Caiie  l^ewes,  whicli  RGpnniteH  this  sonnd  from  the 
Delaware  Itay,  and  to  extend  the  work  also  to  such  purtiuus  of  the  river  higher  np  as 
ini-luile  rcaehes  wheni  canals  anil  other  improveineiiis  iiro  ilrsire<l.  l-"or  this  purpose 
11  Is  lieliuved  that  $iiO0  will  be  ample. 

•- 1  niii,  very  respectfully,  your  olieilicitt  scrvonfj 


itrert,  Philndelphia.  rn." 
March  Sll,  tbe  followiu);  reached  me : 

"Ol'WCKOF  THE  ClllHf  IIV   ESGINKRHJ', 

"  flafAtn^faii,  D.  C,  March  0^,  lSi2. 
"(.'uwiXKi.:  Your  letter  ol  the  "Jlst  instant  ia  received.    You  will  cause  a  snrvey  to  be 
:i>»de  uf  Iht)  Uroadkitn  River,  Delaware,  oa  contemplated  by  the  resolution  of  tho 
lloiise  of  Itepresentativea  of  the  llth  March,  a  copy  of  which  was  sent  you  March  14. 
Tile  expeiiMi  of  tho  survey  will  be  paid  from  thu  iippropriutinn  for  oxamiualions  and 
surveys  ou  the  northern  and  uorthneslem  lakes  and  rivers,  and  the  Atl.-uitic  and  Pacific 
riiastii.  &c.     And  the  amonut  of  yonr  cHtimate,  $600,  will  be  set  aside  for  the  purpose. 
"By  command  of  BrigBdier-Geucral  Humphreys. 
■■  Verv  resiicctfnlly,  your  obedient  servant, 

■'JNO.  G.  PARKE. 
"  Major  of  Knginrer*. 
■•  Lieu  tenant -Colonel  J.  D.  KvBTa, 

"  Cm-p'  of  Knginrrg,  V.K10  ChfilHHt  ulrcel.  FkUadtlph'm,  /'enii»j(ranf*i." 
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First  indorsement : 

"UurTED  States  Emoinrer  Ofkick, 

■'  FMladelphia,  Jfarcfc  2ti.  1S7S. 
o  First  Ijioutenant  M.  R.  Browo,  Corpsof  Eagineera,  nbo 
\a  directed,  aud  send  it  ^'itli  reiiurt  to  tbis  office  aa  noon  aacom- 
pleh^. 

"Tlio  report  ationld  etnte  the  shlp-baitdiag.  mamifactiirea,  commerce, and  nnvigatiou 
of  the  rivi^r;  wbat  benefits  are  expected  from  tbe  improveinent ;  what  is  the  ueamt 
portofentrr;  tbe  amount  of  reveuau  collected  there  tbo  laat  year.  &c. 

"J.  D.  KIIR'rZ, 
"  Lieutfiiant-CoUinel  of  Kaginetra." 

To  indicate  the  stepa  takHii  to  carry  out  these  iustracttons,  tlie  following  extract 
from  niy  niouihlif-  report  for  April,  1872,  is  insorted : 

"  lu  the  folIowiDc  detailed  instructions  from  me,  Mr,  James  A.  Cbose  took  charge  of 
the  main  party  in  tlie  fiGUl  on  the  iHt  of  April.  On  tliu  2(1, 1  proceedtid  to  Pbiladelphi&. 
Id  pnrsuHuce  of  your  orders.  On  the  4th  of  April  thi)  mtm  eti|;sged  on  tbe  work  re- 
fused to  continue  on  it,  in  consequence  of  the  high  cliarge  for  buaril  made  by  tbe  furm- 
ers  living  on  the  banks  of  tbe  river.  They  refused  to  receive  the  men  for  leas  than  tl 
per  day  each,  some  asking  as  high  as  ('3  jicr  day.  As  $1.60  was  the  amount  earned  per 
man,  the  party  felt  nnablo  to  aSuni  five-eipibtbs  of  this  for  board,  auil  in  my  alnenc« 
Mr.  Chase  did  not  think  himself  aiUtbomed  to  pay  the  meu  more.  Tbe  4tb,  5th,  and 
6tU  of  April,  flue  workiog-days,  were  thus  lost,  I  returned  to  Lenes  on  the  ovening 
of  Satni'day,  titb,  and  at  once  arranged  the  trouble  sntisfactorily  to  the  men. 

"On  the  27th  of  April  most  of  the  field-work,  embracing  ranch  shore-liue  not  alrietly 
on  the  Broadkilo  itself,  was  completed.  Over  a  part  of  the  survii^ed  tract  it  ia  im- 
possible to  ran  transit-lines,  from  the  aoftiioss  of  the  ground;  tberefure  two  miles  of  thf 
river  were  surveyed  by  compass  and  by  line,  aud  rent  measnrements  made  from  bo«t 
to  boat. 

"Eleven  miles  of  transiHines  were  run  along  tlie  roaches  of  the  Broadkilo  itaelf. 
and  sixteen  miles  of  transit-linos  anxiliary  to  those  first  designated.  About  thirty-five 
miles  of  lines  of  soundings  were  established,  and  15,0^1  sonndiugs  were  made  uu  tl¥!ae 
lines,  besides  many  in  Delaware  Bay,  in  the  course  of  the  survey  of  the  harbor  for  a 
board  of  engineer  officers.  About  50(1  measurements  were  titkeu  tu  ascertain  the  widths 
of  the  river,"  dtc. 

During  the  mouth  of  May  the  field-work  consisted  in  the  staking  out  and  leveling  of 
sQch  lines  tor  canals  as  have  been  suggested  by  those  citizens  who  are  interested  in  tbe 
improvement  of  Ibe  navigation  of  tbe  river,  also  in  the  "running"  of  certain  transit- 
lines  for  aso  in  checking  work  previonsly  performed.  lu  tbe  aggregate  these  lines 
amouat  to  about  twenty-tbree  miles. 

The  tortuons  nature  of  the  streain,  and  the  many  |>oiiits  which  present  fonnidablf* 
difficulties  to  navigation,  cansed  the  survey  to  present  a  very  detailed  charaoter,  and 
necessarily  made  the  office-work  extend  over  a  oonsiderable  period.    It  was  found  im- 

Eracticable  to  tiiiish  the  maps  and  charts  in  season  to  allow  of  tbeir  presentation  to 
ongress  prcvions  to  its  adjaummeut,  then  impending,  nud  in  order  to  economiie  the 
cost  of  the  survey,  work  was  prosecuted,  after  Ibe  ailjonrnnient  of  Congress,  at  each 
times  OS  not  to  interfere  wijb  other  mattera  to  which  the  attenticn  of  assistants  was 
principally  directe<l. 

Drawings  exhibiting  the  information  obtained  iu  tlio  survey,  and  estimates  of  cost 
of  all  improvements  desired  by  those  intereitted  in  tiie  commerce  of  the  Kroailkilu 
River,  were  completed  on  the  17th  of  Jnly,  1B7'2.  They  are  forwarded  with  this  report. 
The  drawings  are  contained  in  four  sheets,  aud  include  on  Sheet  B  a  chart  of  the 
liroadkilu  River,  from  the  dam  at  Milton  to  its  mouth,  including  the  sound  into  which 
it  empties,  a  portion  of  Lowes  Cape,  &.k.  Sheet  C  is  a  continuation  of  Bheet  B,  to  tbe 
eastward.  Sheet  D  is  a  detailed  chart  showing  portions  of  the  Broadkitn  River  at 
Milton  and  Carey's  Land iug,  exhibiting  principally,  in  a  minute  manner,  tlie  depths 
of  water  at  points  where  improvements  are  suggested.  Sheet  E  refers  to  Hevelloe's 
Landi[ig,  Cedar  landing,  and  Qrecn  Island,  Canal,  Hudson's  Landing,  Drunbridce, 
Wiltbank's  Landing,  and  tbe  drawings  are  of  tbe  same  character  as  tliu-ie  uu  Sheet  D. 
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Tlio  ustiniate  for  a  cut  at  Wiltbuiik's  LiiDdine;  v/aa  mnAe  in  order  tii  asvertaiD  tlic 
relativo  cnst  of  eufb  of  two  methods  of  iniproveniciit.  Dredging  is  recammoiKled  on 
account  of  its  economy.  Tlie  idea  moat  populnr  wilb  tlie  rvsiiluala  on  Ibe  banks  of  tbi' 
Broodkili),  nitb  reference  to  seciiriDc  a  more  direct  outlet  fmm  tbe  river  t«  tbe  haj,  is 
to  cut  across  Leires  Cape  iu  a  proTongaliou  of  tbe  lowest  rench  of  tbe  river.  The 
inetbo(tsnj;f;eet«dliere  iittoobatructtheolil  channeljiiRtbelon  the  month  of  the  Broad- 
kiln,  by  diiving  piles  aboot  10  feel  apart  in  two  rows,  tbemselvea  10  feet  apart,  UDil  to 
drive  Bbeet-pilmg  agsiDBt  wall-pioct-s  srrureil  to  these  pileti,  fllliog  in  between  tbeae 
wooden  walla  with  earth,  thus  making;  a  dam.  Inaetnal  construction,  dri  vine  the  sheet- 
piling  abould  be  prosecntud  fruin  each  bunk  outward  simultanoously.  Prevluns  to 
this  work,  however,  a  ehaunel  shonld  be  cut  acro:H  the  peninsula  that  separates 
Lewes  and  Broadkiln  Rivers  fi'om  Ibe  Deluwaru  Il.ty,  and  a  very  favorable  locality  for 
this  cnt  seemiugly  is  aliont  G,I)IM)  feet  above  Ibe  junction  of  the  linuidkiln  Tvith  the 
sound,  at  a  place  marked  "  Old  lulef'  on  the  luup,  indicated  by  tbe  close  approach  of 
the  inner  waturs  with  the  Delaware  Day,  rlius  uonnecting  oi'titieially  LewcK  C'reckanil 
Delaware  Bay. 

In  case  this  cut  is  made,  it  will  be  ceceHsary  to  tea^  the  water  of  Lswes  Creek  to  tb'' 
Bay  by  a  cut  along  a  line  which  corresponds  to  a  channel  formerly  ooustitnting  the 
outlet  of  Lowes  Civek,  but  which  diDappearud  uftur  tbo  di^^ing  of  tbe  canal  iiulicated 
on  the  chart. 

Most uf  the j^nnd  which  would  liavu  tu  be  removed  to  make  tbctte  two  cuts  is  ordinary 
meadow  material,  aud  the  apparent  teudency  of  the  waters  to  make  channela  for  them- 
selves here,  indicates  the  probublo  perinaneucy  of  cuts  artiBcinlly  made.  This  locality 
seems  to  be  exceptionally  free  from  tbe  deposits  made  by  tbe  fluod-tidtjs  at  moatotbet 
noiuts  along  tbe  coast  in  the  vicinity.  Immottiatuly  opposite  tbo  mouth  of  tbe  Brood- 
kiln,  tbe  cut  would  bo  thiough  sand.  Were  the  cut  ni:ros.t  the  peninsula  made  at  any  one 
of  several  other  localities,  tbe  expense  would  lie  about  tlie  same. 

Tbe  dam  across  the  cbanuel,  below  tbe  nioutb  of  the  Broulkiln,  appeara  indispensi' 
ble  regardless  of  tbe  lines  chosen  tot  the  cuts.  Tbu  cuts  Uesi<;nuti:d  as  5  anil  fS,  each 
number  em  bracing  two  chaniieU  on  the  talito.  are  nlturaattves.  Tlic  table  indicates  all 
tbe  localities  where  improvttmentM  are  desiied  by  the  comnierciul  interest  endeovorini; 
to  secure  an  appropriation. 

The  improvement  most  anxiously  wished  for,-iii  tlio  openioK  of  a  better  ronte  froai 
the  Broadkilu  to  the  Delaware  Bay;  vessels  are  frequently  unnblo  to  reach  the  bay, 
after  haviu);  passed  through  the  river's  mouth,  on  account  of  the  direction  »f  tbe  wind, 
anil  sometimes,  in  cousequence,  are  detained  several  days,  remaining  within  about  u 
mile  and  a  Lnlf  of  the  entrance  to  the  bay.  In  this  respect  tbe  dillicullies  <if  naviga- 
tion increase  year  by  year,  since  the  point  of  Lewes  Cape  is  advancing  steadily  np  the 
bay,  tlms  giving  a  greater  length  to  the  eound,  and  indicating,  appavently.  the  fatibl; 
of  attempting  to  keep  open  ny  dredging  a  deep  channel  through  the  inlet  now  cuo- 
necting  the  bay  and  sound.  This  knowledge  warns  ns  to  choose  snch  a  locnlily  tor 
«rtiiicial  channels,  tUat  the  work  accomplished  shall  not  be  nudone  by  constant  accre- 
tions of  sand  tilling  up  the  cuts  to  bo  made,  and,  in  this  view,  the  wisdoni  of  cuttine 
the  new  cuuala  at  the  places  suggested,  wbich  are  comparatively  if  nut  entirely  beyoDU 
tbo  influence  of  the  permanent  deposits  by  tbe  Hood-tide,  receives  confirmation. 

No  deposits  of  sand  arc  to  lie  seen  near  here.  The  locality  is  known  as  the  "Old 
Inlet.''  -Some  twenty-flve  years  ago,  during  a  violent  northeast  storui,  and  through  il4 
agency,  this  inlet  was  made.  Its  history,  during  the  fifteen  years  it  was  iu  nse,  indi- 
cates that  it  might  have  remained  opun  until  to-day,  ha<l  not  the  inhabitauta  of  LewM, 
annoyed  by  bars  wbich  formed  the  iulut,  possibly  iu  consequence  of  its  direction,  nearly 
paritllel  with  the  coast,  caused  a  can.il  to  be  cut,  joining  the  waters  of  Lewes  Creek 
and  what  was  then  known  ns  the  "  Old  Back  Channel;"  thus  dividing  the  ebb  wsten 
into  two  components. 

Experience  may  or  may  not  show  it  to  be  necessary  to  obstruct  this  canal  after  tbf 
formation  of  the  new  obannels.  According  to  the  most  reliable  information  nt  band, 
Lewes  Cape  has  extended  itself  aliuut  a  mile  and  three-quarters  in  less  than  half  a  cen- 
tury. Its  extreme  point,  abont  the  time  work  was  begun  on  the  breakwater,  was  oppo- 
site the  month  of  the  Broadkiln  River,  which  has  remained  nearly  or  quite  in  its  fotniBr 
position.  There  is  no  evidence  that  this  is  due  solely,  or  even  in  any  degree,  to  lb* 
presence  of  the  stone  piles,  since  Ibe  extension  hiul  been  iu  progress  at  tbe  date  sboie 
referred  to. 

The  directions  of  the  new  channels  suggested  for  the  Broadkiln's  mouth  would  be 
very  favorable  for  the  en tronce  of  vessels.  The  present  inlet  is  extremely  unfavorable- 
Tbe  bay  of  the  Old  Inlet  is  quite  free  from  erio.ils,  while  they  are  very  many  and 
troublesome  just  l>eyond  tbe  present  entrance  t»  tbe  sound  from  l>elaware  Bay. 

It  is  thought  that  the  tables  and  charts,  taken  together,  render  any  other  meDtioo 
of  particular  works  called  for  unnecessary.  Tbe  improvements  designated  will  result 
in  ft  depth  of  six  feet  at  low  water  throughout  the  river. 
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The  ex|>eniie  of  tbe  survey  has  been  lU  foUotrs; 

^^old-work,  Inlmr $481  94 

Field-work,  materiul 10  30 

Onice-work,  labor 100  00 

392  24 

TIiu  nearest  port  oF  ontrj  is  Wilmingtoa.  At  this  port  for  tho  Inst  fiscal  year  tlie 
<^ItectioDB  ncro  an  rullotrs,  viz : 

Duties  on  iinportatioDa ft39,711  99 

Hospital  tax 3,304  18 

8teau]lioat  faes 542  SO 

ToDDase  tns Ct2  10 

Total 42.530  77 

Tbe  title  of  tliu  cullRuIlnn  ilUtripC  is  "Djlsnare."  At  present  tbo  commerce  eDtering 
uiit  ileparliog  IVoiu  tlio  luontii  of  tUs  Broadkiln  Rivur  vDibracua  about  05,000  toua  an- 
nually. The  averitee  value  of  sbipnients  itt  about  (10  per  ton.  A  comoterco  exccodin^r 
lialf  a  million  of  tlollnrs  )ier  ye.ir  Ih,  tliereforc,  tlm  uacleusof  a  troile  irbicb  would  unqacs- 
tionnbly  receive  a  peat  iinpetiia  from  tbti  improvemenCa  sugi^teil.  It  ie esti Dinted  thHt 
vrithia  u  year  a^er  (be  coiiiplelion  of  thK  improvements  dn.sirt'd,  a  comtlletce  of  $2,000 ,- 
DUO  per  year  vroiilit  be  [lermanently  establislieil.  Suvrii-eigbtbR  uf  tlii.' present  tonnaRe  of 
the  river  enters  and  departs  from  Milton.  Tbe  reniaiDduriadiHtrtbuteilnnuing  five  other 
iwialti.  called  laudings,  iadicated  on  tbe  principal  cbart  forwanloil.  The  oiit-sbipnients 
conBiHt  mainly  of  iinorcitron  and  Spauish  oak-bark,  lumber,  portly  manufactured  nud 
nnmaniifaetnred,  hickory  stuIY  for  nx-belves,  and  timber  for  sliip-buildin;;.  Tho 
return  enrgoi^i  embrace  gciieiitl  merchandise,  ferlilizem,  time,  nnd  other  building  um- 
terinla,  Jtc.  The  mannfactnreii  on  the  river  are  tbe  iiruducts  of  two  aaw-mllla  and  one 
bark-uiill.  At  present  about  2.000  tons  of  veaaelsare  liniltou  tbelianksof  tbe  river  year- 
ly, the  Bvera^  tonnage  uf  tbe  vunaeia  launched  being  400  tons.  It  is  aliticipatetl  that, 
n'ith  the  desiretl  iniprovements  of  the  river,  the  ship-huilding  nill  Increase  live-fold. 
Thix  expectation  is  foiinilod  on  the  fadt  that  ships  are  built  very  cheaply  on  tbe  river. 
and  that  the  great  draivback  heretofore  cneonutered  has  been  the  sbaliownesa  of  the 
water  preventing  tho  exit  of  de(.'i)-draughc  vesselR.  It  is  tliought  nluo  that  vessels  of 
greater  drongbt  Ironi  aoutlicrn  porta,  ii-bieii  are  now  prohibited  from  the  comnierco 
of  tho  river,  will  enter  hidi-n,  after  tlie  suggested  iuiprovemcnls  nru  made.  All  ships 
of  considerable  tonnage  now  built  on  the  river  are  olTliged  to  leave  without  cargoeH; 
hut.  under  belter  conditions,  it  is  said  tliey  would  leave  indeti. 

It  is  claimed  tlint  the  amount  of  sbipmentsof  nil  kinds  will  l>i>  in('reas>,-<l  niauy  fidrl 
nhen deeper-draught  vessels  can  navigate  tlie  river,  and  thua  all  indu.ttiies now p'n rail- 
ed on  its  banks  would  be  atimnlated. 

Tug-boats  cannot  profitably  be  uMe<lon  this  river  at  present,  ns  they  con  only  rnn  during 
high  water;  but,'wi're  it  not  for  the  slionls.  it  is  suid  propeller  tugs  would  be  nseil 
freely,  t^-nding  to  keep  tbe  river  free  from  deposits,  and  aiding  greatly  in  tbo  eiiJie  of 
itavigalion. 

Very  reni"-ctfiiliv.  vnur  obedient  servant. 

M.  n.  BROWN, 
CajitiiiH  CorpK  of  JiHi/inerrs,  V.  S.  J. 


APPENDIX  S. 

ANStJAL  REPOliT  OF  LLEITTENANT-COLONEL  JOIIS  NEW- 
TON, CORPS  OF  ESGiNEEIJS,  FOR  THE  FISCAL  YEAH 
ENDING  JUNK  3».  187L'. 

Unitkd  States  ExtiiKEEn  Office, 
Army  Jiuildinff,  Sew  York,  ISej>Utnber  5,  IS?:;. 
Gf,xeeai,:  I  bave  tlie  honor  to  submit  horenitU  my  annual  report 
upon  tbe  following  works  uiulor  niv  charge  for  the  fiscal  year  ending 
June  30. 1872, 

Very  resneutt'ullv,  your  oboiiient  servant, 

joh:^  newtos, 

Lieutentnit-Coloiiel  EngineerHf  Brevet  MajorOenernl. 
Urigadier  General  A.  A.  IIumpiibeys, 

Chief  of  Snffinecrg,  WashingtOHj  D,  C. 
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Tbis  dike,  built  by  tUe  United  States  in  183-,  and  repaired  iu  18fi6, 
as  far  as  was  then  needed,  is  a  subject  for  further  repairs. 

The  waters  escape  tbrougli  breaches  in  the  dike,  and  deprive  the 
main  cbaniiel  of  a  certain  amount  of  scouring  force. 

The  dike,  as  originally  constructed,  was  composed  of  a  cove  of  Band 
and  gravel,  paved  on  the  ext«rior  with  stone.  The  breaks  in  the  pave- 
ment, caused  by  the  shocks  of  ice  and  other  floating  bodies,  lead  to  a 
rapid  wearing  away  of  the  interior  of  the  dike.  The  remedy  thus  far 
applied  has  been  to  hll  the  excavations  with  rubble-stone.  The  repairs 
of  tbis  dike  are  urgent,  and  as  the  eflect  of  tbe  currents  is  to  increase 
still  further  the  extent  of  the  breach,  should  be  nndertaken  with  the 
first  available  funds.  About  3,0(W  cubic  yards  of  stone  will  be  required 
to  make  these  repairs, 

llASB   ISLA.KD   CRIB-DlKi:. 

After  the  subaideuce  of  the  spring  freshets  of  lS71,  the  necessity  of 
repairs  to  tbis  dike  was  repealed.  Some  of  the  timber-work  icas  dis- 
placed, and  a  considerable  part  of  the  original  filling  of  sand  andgrai'e) 
washed  away. 

The  repairs  of  the  timber-work  cost  $407.09.  A  contract,  dated 
October  18, 1871,  was  also  entered  into  with  Mr,  Emory  E,  Seward,  of 
Albany,  for  tbe  delivery  of  5,000  cubic  yards  of  stone-filling  for  this  and 
tbe  Upper  Patroon's  Island  dike,  the  delivery  to  be  completed  by  May  1, 
1S72.  The  lateness  of  the  commencement  of  delivery,  the  early  close  of 
navigation,  and  tbe  frequent  Sooda  in  the  spring,  rendered  tbe  comple- 
tion of  the  contract  within,  the  specified  time  impracticable,  and  tbe 
time  bas  been  since  extended  to  December  1, 1872.  No  payments  ai« 
due  under  this  contract  until  its  completion.  Two  hundred  and  fifty- 
three  cubic  yards  were  received,  and  deposited  in  this  dike  nnder  the 
contract. 

A  recent  examination  of  this  dike  has  developed  the  existence  of  two 
bad  breaks ;  one  caused  by  a  vessel  dragging  its  anchor  and  going  over 
or  through  the  dike  at  a  high  stage  of  wat«r;  the  other  by  the  6etti^ 
ment  of  the  channel-face  of  the  dike,  causing  a  rupture  of  the  ties. 

The  amount  of  repairs,  exclusive  of  stone-filling,  is  estimated  by 
Lieutenant  J.  H.  Willard,  Corps  of  Engineers,  assistant  engineer,  al 
$1,031.28,  an<^  these  will  be  undertaken  during  tbe  present  season. 

ITPEE  PATROON'S  ISLAWD  OHIB-DIKE. 

After  the  spring  freshets  of  1871,  an  exauiinntiou  showed  the  neces- 
sity of  certain  repairs.  The  cribs  in  several  places  inclined  so  mnch 
toward  the  channel  that  it  was  necessary  to  drive  piles,  71  in  nninber, 
to  prevent  a  further  careening.  The  channel-face  of  the  cribs,  to  com- 
pensate for  settlements,  was  leveled  up  with  heijilock  timber  for  a 
distance  of  1,600  feet. 

Twelve  hundred  and  twenty  cubic  yards  of  stone  were  received  and 
deposited  in  this  dike  under  E.  B.  Seward's  contract. 

The  exi>enditui-es  for  repairs,  excluding  stone,  amounted  to  #990.61. 

Tbe  present  condition  of  tbis  dike  is  good,  and  it  requires  only  the 
completion  of  the  stone- filling. 
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DB&DQINO  FISH-UOU»E  SHOALS. 

This  shoal,  situated  jnst  below  the  eod  of  the  Base  Island  dike,  was 
dredged  during  the  last  season,  commencing  in  the  latter  part  of  July, 
1871,  and  flnisbing  in  August.  The  amount  of  material,  coarse  sand, 
and  gravel  tukeii  from  the  sfaoal  wus  S,<J40  cubic  yards,  which  tens,  iu 
greater  part,  deposited  behind  the  Biith  dike.  The  cut  made  was  1,400 
lieet  long,  CO  feet  wide,  and  to  a  depth  of  8  feet  at  mean  low  water. 
Owing  to  the  dikes  this  depth  has  been  virtually  maintained,  it  being, 
at  the  date  of  this  report,  7J  feet,  against  6.2  feet  at  the  former  period. 
The  effect  of  the  dikes  has  been  likewise  marked,  in  sensibly  wid'jning 
the  channel  between  the  C-foot  curves. 

lu  my  last  annual  report  I  recoaimended  the  esteusioii  of  the  Base 
Island  dike  down  stream  for  n  distance  of  about  2,«00  feet,  aud  my 
opiuiou  has  been  confirmed  by  the  evidence  of  the  good  eftcct  of  the 
present  lengths  of  these  dikes. 

It  is  more  than  probable  that  such  extensions  would  maintain  no 
S-foot  ehannel. 

The  cost  of  dredging  at  this  shoal,  including  reliftiug  and  depositing 
behind  the  Bath  dike,  was  35|  cents  per  cubic  yard,  measured  in  scon's. 

The  estimated  co.<4t  of  the  extension  of  the  Base  Island  dike,  <lo\vn 
stream,  for  a  distance  of  2,000  feet,  is  $14,000. 

B4TH  DIKE. 

The  head  of  this  dike  ueeds  some  protection  against  the  ice.  Some 
filliug  with  stone  is  also  required. 

cuyleb's  uae. 

Dredging'is  being  done  here  by  the  State  commissiouers.  The  United 
States  have  not  performed  any  work  at  this  locality;  previous  annual 
reports  recommend  another  dike  parallel  to  the  existiug  dike,  built  by 
the  State  commissioners. 

This  construction  would  prove  a  remedy  against  the  periodic  fliliug 
of  the  channel  over  Cujler*s  Bar. 

OTEBSLAUGH  DIEZ. 

Along  the  lower  reach  of  the  channel,  a  cut,  for  temporary  convenience 
of  commerce,  was  made  in  September,  1871.  The  cut  was  1,900  feet 
long,  25  feet  wide,  and  to  a  depth  of  12  feet  at  mean  low  water.  The 
Amount  removed,  which  bore  striking  cvideucea  of  rniiiea  and  cinders 
deposited  from  steamboats,  was  7,820  cubic  yards,  at  a  cost  of  22,7  cents 
per  yard,  measured  in  the  scows. 

The  State  commissioners  during  this  season  are  dredging  at  the  np- 
|ter  and  lower  ends  of  the  Overslaugh"  Ohannel. 

Previous  annual  reports  contain  a  recommendation  to  construct  a 
dike  parallel  to  the  present  dike,  which  it  is  believed  will  obviate  the 
necessity  that  occurs  nearly  every  year  of  dreilging  in  the  channel. 

oTEnsLAUcn  rock. 

The  removal  of  this  rock,  under  contract  of  Emory  R.  Seward,  has 
not  progressed  since  the  date  Of  the  last  annual  report,  though  the 
time  of  the  contract  was  extended  for  this  purpose  to  July  1, 1872. 
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Tlic  least  depth  over  tlie  rock  is  11.7  feet  at  mean  low  water,  which 
answers  all  demands  of  navigation.  Tlie  depth  to  be  attained,  as  speci- 
fied in  the  contract,  'was  to  be  12  feetat  mean  low  water. 

CEDAR  HILL  DIKE. 

Thegap  of  1,000  feet,  left  at  the  constrnctioiiofthisdike,  will  be  closed 
under  tbe  present  appropriation.  A  section  of  this  dike,  350  feet  in 
length,  coustrncted  in  shoal  water,  has  been  caught  b;  the  ice,  and  raised 
somewhat  from  its  bed.    The  repairs  would  probably  cost  $2,400. 

MAIN  ClIANMEL  AT  COEYMAN'S. 

A  point  of  the  •'  Middle  Ground,"  projecting  into  the  main  channel, 
was  dredged  oft'  during  the  last  season.  The  amount  removed  was 
7,825  cubic  yards. 

Tbe  cost  was  18.6j  cents  per  cubic  yard,  measured  in  the  scows. 

This  operation  would  not  have  been  necessary,  bad  the  dikes  now 
constructed  at  Coeyman's  been  then  in  place. 

CHAKKIX  LEADING   IKTO  COE\MAK'S. 

The  prolongation  of  the  lioali  Hook  dike,  which  would  cut  off  tbe 
existing  channel,  made  it  uocesaary  to  dredge  a  narrow  passage  for  the 
convenience  of  commerce.  A  cut  900  I'eet  long,  by  25  feet  wide,  was 
made,  and  5,190  cubic  yurd.^  ivmoved,  at  a  cost  of  13.7  cents  per  cubic 
yard,  measured  in  scows, 

DIKES   AT   COEVJIAS'S. 

On  Sejiteiuber  2,  ia71,  a  contract  was  entered  into  with  Mr.  James  D. 
Ijcary,  of  Brooklyn,  Sew  York,  for  tlie  construction  of  these  dikes, 
known  as  the  ".Middle  tironnd  dike,"  extension  of  "KoahHook  dike,'' and 
the  "Itarren  Island  dike." 

The  amount  of  funds  available  enabled  me  to  contract  only  for  the 
essential  features  of  tlic  plan,  without  giving  to  each  dike  its  full 
length. 

The  contract  was  limited  to  December  10, 1871,  but  on  account  of  tbe 
unusually  early  making  of  ice  in  the  river,  the  time  was  extended  to 
May  1, 1872,  at  which  period  the  lengths  contractetl  for  were  completed, 
viz: 

Middle  Ground  dike.  2,050  feet,  at  $8.24  per  foot. 

Exterior  of  lloah  Hook  dike,  1,380  feet,  at  $8.19  per  foot. 

Barren  Island  dike,  SlO/j  feet,  at  $7.07  per  foot. 

It  is  intended  to  extend  these  dikes,  as  follows : 

Middle  Ground  dike,  625  feet. 

jRoah  Hook  dike,  C70  feet. 

Barren  Island  dike,  740  feet. 

The  probable  cost  of  extension  will  be  810,524. 

The  object  of  the  system  of  dikesatCoeynian's,  was  to  straighten  auil 
deepen  tbe  main  channel,  which  has  already  been  eff'ected  by  the  dikes 
to  a  considerable  degree ;  and  to  furnish  in  addition  a,  side  channel  lead- 
ing up  to  Oopymau'H,  which  from  its  position  appeared  to  be  cut  off  from 
water  commnnicntiou.  The  second  part  of  this  problem,  difBciiIt  as  it 
is,  bids  fair  to  he  accomplished. 

At  all  events,  flic  plan  ado[>ted,  which  has  been  generously  appnired 


„:,C,ooylc 


ki:pokt  of  the  chief  ov  enginkkrs.  oOl 

The  project  of  operations  under  the  approjuiation  of  840,000  for  tbia 
improvement,  (approved  June  10, 1872,)  which  received  the  sanction  of 
the  Cliief  of  Engineers,  recognized  the  necessity  of  a  resurvey  of  por- 
tions of  the  river  before  a  judicious  application  of  the  funds  could  be 
made. 

Accordingly,  a  surveying  party,  under  the  charge  of  Mr.  F.  Von  Eg- 
lottstein,  civil  engineer,  was  dispatched  in  June,  lS7a,  for  »  resurvey  of 
the  whole  river  between  Troy  and  2*ew  Baltimore ;  iu  tbe  first  place, 
however,  to  finish  the  surveys  of  the  pointti  where  it  was  proposed  to 
extend  existing  or  to  erect  new  works.  In  accordance  with  his  instruc- 
tions, he  has  furnished  maps  of  the  channels  at  Coeyman^  at  Cedar 
Hill  dike  opposite  the  gup  in  that  dike,  and  at  Fish-house  8hoal,  at  the 
lower  end  of  the  Base  Island  dike ;  the  chtinges  which  have  taken  place 
iu  these  channels  are  a  gratifying  proof,  as  far  as  the  surveys  go,  of  the 
good  efl'oetof  the  dikes.  The  river  divides  itself  into  four  sections,  viz: 
from  the  nail-works  in  Troy  to  the  railroad  bridge  at  Albany;  second, 
from  Albany  to  tbe  lower  end  of  the  Overslaugh  dike;  third,  from 
Staats  to  a  little  below  (,'astleton ;  and,  fourth,  from  Hoah  Hook  to  New 
Baltimore, 

I  find  it  imi>ossibIe,  owing  to  the  limited  appropriation  granted,  to 
have  completed  more  than  the  first  section ;  and  this  is  a  misfortune,  as 
important  information,  not  only  as  to  changes  iu  the  river,  both  for  the 
past  and  the  fnture,  was  expected  to  be  derived  from  the  survey,  but 
likewise  an  accurate  knowledge  of  the  extent  to  which  the  improve- 
meuts  should  be  carried. 

Thpentliturea  durinj  the  year  eiuliiig  June  30,  \H''2. 

DredKinR  FUli-house  Shoals $3,  IV)  75 

Hupaim  Base  Islund  ciib-dikea 4il7  67 

Hepaira  Patroon'a  Inland  crilwliki'8 9iK)  61 

l>red(;ingOvt!rslanKhClinDnel 1,776  50 

Dre<l(!iD(»  Coeymnu's  mwn  fbanuel 1,459  1.1 

Dr«d){Lii|;  Coeyman'a  wcHt  chauuel 710  50 

Coejmau'B  Dike  1,  2,  ami  3 36,169  71 

Rf HDiveyn,  di^c 2,041  4:. 

Office  expuiiaea,  An 3,  ail  ja 

Liiiliililit'K  nnil(>r  uuiilnict  witb  K.  R.  SumtrU  fur  ifiuuval  of  OvBt«liiu(;h 

Huvk,  iiuil  for  KtiMie-tllliD);  of  il,k8 15,408  16 

6r>,4G4  64 

Amoiiut  wliicli  will  W  cKiiHidcil  during  fiscu]  year i-naiu;;  June  3(i,  lt73.. .  g40,U(IO  00 


Amount  .asked  to  be  appropriated  for  the  fiscal  vear  endiug  June 
30,  1874: 

ItrpHintof  Van  SclinvW  dik«  S8,  0(H)  00 

Kstfiision  of  Base  Isliiiid  dibf -WOO  tWit. 14,0l>0  00 

Uike  puratlcl  to  Oven>laiif;h  dike,  7,000  feet. 66,1100  00 

Hike  parallel  to  Uiiylvr'a  dike 26,000  00 

tfenioviiiK  old  Stare  dam  on  OverHlaagh  dike 7,000  00    ■ 

Kepaintuf  Cedar  Hill  dikti 2,400  00 

llulfilikfaiulilredgiDtjiitdcanieTbann  islautl 27,600  00 

143,000  Oil 


These  operations,  which  should  be  no  longer  delayed,  will  briug  tbe 
works  of  improvement  nearly  to  a  close. 
The  work  is  located  in  the  foai-teentb  collection  district. 
The  nearest  port  of  entry  is  Albany,  New  York.  ^--  i 

61  E  L,,.K,b,GoOgk' 
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Tbe  ainonnt  of  revenae  collected  from  imiJorts  for  tlie  fiscal  jwr  »ji 
♦122,610.30.    The  value  ofsame,  J52a,0T7. 
The  amount  of  commerce  and  uavigutioa  benefiU'd,  S500,000,(XK>. 


BidJ*™. 

1 »..»., 

Dike  No.*. 

DtkeKal   ft**!- 

;n,« 

»48 

Ola 

F^li^rfl. 

FerlHuarfl  PirlMK'f 

ft^-EA^J"" 

HH                 11!             *' 

J.n.«  cijd-'oU 

•Ml              J»' 

I  certify  that  the  above  abBtraot  ia  correct. 

JOHN  NEWTOS. 
LieHlenanl  Colonel  Engintera,  Brad  Uifjer-Gfi"! 


Emory  R.  gflward 

William  Fnller 

Haishall  O.CulilweU.. 


I  certify  that  the  above  nbatruct  ie 


The  following  table  exhibits  the  lengths  to  which  the  several  tiT:;i. 
and  galleries  at  the  works  at  Uallett's  Point  have  been  ilrireu ; 

TunnelNo.1 li«  I  Tunnel  Xo.   .V 

TiinoulNo.  la &i  ]  Tniiiiel  No.  e 

Tunnel  No.  2 172     Tiiuuel  No.  7 

Tunnel  No.  3 196     Tunnel  No.  >" -" 

Tunnel  No,  4 aoa  |  Tunnel  No.  '.I ' 

Tuuuel  No.  4  a 7a     Tunnel  No.   Oa.... 

Tunnel  No.5 lUO  ,  Tunnel  No.  10 1" 

Tiiuile]  No.  fi  (1 7D     Tunnel  No.  Ulu I 

THiin.O  No.  r.  6 -lAi   Trauv,.rHOEallerie« ■; 
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Tlie  Dumber  of  feet  of  tunoels  driven  duryifj  the  year  was  1,653,  and 
of  trauverBe  galleries  (!53J.  Tim  <]iiautity  of  rock  removed  waa  8,293 
cubic  yards. 

Haud'drilliDg  was  partially  superseded  by  tlie  use  of  ni neb ine-d rills, 
viz,  tbe  Burleigh  and  Diamond  drills,  the  former  haviug  drilled  20,1G0.1 
feet  of  holes,  and  tbe  latter  7,071  feet. 

Five  compressors  and  two  boilers  for  condensing  nir  were  set,  and  a 
suitable  frame  building  erected  over  them.  Air-pipes,  conveying  the 
air  to  the  tuunels  and  galleries,  were  laid. 

A  new  derrick,  and  hoisting-engine  for  its  service,  were  put  up. 

Car-tracks  iu  the  tunnels  and  shaft,  with  a  turn-table  at  their  point  of 
meeting,  have  been  laid. 

A  small  dutDmy-engiue  for  hauling  tbe  excavated  rock  to  the  dump- 
pile  was  constructed. 

Two  diamond  drills  have  been  purchased  and  have  been  used,  both  as 
prospecting  and  as  tunneling  drills.  As  tumieling-drills,  in  comparisou 
with  the  Burleigh  drill,  they  appeared  at  first  to  be  nearly  equal  in 
efficiency,  but,  as  the  work  progressed,  it  is  supposed  on  account  of  the 
rock  becoming  more  difficult,  they  showed  inferior  results.  For  pros- 
pecting, however,  and  for  drilling  long  holes,  suitable  to  other  purposes 
in  miniug,  the  diamond  drill  cannot  be  dispensed  with. 

It  is  not  the  intention  to  condemn  tbe  diamond  drill  as  a  tuuneling- 
macbine,  for  it  is  highly  probable  that,  in  rock  not  so  hard  as  that  at 
Uallett's  Point,  it  would  give  excellent  results.  The  sketch  below  will 
give  a  good  idea  of  the  progress  of  tbe  work,  and  of  what  remains  to  be 
done  in  tunneling,  iu  order  to  embrace  the  area  of  tbe  rock  to  be  removed. 


PLAN  OF 

SHAFT  &TUNNELS 


1  Irau^mit  likewise  a  plan  and  sections  of  tbe  work,  made  in  a  scale 

The  detailed  survey  of  tbe  rock  has  been  made  by  Mr.  William  Preuss, 
surveyor  and  draughtsman,  assisted  by  Mr.  F.  Sylvester,  who  have 
taken  upon  tbe  reef  more  than  1C,(100  soundings,  each  separately  located, 


.,  logic 
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by  instrnmeuts  from  tbe  sbore.  Greiit  ptiins  vas  taken  to  delineate 
exactly  the  surface  of  tbe  rock. 

It  will  be  observed  tbat  seven  of  the  tunnels  are  advanced  to  tbeir 
full  lengths,  or  nearly  so;  and  the  extent  to  which  tbe  rock  has  been 
perforated  and  seamed  with  excavations  renders  tbe  assurance  of  a 
Buccessfnl  result  as  certiiin  as  human  experience  can  make  it. 

The  scale  of  progress  of  these  tunnels,  in  comparison  irith  that  of 
tunnels  driven  on  land,  is,  of  course,  small,  for  the  necessity  of  precau- 
tions against  the  heavy  mass  of  water  above  made  it  imperative  to  for- 
bid deep  blast-holes,  large  charges,  and  firing  by  volleys.  "With  sach 
restrictions,  rapid  progress  became  impossible. 

It  is  to  be  regretted  that  tbe  appropriation  for  the  present  year  las 
been  reduced  to  $225,000,  just  one-half  of  the  estimate.  I  had  hoped 
during  this  year  to  have  been  able  to  take  the  preliminary  steps,  a* 
constructing  the  cofierdam  and  sinking  the  shaft,  towanl  the  removiil 
of  the  Gridiron,  which  lies  between  the  eastern  and  middle  cbantids, 
and  constitutes  at  once  the  most  dangerous  reef  in  Hell  Gate  as  well  as 
tbe  principal  obstacle  to  its  uses  as  a  ship-channel.  Tbe  removal  of 
this  reef  should,  in  fact,  have  been  undertaken  simultaneously  with  tbat 
at  Hallett's  Point. 

The  doubt  of  success,  however,  in  tbe  beginning,  which  generally  n 
isted  iu  the  minds  of  the  community,  proved  a  sufficient  excuse  foriht 
limiting  of  the  operations  to  Hallett's  Point,  The  case  is  now  different; 
experience  has  proved  that  the  process  of  tunneling  can  be  successfully 
applied  to  the  kind  of  rock  of  which  these  reel's  are  composed,  ami  no 
further  delay  in  enlarging  the  scale  of  operations  should  be  itermittfO- 

STEAM  DltlLLlNO  SCOW — DIAMOND  REEF. 

The  number  of  holes  drilled  and  blasted  was  76,  and  of  surfsce-biasts 
44.  The  amount  of  nitroglycerine  consumed  on  this  reef  wasVWJ 
pounds. 

For  the  greater  portion  of  the  area  of  this  reef  the  rock  is  luetwitbin 
detached  outcroppings,  or  in  large  bowlders,  and  tbe  surface  is  generally 
covered  with  a  tenacious  deposit  of  earthy  matter.  It  is,  therefore,  im- 
possible to  prosecute  vigorously  the  work  of  blasting,  because  tbe  bot- 
tom must  bo  explored  by  divers,  loose  rock  and  hard  pan  removed,  ami 
soundings  taken  before  a  position  for  the  dome  can  be  selected.  For 
these  reasons  operations  have  been  intermittent  here,  and  direi'tcd  nilli 
the  view  of  gradually  obtaining  the  desired  depth. 

COENTIES  BEEF. 

This  reef  has  been  thoroughly  blasted,  and  is  supposed  to  need  only 
a  few  surface-blasts  to  further  dislodge  the  portion  seamed  by  bla^i" 
which  will  be  letl  after  the  grapple  is  next  removed.  The  numbpr  nl 
boles  drilled  and  blasted  was  93,  and  surface- blasts  17.  Tbe  amount  of 
iiitro-glycerine  consumed  was  5,179  pounds. 

The  grapple  used  to  remove  the  blasted  rock  was  the  Morris  &  Cum- 
ings  patent,  and  machines  were  hired  of  Morris  &  (Jumiugs  and  of 
Mr.  Shelboorne.  The  grapple  is  very  effective  in  moderate  currerts 
and  where  the  mass  of  loose  stone  to  be  removed  is  deep,  but  where  ih* 
currents  are  rapid,  and  where  the  stone  to  be  removed  is  thinly  st"*!- 
tered  over  a  large  area,  the  use  of  the  grapple  is  neither  efficient  nor 
economical.  In  the  channel  at  Hell  Gate  the  grapple  could  not  benseil. 
by  the  Government,  is  in  my  Judgment  the  only  one  which  would  likely 
effect  the  desired  result,  viz,  the  relief  of  Coeyman's, 


REPORT    OF   THK    CHIEF    Of    EKGISKERS.  805 

NotnitbBtaudinfT,  it  would  have  been  economical,  as  well  as  a  saving 
of  time,  to  have  owned  a  grappliog-machine  which  could  have  been  ap- 
plied at  the  time  most  advantageous  for  its  use;  but  the  funds  for  the 
purchase  conld  never  bo  spared  from  the  appropriation.  As  it  was,  we 
were  comi>eIled  to  wait  npon  the  convenience  of  those  owning  grapples, 
and  to  employ  them  when  they  had  no  other  business  on  hand.  Owing 
to  this,  we  have  moved  the  steam  drilling  scow  from  reef  to  reef,  and 
have  waited  for  the  removal  of  atone  imtil  we  have  been  able  to  secure 
the  service  of  a  grapple.  The  amount  of  stone  removed  from  Diamond 
and  Coenties  reefs  was  6,119  tons. 

While  waiting  for  a  grapple  upon  JJiamond  and  Coenties  reefs,  it  was 
determined  to  remove  the  steam  drilling  scow  to  Hell  Gate,  and  attack 
the  "  Frying  Pan"  and  "  Pot  Ilock."  The  scow  was  moored  on  "  Frying 
Pan"  first.  Fifteen  holes  were  blasted,  and  the  machine  was  moored  to 
"  Pot  Rock."  After  a  few  holes  were  drilled  it  was  discovered  that  they 
were  immediately  filled  by  the  loose  stone  on  the  reef.  The  dome  has 
b'^en  used  exclusively  since  to  remove  the  loose  stone  with  which  the 
whole  reef  was  covered ;  and  it  is  the  intention,  for  the  future,  to  remove 
rock  from  the  Iwttom  in  this  way,  to  the  virtual  exclusion  of  tbe  grapple. 
By  this  means  a  reef  can  be  thoroughly  cleaned  off  before  leaving  it. 

The  current  in  the  East  Kiver  was  thought  during  Springs  to  be  trou- 
blesome, but  in  Hell  Gate  it  is  simply  terrible.  The  waters  fairly  run 
over  the  deck  of  tbe  scow  where  the  current  impinges,  and  in  the  well- 
hole  they  rise  above  the  dome  to  the  level  of  the  deck. 

In  the'  East  River  there  were  required  20,000  pounds  of  anchors ;  but 
in  llell-Gate  58,000  pounds  are  not  too  much.  The  operations  of  the 
dome  are  just  as  satisfactory  in  Hell  Gate  as  they  were  in  the  East 
Hiver ;  the  swiftness  of  tlio  current  in  no  way  interferes  with  its  work- 
ing or  stability.  I>uring  springs  in  Hell  Gate  the  current  is  estimated 
between  9  and  10  knots. 

Since  the  drilling-machine  has  been  moored  over  Pot  Hock,  it  has 
suffered  from  four  collisions,  in  every  case  sending  the  colliding  vessel 
to  the  bottom  without  damage  to  the  scow.  Fortunately,  there  has 
been  no  loss  of  life.  On  one  of  these  occurrences,  the  colliding  vessel 
passed  nnder  the  scow,  and  carried  o£f  the  dome  with  it.  The  dome 
was  shortly  after  recovered,  having  lost  fourteen  out  of  nineteen 
of  the  drilling-tubes.  Nothing  but  the  overhang  of  the  scow  has  hith- 
erto saved  it  from  being  sent  to  the  bottom,  and  it  is  quite  evident  that 
a  vessel,  proof  against  ordinary  collisions,  is  indispensable  to  the  work 
of  cleaning  out  Uie  obstructions  in  East  liiver  and  Hell  Gate. 

For  the  reasons  furnished  in  this  report,  1  ask  an  appropriation  of 
^OOO.OOO,  to  be  devoted  to  the  completion  of  the  tunnels  and  galleries 
lit  llallett'a  Point,  to  the  work  of  tbe  drilling-scow,  and  to  the  prelimi- 
nary o[»erations  for  the  removal  of  tbe  Gridiron. 


An  appropriation  of  $25,000  bas  been  made  for  this  work.  No  dia- 
bnrsements  were  made  under  this  appropriation  during  the  fiscal  year 
ending  June  30, 1872. 

The  amount  appropriated  will  be  devoted  to  the  improvement  of 


806  REPORT    OF    THE    CHIEF   OF    ENGINEERS. 

Belleville  Bar,  by  dredging  a  channel  7f5  feet  wide  and  7  J  feet  deep,  and 
depositing  the  rock  thus  obtained  npon  one  aide  of  the  chnimel. 

A  detailed  survey,  ■wliich  was  necessary  before  advertising  for  iiro- 
posals,  has  been  made  of  Belleville  and  Euthcrford  Park  Bars. 

In  order  to  extend  the  improvement  to  the  upper  portions  of  the 
river,  it  wonid  be  necessary  to  remove  obstructions  to  navigation  at 
Rutherford  Park  Bar,  Holsmau's  Bar,  and  other  Bmall  reefs  and  bars  as 
far  up  as  Passaic. 

The  amoant  asked  to  be  ai>propriated  for  these  items,  for  the  fiscal 
year  ending  June  3«,  1874,  is  $14,000. 

The  scale  of  improvement  is  that  recommended  in  my  report  of  Feb- 
ruary 7, 1872,  moditied  only  as  to  (jnautities  by  the  detailed  surveyn 
just  made. 


IMPROVEMENT  AND  KESIOVALOF  KOUKS  IN  I'dKT  CHESTER  HARBOR,  SEW 
YORK. 

An  appropriation  of  812,000  (approved  June  10, 1872)  has  been  made 
for  this  work.  Ko  disbursemouts  were  made  during  the  fiscal  year  end- 
ing Jane  30,  1872. 

The  first  operations  necessary,  before  advertising  for  proposals,  were 
a  detailed  survey  of  Salt  and  Sunken  Rocks,  which  has  since  been 
finished. 

The  sum  appropriated  will  be  devoted  to  the  removal  of  Salt  Rock. 

The  next  »Lipropriation,  if  one  be  made,  should  suffice  for  the  entire 
removal  of  Sunken  Rock,  which  has  been  estimated  at  i(o!),000. 


S5- 

IJIPROVE-MEKT  OF  RONDOUT  HARBOR. 

An  appropriation  of  $10,000  (approved  Juue  10, 1872)  has  been  made 
for  this  work.  !No  disbursements  were  made  during  the  fiscal  year 
ending  Jane  30, 1872. 

It  is  designed,  under  proposals  already  furnished  after  public  adver 
tisements,  to  commence  the  construction  of  the  north  dike,  and  finidh 
a  portion  thereof  of  about  563  feet  in  length. 

It  is  obvions  that,  with  small  appropriations,  sufficient  only  for  tbe 
construction  of  short  lengths  of  dike,  the  channel  every  season  will 
change  its  position,  and  require  a  new  outlay  of  money  for  dredging. 
Hence  the  sole  economical  mode  of  operating  is  to  construct  the  north 
and  south  dikcR,  in  one  season's  work,  to  lengths  sufficient  at  least  to 
define  the  direction  of  the  new  channel,  and  thus  to  make  one  dredging 
suffice. 

I  therefore  estimate  $104,000  for  the  north  and  south  dikes  and 
for  dredging,  which  1  respectfully  ask  to  be  appropriated  in  one  sum. 
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SritVKV  OF  TASrtAIC  RIVER.  VV.W  JKTISKY. 

Arsiy  Building,  New  York,  February  6,  1872. 

Gksf.rai,  :  I  have  respcctfuUy  to  transmit  tracing  of  general  map  of 
Passaic  llivcr  from  Newark  to  Kiitlierford  Tark,  including  bar  of  that 
name,  and  five  sheets  of  obstructions,  more  ia  detail.  The  survey  em- 
braces a  length  of  river  of  about  six  miles. 

Three  tide-gauges  were  observed :  No.  1,  at  Rutherford  Park  bridge ; 
No.  2,  at  the  chemical  works;  and  No.  3,  at  Newark;  and  tlie  mean 
liso  and  fall  of  tides  were  respectively  :i.M  feet,  3.W  feet,  and  4.61  feet. 

By  the  Coast  Survey  there  appears  to  be  but  7  feet  of  dei)th  at  mean 
low  water  at  the  mouth  of  the  river,  and  this  gives  tiie  practical  limit 
of  improvement. 

Middle  Bar,  opposite  Mount  Pleasant  Cemeterj-,  ?s'ewarkj  Belleville 
Bar,  at  mouth  of  Second  Itiver;  and  Rutherford  Park  Bar,  constitute 
the  principal  obstructions.  Besides  these  are  several  minor  defects — 
Point  House  Rock,  a  bowlder  and  projections  of  gravelly  shoals  into 
the  channels  at  the  Newark  water-works  and  Perry's  Dock. 

Middle  Bar. — The  preservation  of  channel  to  a  depth  of  7  feet,  and 
width  of  200  feet  at  mean  low  water,  would  reciuire  some  dredging,  but 
principally  a  long  dike.  This  dike  is  projected  as  parallel  to  the  curve 
formed  by  the  extremities  of  the  most  projecting  docks.  Removal  of 
Point  House  Rock  would  belong  to  this  reach. 

Jleltcville  Bar. — This  being  composed  largely  of  bowlders,  would  re- 
quire dredging  to  the  entire  depth  of  7^  feet,  and  width  of  150  feet.  A 
dike  is  considered  probably  neeessary  to  maintain  this  ehanoel. 

Xcicark  Water-Works. — Dredging  oflf  point  of  gravelly  sboal. 

Perry's  Doclc. — The  samp. 

Rutherford  Park  Bar, — Dredging  bar  to  depth  of  6  feet  and  width  of 
100  feet,  and  diking. 

DredRiii)!  Miitdlo  Bar,  4,;t7()  cubic  j-.-irils $1, 311  W 

Dike  from  Shoe  Factory  Whorf  to  Midlaml  Kuilrouil  \irU\ge.,  e.KiO  feet 

long 93,774  00 

R«muva1  of  Point  HnnseKock 300  00 

Dred^ng  Ih-llevillo  Bar,  20,U<H)  cubic  yards 40,000  00 

Diking.  3,600  feet  loDf; 3rt.!i32  00 

Dredginft  at  Ni-wark  watf-r-wnrkH,  Iflii  cubic  vanls 2,330  00 

Dre<l(!inf;  Qt  I'cm'B  Dock.  6ftJ  cubic  vanis 1,090  (Ml 

Dredging  nt  RutWrord  Turk  l!ur,  ia,2M  cubic  junU 20,000  00 

Diking,  n,-jr.O  fett  lonK 54,312  00 

-251,349  00 


The  most  importLint  in  tlte  list  of  improvements  set  down  above  are 
Middle  Bar  and  Belleville  Bar,  the  last  nither  the  most  urgent. 

The  country  to  be  benefited  by  the  improvement  of  the  navigation 
of  the  Passaic  is  improving  very  rapidly,  and  is  already  largely  engaged 
in  manafaeturing.  The  principal  places  to  be  benefited  by  the  con- 
templated improvement  would  be  Newark,  Belleville,  Passaic,  Dundee, 
and  Paterson. 

Above  the  turnpike  bridge,  at  Rutherford  Park,  the  tide  flows  to  Dun- 
dee Dam,  a  distance  of  about  Ave  and  one-half  miles,  where  the  rise 
and  fall  is  reported  to  be  2J  feet. 

The  obstructions  in  the  upiter  part  of  the  river  are  Holsmau's  Bar, 
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300  feet  wide,  liaving  n  depth  of  3^  feet  at  low  water,  and  six  other 
smalt  reefs  and  bars,  having  a  depth  of  about  4  feet  at  low  water.  With 
the  exception  of  these,  there  is  a  depth  of  G  feet  to  Paasaic,  the  head  of 
navigation.  Barges  drawing  0  to  6J  feet  come  down  the  river  from 
Pa.sBaic. 

The  abovK  details  of  the  upper  readies  come  from  the  most  experienced 
pilot  of  the  river,  aud  are  sufficient  to  furnish  a  jiractical  idea  of  tlic 
obstructions  there  found,  aud  of  the  cost  of  removing  them.  The  pro- 
portion of  funds  allotted  to  the  Passaic  Kiver  was  exhausted  by  the 
surveys  and  maps  furnished  with  this  report. 

It  will  be  found,  however,  that  the  survey  of  the  portion  omitted 
would  have  no  practical  bearing  upon  the  subject  of  the  improvement 
of  the  Passaic  Itiver  at  the  present  time,  nor  until  the  lower  reaches 
have  been  perfect^  and  the  probable  results  upon  the  navigation  of  the 
upper  reaches  ascertained. 

The  absolute  levels  of  low  water  at  Newark,  the  chemical  works  jnst 
above  Belleville  liar,  and  at  IJutheiford  Park,  were  respectively  0, 1.21 
feet,  and  1.48  feet. 

The  removal  of  Belleville  Bar  will  lower  the  level  of  low  water  in  the 
section  between  it  and  Ituthertord  Park  Bar  probably  8  inche^s. 

The  removal  of  Rutherford  Park  Bar  will  in  like  manner  lower  the 
level  of  low  water  above  it,  and  so  on  of  the  other  bars. 

Hence  the  improvement  should  be  commenced  below  and  worked  up- 
ward, the  removal  of  each  bar  being  the  subject  of  careful  stndy  as  to 
its  effects  upon  the  depths  of  water  above. 

The  Passaic  Kiver  presents  the  features  of  a  succession  of  pools,  tl>e 
depths  in  which  dejKtnd  ui>ou  the  frequent  bars  or  dams  extending  en- 
tirely across  the  bed,  thus  keeping  up  the  levels  at  low  water  higher 
than  they  will  be  after  the  improvements  are  finished. 

The  cost  of  removing  obstructions  above  Rutherford  Park  bridge 
would  be  between  8.jO,000  and  $60,iK«). 

Respectfully  submitted. 

JOHN  NEWTON, 
Lieufciiaiit-Colonii  Enijlnetrx^  Brevet  Major- Oeneral. 

Brigadier-Cieneral  A.  A.  HirMi'iuiKVf, 

CbU-f  of  Engiaetrs,  WaMlihtf/ton,  D.  C. 


AitMY  BuiLDiKO,  New  York,  F^ruaty  7, 1872. 

Generat.  :  In  addition  to  tlie  report  of  the  Cth  instant  upon  the  sub- 
ject of  the  Passaic  Kiver,  which  was  intended  to  embrace  the  necessary 
works  and  estimate  for  thorough  improvement  of  the  channel,  it  seems 
proper  to  present  my  views  upon  the  extent  and  cost  of  operations  cal- 
culated to  effect  a  partial  remedy  at  present  much  needed  by  the  Imst- 
ness  interests  of  the  cities  and  towns  contiguous  to  this  stream. 

It  will  be  necessary  to  retain  the  dike  projected  for  the  improvement 
of  the  reach  termed  in  that  report  the  "  Middle  Bar,"  and  extending 
from  the  Spool  Factory  Wharf  to  the  Midland  Kailroad  bridge. 

The  cost  of  the  improvement  of  Belleville  and  Rutherford  Park  Bare 
may  be  much  decreased  by  omitting  the  dikes,  which  are  only  of  proba- 
ble necessity,  and  by  decreasing  the  widtli  of  dredged  channels  at  the 
former  place  to  75  feet,  and  at  the  latter  to  DO  feet. 

In  like  manner  the  width  of  dredging  through  the  upper  bars  may  be 
decreased  to  just  sufficient  to  permit  the  passage  of  one  boaL 
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Xliere  is  no  doubt  that  such  partial  improvement  would  prove  a  great 
relief  to  navigation,  while,  from  the  fact  that  the  narrow  chaiiDels  now 
recommended  would  not  matcriaUy  decrease  the  depth  at  low  water  of 
the  poola  above  the  present  bar,  it  would  be  entirely  safe  to  carry  on  the 
whole  work  at  the  same  time. 

I  may  add  likewise  that  all  of  the  bars,  as  far  as  known,  except  Middle 
Bar,  being  composed  mainly  of  bowlders  and  loose  stone  and  gravel, 
the  dibria  from  the  dredging  might  be  deposited  along  side  of  the  chan- 
nel and  serve  to  mark  it  and  preserve  it  from  filling. 

Middle  Bur,  ilr>Hl«ing S33C  00 

Middle  Bar,  diking C6,;I75  00 

MUvillo  Itnr,  dredging lf..r)Ol  00 

Kulberfurd  I'ark  Bar.dntdgiug 14,113  00 

llulantnn's  and  eiuftll  b&n  ubove,  dredging 13,000  00 

Con(iBS«ijcie« 15,000  00 

123,984  00 

KesiHjctfullv  submitted. 

JOHN  NEWTON, 
Lieutenant-Colonel  Engineerg,  Breret  Major-Qeneral, 
Urigiidicr-Oeneral  A.  A.  IIumphreYS, 

Chief  of  Engineers,  Waghington,  D.  C. 


Sl'KVEY  OF  PORT  CHKSTER  HARBOR,  NEW  YORK, 

Army  Buildimg,  Kew  York,  December  28, 1871. 

General:  I  have  respectfully  to  forward  chart  of  Port  Cheater  Har- 
lior,  New  York.  This  harbor  forms  the  outlet  of  Byram  Creek  int»  Long 
Island  Sound,  and  is  situated  on  the  boundary  between  the  States  of 
Sew  York  and  Connecticut.  The  town  of  Port  Chester,  not  represented 
□pon  the  chart,  is  on  Byram  Creek,  about  one  and  a  half  miles  from  its 
mouth.  The  mean  rise  and  fall  of  tide  in  Port  Chester  Harbor  is  7.43 
feet 

The  most  obrions  improvements  are  the  removal  of  "  Sunken  Rock," 
lying  directly  in  the  entrance  to  the  harbor,  and  of  "  SaltEock"  in  By- 
ram  Creek,  in  the  path  of  vessels  going  np  to  Port  Chester. 

A  breakwater  from  Byram  Point,  of  the  plan  and  section  represented 
in  the  ch»rt,  would  be  of  considerable  service  to  the  vessels  trading  in 
this  locality. 

It  is  nnderstood  that  Port  Chester  Harlwr  is  not  a  harbor  of  refnge 
for  vessels  in  general  navigating  the  sonml,  and  the  advantages  of  the 
breakwater  would  he  chiefly  confined  to  the  local  trade. 

Herewith  is  appended  copy  of  information  as  to  the  trade  and  com- 
merce of  Port  Chester,  furnished  by  the  Hon.  Jarcd  V.  Peck,  of  that 
localitv. 


Rcmoviil  iifHiiukKD  ruck: 

To  II  n-et  at  ntrniu  low  water,  1,474)  cubic  yards $»"<,!>*) 

Itenivval  of  Salt  Rock : 

To  9  {*et  at  mMn  low  water,  3IG.3  nibic  yanls 12, 652 

Un-akwati'r  at  Byram  Point,  400  tevt  long.  13  I'l-et  above  liieau  low  water,  con- 
ttiucted  of  st»n«- facing  and  couuiitte- til  ting STiiOOO 
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Two  hcacone,  with  ligbts,  to  mark  Maiisersing  Reef  and  Cnptaiu's 

Bock,  (tlie  latter  outside  the  harbor,  aiul  not  represented  iii>on  this 

chart,)  are  considered  iiniK>rtaiit  elemeutaiii  the  improvement  of  tliw 

harbor, 

The  survey  was  conducted  by  Mr.  Julius  IT.  Stricdinger,  civil  engineer. 

Bespectfuily  .submitted. 

•lOHS  JJEWTON, 
JAcntenant-Cohnel  Engineers,  Brevet  Mijor-OeHeral. 


I'oUT  CilEsTKR,  Xorimbtr  1,  IKI. 

The  niiinbiT  (if  tripH  up  ftinl  ilovin  tliellyrani  Kiver,to  and  from  Port  CtieBter,  a  j-eai. 
760.  Anioiiut  of  tounagn  of  thu»o  vcsw'ls,  4H,,')00  tons.  CarguBs  of  these  vcmwl^,  up  anj 
down,  340.  Value  of  tlio  carjioes,  81,eoiJ,000.  liitprual  rovinne  collected  in  thr 
neighborhood  cnnuot  bn  naccrtaiued  here.  Collectioa  district  iu  nhich  the  river  i> 
situated,  tenth  New  York. 

Uanufacturen  which  depend  njion  the  river  for  supply  and  for  ei^porta,  viz :  One  iron 
fonndory,  10,000  tons  of  ii-un  and  coal  nHC<I  per  fear,  one  of  the  largest  in  the  United 
States;  I  screw-bolt  mannfactory,  also  one  of  the  largest  in  the  United  States;  I 
woolen  manufactory  for  the  manufactnro  of  rlotb,  &.C.;  1  eil^co-toul  and  wofson  iron- 
-work  ui ann factory ;  2  pl.ining  and  saw  mills;  1  marble-factory;  1  gas-fai!tory ;  3 
flonrin IE- mills ;  several  other  Huiall  factories,  doius  busiues:*  with  the  ctty  of  Kew 
York. 

The  nbore  estimate  is  viuderriited  rather  th.in  over,  and,  with  proper  facilities,  wonld 
be  immediately  increased. 

The  railroad  draws  off  a  1nr):ec|uantily  of  fi'i'i):lil,  inving  to  the  want  of  gtxid  wati^r 
communication. 

With  HT^at  reapocl, 

JARKD  V.  PECK. 


SURVEY  OF  ROKDOLT  HAKIIOR,  NEW  YORK. 

Army  Building,  Keto  York,  January  '2i*,  1872. 

General  :  I  liave  respectfully  to  forward  a  chart  of  Rondoat  Harbor, 
Hudson  Kiver.  Tiie  survey  was  made  in  thefallof  I8T1.  I  will  preface 
the  report  upon  this  subject  by  a  deacriptiou  of  the  locality  aud  by  a 
brief  sketch  of  the  changes,  th«  result  of  artificial  works,  whieb  have 
affected  the  outlet  of  the  creek  and  harbor  of  Kondout. 

The  extent  of  the  tidal  ba.sin  of  the  creek  is  from  Crane's  Dock  to  the 
Btoue  dam  at  Eddyville,  a  distance  of  three  miles.  The  dam  was  built 
for  milling  purposci,  upon  a  uatural  fall  in  the  creek,  during  the  earliest 
settlement  of  the  8tatc.  The  Delaware  and  Hudson  Canal  Company 
perfected  the  dam,  and  rcmotleled  it  to  its  present  shape  in  ISoD.  It  is 
used  as  a  wastc-weir  for  tho  caunl,  discharging  the  freshet  waters  into 
the  creek. 

Kingston  Point  was  originally  an  island,  between  which  and  the  west 
shore  lay  a  meadow  or  flat  1,101)  feet  wide,  over  which  was  a  depth  of 
3  feet  at  ordinary  liigb  tide. 

The  island  in  1803  waa  connected  with  the  west  shore  by  a  turnpike, 
excluding  the  flow  of  the  tide  across  the  low  level. 

The  first,  or  most  northerly  pier,  at  Kingston  Point,  was  built  for  the 
uHes  of  a  ferry.  The  lower  was  constructed  in  1810,  projecting  70  feet 
into  the  river,  aud  extended  to  2G0  feet,  its  present  length,  in  1840. 

Protection  Dock  was  built  in  the  spring  of  18C7  by  a  company  in  op- 
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posttioD  to  the  cnnal  company.  A  compromise  was  finally  made,  and 
the  eiiterpriga  lias  remained  in  utatu  quo. 

Tlie  steamboat  company  of  Kondout  in  1S70  dredfred  a  cliauuel,  14 
feet  deep,  from  Crane's  Dock,  through  the  shoal,  to  the  deep  i\-ater  of 
Hudson  liirer,  in  the  direction  of  A  B. 

The  cut  has,  in  this  short  period,  penerally  shoaled  by  deposits  from 
the  creek  and  river,  and  affords  at  the  i)reseiit  time  a  clear  draught  of 
but  7.3  feet  at  low  water. 

Tlierc  are  not  in  my  possfssion  maps  prior  iii  date  to  those  of  the 
Coast  Stirvey  of  18(h!  and  1SG8,  and  of  these  the  latter  only  is  in  snfli- 
cieut  detail  to  be  valuable  for  comparison.  It  is  stated,  however,  by 
inhabitants  who  remember  the  [facts,  that  formerly  an  8-foot  channel, 
starting  from  the  neighborhood  of  Kingston  Point,  crossed  the  northern 
sIioiU,  and  that  the  principal  entrance  to  the  creek  was  without  difBcul- 
tios.  In  1800  the  outlet,  as  defined  by  the  Coast  Survey,  gave  a  depth 
rising  !>  feet  at  low  water.  The  present  survey  shows  a  great  filling  of 
the  outlet,  which  deep  dredging,  only  a  year  ago,  has  not  availed  to 
keep  open  to  a  greater  depth  than  7.3  feet  at  low  water. 

Since  ISCS  there  has  likewise  been  an  increased  projection  of  the  9.12, 
15.  and  ISfoot  curves  into  the  channel  of  the  Iludsou. 

Fiom  these  facts,  and  from  viewing  the  course  of  the  river  upon  the 
charts,  I  am  led  to  the  opinion  that  the  action  of  the  long  pier  and  Pro- 
tection Dock  has  been  prejndicial  to  the  outlet  of  the  creek,  by  favoring 
(lepo-iits  uiK>u  the  shoals  and  in  the  channel,  and  that  the  removal  of  a 
portion  of  the  long  pier  and  of  the  whole  of  Protection  Dock  would 
lie  beneficial  by  checking  the  further  growth  of  the  shoals,  and  even  by 
diminishing  their  present  extent. 

Conjointly  with  this,  I  would  i-ecommend  the  construction  of  parallel 
dikes,  curved  in  plau,  the  north  dike  commeucing  at  Crane's  Dock,  and 
the  south  at  the  upperpart  of  the  canal-boat  reservoir. 

The  distance  apart  of  these  dikes  has  been  determined  from  the  cross- 
sections  of  the  creek  above,  where  it  is  confined  between  parallel 
whanes,  and  has  been  calculated  for  a  depth  of  about  13  feet  at  mean 
Ion  water.  The  branch  dike  running  to  the  northward  would  not  be 
as  long,  i>robably,  in  this  ease,  as  is  represented  in  the  chart. 

The  length  of  the  north  and  south  dikes  would  depend  upon  their 
observed  effects  in  the  removal  of  the  bar,  as  they  are  gradually  ad- 
vanced from  their  starting-points.  They  should  be  made  as  short  as 
possible,  not  merely  with  a  view  to  economy,  but  because  it  is  evident 
that  in  proportion  to  their  development  they  would  tend  to  consolidate 
aud  render  permanent  the  existing  shoals  to  the  northward  and  south- 
ward by  withdrawing  these  from  the  action  of  the  currents. 

The  discharge  of  the  outlet  of  the  creek  should  be  in  a  direction  as 
nearly  as  possible  coincident  with  the  ebb  of  the  river;  such  a  direc- 
tion also  being  most  advantageous  for  the  entrance  of  the  food. 
Another  direction  of  the  dikes,  leading  more  directly  across  the  current 
of  the  river,  would,  by  interference  of  currents,  tend  to  the  extension  of 
the  shoal  beyond  its  present  limits. 

The  dikes,  as  drawn  upon  the  chart,  represent  their  plan  and  lengths 
upon  the  supposition  that  the  long  pier  and  Protection  Dock  may  not 
he  removed,  and  the  estimate  is  made  for  this  case.  It  is  evident  at 
once  that  the  north  and  south  shoals,  to  their  full  extent,  would  be  con- 
wHdated  and  rendered  permanent  by  such  a  development  of  dike. 

The  branch  dike,  to  the  northward,  would  not  necessarily  be  of  the 
length  or  constructed  in  the  exact  direction  given  in  the  chart,  but  has 
Ixfii  so  projected  to  give  the  extreme  length  and  cost. 
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Northdilte,  74'^  varBs  ImiR $41,600 

Brancbdike,  B04janlilouir 3(,400 

South  dikfi,  1,B77  yartia  lone 59,600 

Dredging  a  channd  :i.0<)0  luet  Inns,  !<*<)  f^^t,  widci,  and  11  fei^t  dicp  at  niran 

low  wfttor,  1H,W»  ciiliic  yards,  at  31)  cents 14,400 

Cuntiosi'iicies  and  eliginnmii);,  iri  i»ur  cent !W,  500 

172,500 

This  estimate  would  suffice  for  the  cuiistructioii  of  the  works  of  im- 
provement by  cither  plan, 

A  large  number  of  vessels  coming  to  Rondout  for  cargoes  are  obliged 
to  load  and  unload  outside  the  bar  at  additional  cost. 

The  trade  and  importance  of  liondout  have  already  been  described  in 
my  report  of  February  16, 1S69,  and  it  is  only  necessary  now  to  state 
that  these  have  not  since  diminished. 

The  improvement  of  this  harbor  would  not  be  for  the  benefit  merely 
of  local  commerce — a  large  number  of  vessels  from  all  parts  of  the  coun- 
try, as  well  as  foreigners,  visit  this  port, 

The  survey  and  drawings  were  made  by  Me.  F,  Von  Eglofstein,  ci\-il 
engineer,  and  valuable  information  was  collected  by  Iiini. 

The  snrvey  was  under  the  geucral  charge  of  Mr.  Julius  H.  Strietlinger, 
civil  engineer. 

EespectfuUy  submitted. 

JOHN  NEWTON, 
Lieutenant-Colonel  Engineerg,  Brevet  Major- General, 

Brigadier  General  A.  A.  IIUMPnREYs. 

Chief  of  Engineers,  Wanhington,  D.  C. 


Sg. 
SriiVKY  OK  EA8T  CHESTER  CREEK,  NEW  YORK. 

Army  Building,  New  York,  Januarn  19,  1873. 

General:  I  have  respectfully  to  transmit  four  sheets  of  drawings 
embodying  the  results  of  the  survey  of  East  Chester  Creek,  New  York. 

The  survey  embraced  the  course  of  tlie  Creek  between  a  [loint  1,200 
feet  below  relham  bridge  to  the  stone  bridge  near  Mount  Vernon. 

The  creek  is  a  shallow,  sluggish  stream,  winding  its  tortnons  channels 
through  banks  of  marshland,  the  geueriil  level  of  the  bauks  being  that 
of  mean  bigli  water. 

The  deposits,  which  have  causetl  the  shoaling  of  tbe  chanuel,  are  very 
fine,  and  this  fact  shows  the  absence  of  currents  of  eroding  |>ower. 

Three  tide-gauges,  the  positions  of  which  are  marked  upou  the  map, 
were  observed  j  No,  1  above  Lockwood's,  No.  "li  above  Town  Dock,  and 
No.  3  below  Pelliam  bridge.  The  mean  rise  and  fall  at  Nos.  2  and  3 
was  7,14  feet  and  7.13  feet  respectively,  and  at  No.  1  but  5M  feet.  The 
absolute  levels  of  high  aud  low  water  at  Nos.  2  and  3  are  practically  the 
same.  At  No.  I,  however,  the  levels  of  htgli  and  low  water  are  re8i>ect- 
ively  0.58  foot  and  2.(i2  feet  higher.  The  distance  between  Nos.  3  aDd2 
is  9,300  feet,  and  between  Nos.  2  and  1,  9,400  feet. 

These  facts  indicate  some  unusual  obstruction  to  the  tidea  between 
Nos.  2  and  1,  and  n  glance  at  tbe  map  will  show  the  caase — in  tbe  con- 
struction across   the  chanuel  of  a  solid  roadway,  broken  only  by  a 
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trifling  opening  of  2'>  feet  to  admit  tbe  tides.  As  if  this  were  not  enongli, 
tbc  reversed  arch  between  the  abutments  of  this  slaice-way  is  held  at 
such  u  high  level  us  to  be  otit  of  the  water  at  a  iH;rio<l  a  little  after  halt* 
ebb. 

These  eireuniMtances  Iiave  been  probably  a  prominent  cause  of  the 
dwiodliiig  of  the  creek  above  Lockwood's,  aud,  by  the  consequent  loss  of 
tidal  dow,  the  cause  also  of  the  sboaliag  of  tlie  water  IVom  Iioekwood's 
down. 

I'elban)  bridge  is  a  new  striiclnre,  just  completed,  and  I  have  been 
told  that  the  former  bridge  at  the  snine  point  obstrncted  the  tidal  flow, 
but  as  it  bas  not  been  found  possible  to  obtuin  »  plan  or  reliable  de- 
scription of  tlie  old  bridge,  I  could  not  Aouch  ibr  the  accuracy  of  the 
statement. 

The  statement  of  those  acquainted  with  the  matter  is,  that  freight  and 
expenses  by  vessels  is  enhanced  by  the  delays  incident  to  the  restricted 
depth  of  water,  and  by  the  ca-it  of  hauling  ft^m  Town  Dock,  the  general 
point  of  discharge,  to  the  village,  a  distance  of  over  a  mile. 

I  am  informed,  likewise,  that  the  reputation  of  the  creek  as  a  navi- 
gable stream  is  so  poor  that  it  is  difficult  toengnge  a  vessi-l  for  a  second 
trip.  As  a  necessary  consequence,  much  freight  comes  by  rail,  aud  nt 
rates  iwcnliar  to  such  a  mode  of  transportation. 

Such  a  state  of  things  temla  to  retard  the  development  of  the  manu- 
facturing and  other  industry  of  the  neighborhood,  and  hence  the  desire 
of  the  residents  for  an  improvement  of  navigation. 

The  effect  of  the  gradual  silting  of  this  creek  has  been  not  only  to  di- 
minish the  navigable  depth,  but  also  to  convert  into  marsh-land — now 
generally  at  the  level  of  high  water — large  spaces,  which  cannot  be  recon- 
verted to  the  objects  of  a  tidal  reservoir,  except  by  a  large  outlay  of 
money. 

To  obtain  a  cnirent  velocity  capable  of  miiintainiug  a  channel  of  9 
feet  in  depth  at  mean  low  water,  as  some  of  the  residents  desire,  would 
involve  the  necessity  of  purchasing  a  large  tract  of  marshland  above 
Lockwood's,  and  excavating  the  same  to  an  adequate  depth  to  serve  as 
a  tidal  reservoir,  and  of  contining  the  channel  from  Lockwood's  to  Pel- 
ham  bridge  by  an  extensive  system  of  dikes.  The  estimated  cost  of 
such  operations  is  $1,646,000. 

To  obtain  a  depth,  however,  of  11  feet  at  mean  high  water  would  re- 
quire a  reservoir  less  extensive,  but  the  same  system  of  dikes  would  be 
necessary.    The  cost  of  these  oiwrationsas  estimated  would  be  $731,000. 

There  remains  to  be  discussed  the  question  of  slackwater  navigation, 
the  lock  being  placed  ut  u  contraction  of  the  creek  above  Goose  Island. 
This  project  would  involve  likewise  the  necessity  of  the  construction  of 
a  tow-path  from  the  lock  upward,  and  of  dretlging  the  channel  below 
to  Pelbam  iiridge.  The  estimated  cost  to  secure  a  draught  of  7  feet  is 
$3(HI,000.  But  there  is  no  certainty  that  constant  dredging  to  keep  the 
lower  channel  o[>en  would  not  be  necessary,  while  the  formation  of  new 
shoals  below  Pt'lliam  bridge  would  probably  result. 

I  likewise  transmit  statement  of  Messrs.,  Martin,  Kankin,  and  Van 
Gitasbeck  as  to  the  commerce,  &c.,  of  East  Chester  Creek. 

The  surveys  and  examinations  were  under  thu  charge  of  Mr.  Julius 
n.  Striedinger,  civil  engineer. 
Uespe(^tt'utly  submitted. 

JOHN  NEWTON, 
Lieutenant-Colonel  Enginevrs,  Brevet  Major-Oeneral. 
Brigadier-Oeueral  A.  A.  Humpheeyb, 

Chief  of  Engiaeen,  Washington,  D.  C.  -ib  Gotwlc 
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East  Ciieater,  N.  Y.,  .VocnRlxT  30,  KL 

Dkaji  Sir:  Id  answer  to  your  iiot«  of  inqniry  ia  regard  U>  tbe  commcrccof  Evt 

Chestvr  Creek  arid  Harbur,  and  the  m»au  fact  urea,  Ac,  in  itu  iinmediatti  vidaitf,** 

would  respcctfullj  sabmit  thurnlloiTiDg; 


Fnighl  collecud  bI 
cent,  or  T»lde  of  i 
twA-tfalnla  of  this 


^ 

'3 

so 

eeklj. 

aoo 

aw 

luld  bfl  brought  bj  vi 


ir.KS.MO;  MtlniU«d to b* I  nrr  ' 
in  utliniW  that  not  hw*  Ihu  ' 
If  t««hi1a  GDnld  kppiwch  wltbln 


«turai.— Tockihoa  loMible.  (foniierlf  bhipped  b;  (he  naMnit  ontlM,  Bm(  Cb«Mar 
[]eA,fli]t]eTV,doon,  Hafebei.  bUiidA,TV«ifbiflky,  beer,  &«.,  vhich  would  nearijall  go  - 


liid«.rjei.l 
d.  not  1«H  I 


11  RLvei  by  uuua,  mI 


Timber,  lumbur,  soul,  lie.,  broniht 
YorV  City,  >t  a  met  uf  IIS  prr  ca 
•vtlmatiDg,  bot  auppoee  It  would 


.Dto  onr  TlUue  uid  liotaitT  by  nllrMd  fran  Xnv  i 
-load  of  8  toua,  for  which  we  ha"-  "■>  ~ii->.i-  *•'•  >~ 
■DiDuut  to.  probablf ,  |llW,oao. 


nllabledaUlbr 


We  would  further  Btate  tliat  the  pricat  of  Inmbcr,  coal,  itone,  4c.,  are  alwinW 
least  one  dollar  bifchet  (per  t«D  or  load)  than  in. any  good  part  within  one  hawlrrd 
milea  of  New  York  City,  and  that  mannfactures,  in  con RMinence  of  tbeM  bifh  IrrijcbB, 
do  not  thrive  proportiouately  to  our  otberivi«e  natural  advaDtaK»s  aud  favored  liKi- 

The  propoxcd  improvement  it  in  collection  diHtrii^t  No.  10,  aud  tbe  internal  irrrDOr 
collected  in  that  district  for  tbe  fiwal  ;ear  ended  June  :tO.  1^71,  ia  |76:i,ie6.4:j. 

The  increase  of  iiopulntiou  in  thitt  oHftlibotbood  iaeiiual  to,  if  nut  greater  thar.  thai 
of  any  other  part  of  the  State  of  New  York. 

Tlie  figures  in  foregoing  ncbedule  refer,  iu  every  cane,  to  the  businuM  of  onr  jw- 
except  under  "  II." 

"■  EDWARD  MARTIN. 

SHBrrniaor  of  tht  Jbwn  of  Kail  Chnlfr. 


AR>fY  Bt'iLiHMi,  Kkw  York,  Jj>ril  1  K- 

<>f  llie  Kouw  of  RciirrHcntalives  of  iltlti  ' 


(:i:NF:nAL:  In  reply  to  a  rcHututinu  «l 

leva- 

'■  On  motion  of  Mr.  Potter— 

"  Kemhrd,  That  the  Si-erttury  of  War 
of  renioving  f)0  niui'b  of  the  oIlHtrnctious 
points  lUBrkod  on  the  map  referred  to  in 
t'cbruary  U,  lifl'i,  as  lidnl-jjanKes  Nos,  1  uiiii  *,  hu  lar  1 
watiT  above  the  stalioD  Kii.  1  as  now  prevails  below  if 

I  have  respt'cirully  to  Hinte  that  the  removal  Dfolmtri 

not,  in  my  opinion,  witliont  extending  the  work  of  improvement  (aastatnlfunlifr' 
lieyoiid  and  aluve  No.  1,  exeruiHci  much  iuSupnee  above  this  point.  To  fultill.  bon>< 
the  intention  of  tbe  rewiluliiin,  ns  understood  by  me,  1  would  propose  a  narw"  '' 
near  LockMoml's,  cstBiidiiig  up  the  Crctk  J.IKIO  feet,  and  u-nniBalinf '■ 


rei[«e»teil  to  report  to  this  Huu-«  lh»  t-- 
thi>  East  (^busier  Cn«k  hx  lie  between  l'; 
H  report  of  tbe  Chief  of  En([iner™. 'I»'"- 
[1  a.  BO  far  M  to  afford  the  same  dip"  '• 

iIionsbrtwecnXo».l»nd*" 
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pniut  about  1,500  above  tiile-enuge  No.  1.    The  nbject  of  tliia  ctit  ia  to  gut  rid  of  tlio 
sbarp  ciiTVoa  at  preseut  oxiating  iDtliisloc.ilJt^v. 

At  the  upper  end  of  the  cut  it  will  be  ueccssary  ti 
witb  the  object  of  keepiug  tbe  cut  o£>en  bv  inaai 
flood. 

The  cnt  where  it  crosses  the  present  cbitnoul  must  be  ilikeJ,  und  the  concavo  bank 
be  revetted  nith  rabble. 

As  it  1b  DeceasBTy  for  the  cat  to  croa^t  thtt  Boston  post-rood  at  a  point  different  from 
Ibe  present  croBsIn)c,  where  there  is  a  briilge,  it  may  be  necessary  to  secure  the  ligiil  of 
way,  as  also  to  constract  a  dran-bridse  over  the  new  channul.  Neither  of  these  ars 
eatimatod  for.  It  may  be  considered  proper  that  the  persons  benefitted  should  take 
this  part  of  the  operations  upon  theuiselven.  The  draw  will  uot  be  loug,  us  the  width 
of  the  cut  is  designed  at  64  fet- 1  only. 


Basin,  purchase  of  site,  IB  acres,  at|150 t2,700 

Excaration  to  level  of  mean  low  water,  200,UUOoublc  yards,  at  40  cents dO,0l)O 

Kicavation  of  out,  60,000  oahlc  yards,  atlOoeata 21,000 

Diking  and  revetting  hanks  of  cut 12,000 

Engineering  and  contingencies 17,005 

Total 136,5(6 

The  ezcnratioD  of  the  eat  alone,  with  dikes  and  revetment  and  contiageut  ex- 
pensea,  would  cost  about  141,400 ;  but  this  work,  althongh  it  would  give  imijiediate 
relief  by  affording  a  draught  up  to  the  village  of  Mount  Vernon  of  9  feel  at  meao  high 
water,  should  not  Iw  undertaken  without  the  intention  further  of  constract ing  the 
tidal  basin,  and  of  completing  the  project  berein  recommended. 
Very  respectfully,  general,  your  obedient  servant, 

JOHN  NEWTON, 
Liraltnanl-Cohnel  of  Rngineert. 
Gonernl  A.  A.  HuMniRBva, 

Ctii^  of  Engineem,  Wai&ington. 


APPENDIX  T. 

annual  heport  of  major  q.  k.  warren,  corps  of  e\0tneeb3,  fob 
the  fiscal  year  ended  june  30,  1b72. 

Enoineer  Offick,  United  States  Army, 

yeirport,  Khodc  Island,  August'M,  1372. 
GsKERAL:  1  bave  the  honor  to  submit  the  aunu.tl  ruporta  upou  the 
works  of  sarrey  and  improrement  specially  under  my  direction  during 
the  fiscal  year  ending  June  M,  1S72,  together  \ritb  an  outline  of  ojiera- 
tiona  from  June  'Mi  to  present  date,  relating  to  tliese  works  and  to  those 
that  have  come  under  my  charge  since  that  date. 
The  list  is  as  follows : 

1.  Completing  maps  and  rejtort  on  bridges  across  the  Mississippi  River 
between  Saint  Paul  and  Saint  Louis,  and  on  inipiaveinent  of  the  river. 

2.  Completing  maps  ai-d  report  on  improving  the  Wisconsin  Kiver. 
.'1.  Completion  of  map  of  batHe-fleld  of  trettysbnrg. 

4.  Iiupmvement  of  Hyaanis  Harbor,  Ma.s»iichusettN. 
a.  Improvement  of  Wareliain  Harbor,  Massachusetts. 
a.  Impn>vementof  Kilgartown  Harbor,  Massachusetts. 

7.  Improvement  of  Taunton  Uitrbor,  Massachusetts. 

8.  Improvement  of  Piiwtuckct  (Seekonk)  Kiver,  Rlimie  Isliind. 
0.  Improvement  of  Providence  Kiver,  Rhode  Island. 

10.  Survey  of  Providence  River,  Rhode  Island. 

1 1.  Hurvey  of  Wickford  Harbor,  lUiode  Island. 
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12.  Sorvey  of  Newport  Harbor,  Rhode  IslaDd. 

13.  GotistnictioQ  of  harbor  at  Block  Islaud,  Kbode  lalanil. 

'    li.  Improvement  of  I'awcatuck  River,  Rhode  lalaud  and  CouDtctiiut. 

15.  Survey  of  Stonington  Harbor,  Counecticnt. 

16.  Improvement  of  Thames  River,  Connecticut, 

17.  Survey  of  Niantic  River,  CoDuectiuut. 

18.  Improvement  of  Connecticut  Kiver  below  Hartford,  Coimeclitii; 
and  Mnssacbupetts. 

19.  Improvement  of  Connecticut  River  above  Hartford,  CouMi'lw".: 
and  Massachusetts. 

20.  Improvement  of  New  Haven  Harbor,  Couiiecticut. 

21.  Survey  of  Milford  Harbor,  Connecticut 

22.  Imi>rovement  of  Housatouic  River,  Connvctieut. 

23.  Improvenieot  of  Bridgeport  Harbor,  Coiineetieut. 

24.  Improvement  of  WeHtjiort  Harbor,  Connecticut. 

25.  Survey  and  improvement  of  Norwalk  Harbor,  Counecticnt. 
'2G,  Survey  and  improvement  of  HnntiDgtou  llarlmr.  New  York. 
27.  Improvement  of  I'ort  Jefierson  Harbor,  New  York. 

28. 'Improvement  of  i'econio  River,  New  York. 

The  above  works,  from  No.  -1  to  No.  7,  inclusive,  are  n'portc<i  r;  i 
by  Colonel  Cicorge  Thorn,  United  States  Kngineeit*,  np  to  date  «f  .'i!i!i 
30, 1872. 

For  convenience  of  reference,  I  will  give  here  the  estimates  of  fuml-  k- 
quired  to  be  appropriated  lor  continuint;  or  completing  worts  atn-aiU 
commenced  dnnng  the  fiecsd  year  ending  June  3(t,  1874.  Siweial  es-ii 
mates  will  be  made  in  a  futnre  rejwrt  forworksof  improvement  at  iviini- 
where  surveys  were  directed  by  the  act  approved  June  10, 1872,  asso"!. 
as  the  surveys  are  compietcil.  Estimates  in  reports  of  surreys  liercli' 
fore  presented  to  Ctmgress,  and  for  places  where  no  appropriations lum 
been  made,  are  not  reiieated  in  this  abstract. 

Enlimate  of  funds  required  for  tlwjiscnl  year  ending  June  ;tO,  l^H. 

For  improvement  of  IlyantiiB  Harbor,  MuHsncliiidettH ?'' 

For  improremeiiC  nf  Wareham  Harbor.  MaHnncbuHvlta K" 

For  iinprovemeut  urTanutuii  River,  Mansadiiisells 2"  " 

For  improvemciil  of  PnTCtucket  Kiver,  Uho<le  iNlanil I   '' 

For  improremiiiil  of  I'roviduncu River,  lELuilu  Ittluuil [v.-'- 

For  liaiboT  at  Block  Inland,  Rhode  Inland l''',*'' 

For  improvMiieiit  of  Pan i>a tuck  River,  BIiimIo  Iidniid  and  Conupcticut ■  -  I'*-'  ' 

For  iniprorement  of  Conneuticut  River,  Connecticut *"■'' 

For  improvemeut  of  New  Haveu  Harbor,  Ci>nurctKJit "'■ '  ' 

For  improri'nitijt  of  HoiiKaloniu  Rivur,  Cuuufutieiit -■  ' ' 

For  improvement  of  Bridgeport  Hivrbor,  Cunneetkiit '  ' '" 

For  ioipi-ovenieut  of  Nornolk  Kiver,  Connei-licnt "-'■  '  ' 

For  improvelm-nt  of  I'ort  Jetliiuon  Hiirbor,  Xiw  Ymk -     ' 

Fur  impruveuio.it  of  I'econic  KivtT, -NVw  Vuik I'" 

Total ;';  ' 

A  detailed  report  for  each  work  se|>anitely  is  sent  to  accomjuny  iL**- 
arraitged  in  tlie  order  named  above  in  the  tirst  enunienition  ul'ttirui. 
Uespectfully  submitted. 

C.K.  WAKREy, 
Major  Engineers,  Breeet  MaJorGenerat  United  Ulatt*  AnK»- 
Brfgadier-Cleneral  A.  A.  Humphreys, 

Chief  of  Engineers,  United  Slates  Army,  Wagkington,  I>.  C. 


kGoo^^lc 
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■nVKKN    SAIKT    PAUI^    MIKNESOTA,    AND    SAINT    I 

Diiriii){  tbe  year  ending  June  30th  t1i«  mnpB  of  Burve.TS  made  on  the  MiMlsdppi 
River  in  Ibe  yiiars  1960,  lnS7, 1S6S,^uA  1869  have  been  esflentiatly  completed,  and  a  copy 
matle  on  tracing-cloth  And  sent  to  tbe  office  of  tbo  Chief  of  EaKineere. 

Tbe  report  on  tbe  intpravenient  is  niostl.v  yet  (o  be  written ;  tbat  in  regard  to  tlw 
bridges  haa  been  partly  completed, 

Tbe  maps  are  as  follows  r 

Tbe  tuap  of  tbe  Hissiuippi  River  from  tbe  month  of  tbe  Hinnegota  Kiver  to  tlie 
month  of  the  Ohio,  an  a  scale  of  3  inches  to  tbe  mite,  in  'M  sbeets. 

From  the  Falls  of  Saint  Anthony  t«  tbe  outlet  of  Luke  Saint  Croii,  10  sbeeta,  on  a 
scale  of  900  feet  to  an  incli. 

SbeetNo.  11,  mouth  of  Cannon  River,  scale  400  feet  lo  an  inch. 

Sbeet  No.  lil,  Wacouta  Cbannel,  Lake  Pepin,  scale  400  feet  to  an  inch.  . 

Sbeets  Nos.  13  to  16,  (inclusive,)  &om  Cbippewa  River  to  Winona,  scale  400  feet  to  an 

Sheets  No«.  13'  and  16',  restirvej-s  of  portions,  soale  400 feet  toan  inch. 

Sheet  No.  17,  at  Trempeleaii  Bar,  scale  400  feet  to  an  inch. 

Sheet  No.  IS,  at  mouth  of  Blacli  River,  Wisconsin,  scale  400  feet  to  an  inch. 

Sbeet  No.  19,  at  La  Crosse,  Wisconsin,  icale  400  feet  to  an  inch. 

Sheet  No.  SO,  at  Coon  Slough  and  Raft  Cbannel,  scale  400  feet  to  an  inch. 

Sheet  No.  31,  at  Lansing,  scale  40U  feet  to  an  inch. 

Sheet  No.  23,  at  Prairie  du  Chieu,  scale  400  feet  to  an  inch. 

Sheet  No.  93,  at  Guttenbers  and  Cassville  Cbut«s,  scale  400  feet  to  an  inch. 

Slieet  No.  34,  at  Dubuque,  Iowa,  scale  400  feet  to  an  incIi. 

Sheet  No.  34',  at  Dnbuque,  Iowa,  scale  400  feet  to  au  inch. 

Sheet  No.  35,  at  Clinton,  Iowa,  scale  400  feet  t-o  an  inch. 

Sheet  Nu.  36,  at  Rook  Island,  Illinois,  scale  400  feet  to  au  inch. 

Sheet  No.  37,  at  Borlinston,  Iowa,  scale  400  feet  to  an  inch. 

Sheet  No.  28,  at  Keoknk,  Iowa,  scale  400  feet  to  an  inch. 

Sheet  No.  39,  at  Qnincy,  Illinois,  scnle  400  feet  to  an  inch. 

Sheet  No.  :iO,  at  Hannibal,  Hisaonri,  scale  400  feet  toan  iucb. 

Sbeet  No.  31,  at  mouth  of  MisMiiiri  River,  scale  400  feet  to  au  inch. 

COMPLETING   MAPS   AND  IIEFORT  ON   IMPItOVIKO  THK   WIBCONSIN  XIVBB. 

These  maps  have  all  been  completed,  and  a  copy  made  on  tracinj;- cloth  and  sent  to 
tbe  office  of  the  Chief  of  EnKineers. 

The  river  measurements  have  all  been  oumpleted,  and  nearly  all  the  estimates  for 
different  methods  of  improvement  revised.  The  report  hsA  btten  in  a  great  nieasnre 
written  up,  and  a  comparison  made  of  the  Wisconsin  River  with  an  improved  river 
in  France.     It  is  expected  that  the  whole  report  will  be  completed  this  winter. 

Tbe  following  isalist  of  finished  maps; 

Two  sheets  of  tbe  whole  river  from  Portage  to  its  mouth,  on  a  scale  of  3  inches  to 
the  mile. 

Twenty.fonr  sheets  of  the  river  from  Portage  to  its  month,  scale  300  feet  to  the  inch.  - 

One  sheet,  <in  a  scale  of  400  feet  to  the  inch,  showing  a  cros8.section  of  tbe  vaUey  at 
Portage  City,  Wisconsin. 

Three  sbeeta  of  croes-sectlon  of  the  valley  at  difluront  points  between  Portage  and 
mniilhof  the  river. 

One  sheet  showing  the  three  railroad-bridges  on  a  scale  of  300  feet  to  the  inch. 

0[ie  sheet  giving  a  profile  of  tbe  river  longitudinally  from  Portage  to  its  moutb. 

MAP  OF  BATTLE-FIELD  OF   GKTTVeBUna. 

I>uring  tbo  past  year  this  map  was  pntin  the  hands  of  an  engraver,  Mr.  Julius  Bien, 
of  New  York.  It  embraces  a  tract  of  cuuutry  six  luiles  sqnare,  and,  in  order  to  print 
it  from  a  single  stone,  he  rednced  it  from  a  scale  of  900  feet  to  an  inch  to  one  of  1,000 
feet  to  an  inch.  Its  coiupletioD  was  delayed  by  several  ineffectual  attempts  to  so  shade 
it  u  to  produce  a  good  relief  to  the  hills  and  inequalities  of  the  field.  The  difficulty 
haa  been  at  lust  overcome,  and  tbe  engraving  is  now  about  finished.  Proof-sheets  will 
be  forwarded  at  no  distant  day. 
52  E 
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IMPROVEMENT  OF  PAWTULKET  (8EEK0NK)  EIVEK,  iiUODE  ISLAND. 

Under  the  appropriation  of  @7,000,  made  b;  tlie  act  approvcnl  March 
3,  1871,  propoHaU  for  dredging  were  adveitised  for,  and  work  bep:uu,a8 
stated  ju  my  last  luinual  report,  dated  August  31,  1871,  already  pub- 
lished, 

Tlie  work,  under  the  appropriation  of  518,000,  approved  July  11, 1S70. 
wasinotitly  confined  to  the  part  above  Dnnnell'is  Wharf,  where  a  channel 
76  feet  wide  and  fi  feet  deep  was  excavated ;  bat  the  $8,000  was  not  all 
expendetl  during  tbe  fiscal  year  ending  June  30,  IK71,  for  which  it  was 
first  made,  a  considerable  iKirtion  being  on  hand  and  re-appropriated  by 
the  act  approved  March  3, 1871,  which  gave  an  additional  appropriation 
of  $7,000  for  the  fiscal  year  ending  June  30, 1872.  When  tbe  work  was 
planned  under  this  last  apjiropriation  act,  it  was  determined  to  have 
the  channel  made  seven  feet  deep  at  mean  low  water,  instead  of  six  feet, 
and  to  begin  working  at  the  lowest  part  of  tbe  river  that  had  a  less  depth 
than  G  feet  at  mean  low  water,  and,  while  at  it,  excavate  to  a  deptb  of 
7  feet  at  such  places.  Proceeding  in  this  way,  the  whole  appropriation 
became  exhausted  on  tbe  18th  of  November,  while  there  was  yet  a  space 
along  tbe  channel  about  1,SOO  feet  long,  over  which  there  was  a  deptb 
of  but  5^  feet  at  mean  low  water.  Tlie  mean  rise  of  the  tide  being  5 
feet,  vessels  drawing  lOJ  feet  could  pass  up  at  high  water. 

To  complete  the  channel  up  to  Pawtucket,  7u  feet  wide  and  7  feet 
deep,  was  estimated  to  require  the  removal  still  of  3.5,000  cubic  yards  of 
sand  and  mud,  at  a  cost  of  $15,400,  Eecent  examinatious  show  that 
the  excavated  channel  is  liable  to  fill  up  again  from  silt  brought  down 
tbe  stream,  and  this  estimate  will  have  to  be  somewhat  increased,  and 
something  done  annually  to  keep  the  channel  open. 

The  appropriation  approved  June  10, 1872,  for  the  present  fiscal  year, 
amounts  to  910,000. 

Proposals  for  doing  this  work  were  duly  advertised,  tbe  following 
being  the  specifications: 

Thia  Appropriation  will  lie  expeiiilFil  in  dredftini;  lietweeu  Spring  Rnn  nnd  Unnnpiri 
Wharf,  HO  US  to  give  a  chanuel  T.')  tt-i-t  wide,  nii<l  7  fretdixp,  at  mruu  low  watur.  TIm 
leant  depth  iu  thiH  distauce  ih  now  &1iout  5^  fi-et  at,  mean  lun'  water. 

The  matriial  tn  bo  exoavatoil  ia  mud,  aauil,  and  fine  gravel.  It  ran  bodnmpt^  at  all 
tlnias  of  tide  nitbin  a  distance  of  from  oue-Iitilf  wile  to  two  niilea;  a  portion  of  it 
may  be  damped  on  ci)ntit;ilou>t  Hata  at  high  water  only.    The  title  rises  fi  feet. 

PropoBsla  will  Htnte  Hie  pvirt^  )>er  cubic  yaril,  nieannreil  in  tie  bcowb,  fur  dmlfnnjt 
and  removing  the  material.  Cure  DUist  bo  tnkeii  uot  ti>  aitifound  PamatHct  Bircr  with 
this  one. 

The  only  bidder  was  Mr.  E.  M.  Payn,  of  Albany,  New  York,  at  32J 
cents  a  cubic  yard,  and  a  contract  has  been  made  with  him  for  doing 
the  work.  He  began  work  August  8,  1872,  and  is  making  good 
progress.  Mr.  Payn  was  tbe  former  contractor  for  tiie  work,  at  33  cents 
per  cubic  yard. 

An  appropriation  of  $10,000  is  recommended  for  contbiuing  this  work 
during  the  fiscal  year  ending  June  30,  1871. 

Pawtucket  Kiver  is  iu  the  Providence  colletition  district,  where  the 
revenue  collected  during  the  fiscal  year  ending  June  30, 1872,  amoniited 
to  $222,005.30.  The  nearest  port  of  entry  is  Providence,  situated  at  the 
junction  of  tbe  Providence  and  Pawtucket  or  Seekonk  Rivers, 

I  append  to  tbis  report  that  of  Mr.  H.  A.  Bentley,  civil  engineer, 
wfaicb  shows  in  detail  the  nature  of  former  expenditures,  and  the  estt- 
mate  of  additional  work.     This  is  accompanied  by  a  irap  in  culom. 
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wliirli  showtj  at  a  glauee  the  locality  of  the  dredging  and  its  monthly 
rale  of  progi-esa,  whicli  map  was  sent  to  your  office  by  me,  accompauy- 
iii;r  ii  reiioit  dated  December  20,  1871. 

Statement  o/  funds, 

Aitimmtavailublo  Jiiljl.lffl'l JH.O-ja  20 

Aniuiiiit  Bpi>rui>nuteil  by  nvlof  Jane  10,  IdW 1(1,000  00 

AiuDUut  exjieiided  (InrinR  fiHcnl  year  ending  Jiiue  30,  Irfi'i 8,09S  SO 

AmonutavailubleJuly  1, 1B72 10,000  00 

Aiuomit  rfijiiirecl  fur  tbe  fiBCuI  jeareDilinjt  Janu  IBi,  1S74 10,000  00 


Deckmdhk  30,  IdTl. 

Oenerai.:  I  liavfi  the  lienor  tnniibiDit  bcrawitli  a,  niaii  of  tlie  Seekouk  River,  (Paw- 
tnvket  KivtT,)  Khode  laland,  exbibitiiig  tb«  rouUitiou  of  tliu  ctianuel  at  the  cIubo  of 
<1r«dgiD{[,  November  IB,  1871,  from  tbe  exbaiietion  of  the  anpninriatioQ,  wilb  ■'atimntea 
Tut  making  a  depth  of  7  fwt  at  mean  lovr  water,  from  Spniij;  Kun  to  DuiiiieH's  Wharf, 
Hiwtucket. 

Dredging,  nndcr  appropriation  made  by  net  aiinrovnd  Jnly  11,  li^O,  vat  commenced 
December  10,  lHT0,JuBt  above  Dunnell's  Wharf,  under  Huperiutendeuce  of  Mr.  N.  E. 
Riiwel),  civil  engineer,  who  made  some  surveys,  aud  was  Bnspendi-d  December  31, 
l~7ll.  ao  accoDUt  of  Ice.  Operations  were  reaunied  April  1,  1871,  under  direction  of 
Mr.  Jnbu  U.  Dager,  civil  engineer,  who  contiuaed  in  charge  until  relieved  by  me,  April 
^.  Siirveya  were  made  from  time  to  time  by  the  different  Buperintendenla,  an  shewn 
ia  the  title  of  tbis  map.  The  dredging,  up  to  June  30,  waa  done  bv  Mr.  Emory  B. 
.■ivnani,  of  Albany,  New  York,  at  the  rate  of  27  cents  per  cnbic  yard.  By  terms  of  the 
rnutmct,  Mr.  Seward  was  lenuired  to  deposit  the  material  excavated  on  eontignons 
Bain.  To  do  tbi«  he  used  four  bottom-dumping  scows,  two  of  50  and  two  of  80 
.vnnls  rapacity,  and  a  small  sleam-tng  to  tow  them  lo  the  d  ampin g-gruotid  ;  Ihpy  were 
ilicn  iHilfd  as  ne^r  shore  as  possible  and  dumped.  The  dredge,  a  huiuII  "  03);ood,  with 
>un«-5nrd  dippfr,  wonid  fill  these  scows  in  nbout  five  hours,  and  na  tJjey  conld  be 
(IniDpcd  only  at  or  near  high  water,  a  full  dny'a  work  was  seldom  done.  Hod  the 
f'intraclor  had  a  greater  unniber  of  scows  the  work  would  have  hevn  comiiktud  much 
MMiiitr,  and  considerable  expense  for  superintendence  saved. 

I'ndcr  appropriation  made  by  set  of  Congress  approved  March  'i,  1^71,  n  routmct 
f.T  dreitgiiig  was  unide  with  Mr.  Edgar  M.  I'ayn,  of  All>any,  New  York,  at  'S.i  cents 
l>er cnbic  yard. 

Mr.  Payn  nsed  endleaa-chain  dretlges.  working  in  the  ceuter,  and  makingt  a  cut  nbont 
III  fii't  wide,  and  foor  acowa  of  about  the  aauie  uapacity  aa  tboae  em[>lttyeil  by  Mr. 
Srward.  His  work  l>cing  near  the  dumjiing-gronnd,  be  waa  enahlod  to  pole  liia  iicowa, 
Tbiw  Having  t)ie  expeuae  of  a  tug.  Eudlesa-cuain  dredges  are  not  adapted  lo  ilredging 
oiii-re  a  light  cnt  ia  n!<|nired,  because  of  the  difficulty  in  moving  theui,  and  llie  irreg- 
iibr  bvttoiu  they  leave  in  any  maturiiil  except  sand. 

Anionut  appropriated  bv  act  npprovnlJiily  It,  IHIO 8f<,«« 

Auieinn  ajipropriated  l)y  acr  March  :i,  It^n 7,000 

15,000 

Ainiiuiit  of  malerinl  dreilged  bv  Mr.  E.  II.  Seward,  16,319.95  cubic  yards,  at 

37rt.it« HM9  39 

ll>  Mr.  E.  M.  I'ayii,  «l.iri9.4cnbtc  .v.irds,  at :«  ceuts 6,0^2  60 

■■■nrvMB.  haperiutt'ndi'nre,  instrumentH,  and  office  expenses 3,638  01 

L^OOO  00 


<!>'  liriit  contractor.    To  givu  7  feet  of  water  from  S[>ring   Kun  to  Duuuell'a  Wharf, 
I'iiBtnckH,  I  mlimttte  m  foUowa: 
Knim  Spring  Knn  to  Swan  I'liint,  !i.niN>  cnbic  yanls.    The  material  to  be  removed  ia 

Ml' greater  part  of  the  work  lira  Wtwcen  Swan  Point  and  Dnnncll's  Wharf ;  the 
oairriul  iH  sand  and  iethvi'I,  with  »  depth  nf  water  varying  from  ."i  to  6  feet;  the 
^iii'oiiit  iif  material  necewtary  to  be  cNcavateil  to  give  7  feet  of  water  is  35,01HI  cnbiu 
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yards;  tbis  eatimate  allowe  fnr  all  sand,  &<i.,  which  irould  wash  into  the  cbinnrl 
when  dt|{KlDg  od  the  eidea,  and  for  all  dredging  dune  below  the  re^jDired  dcplb  of  > 
feet,  which  caunot  be  avoided  when  making  light  cats. 

BEC  ATITU  LATION. 

From  Sprinf!  Bun  to  Swan  Point,  5,000  cnbic  jarda.  at  35  cenU. ll.JJ" 

From  Swan  Point  to  Dunnell's  Wharf,  35,000  cnbic  jarda,  at  35  cente, IJ.SO 

Then  from  Spring  Bnn  to  Dunnell'a  Wharf,  40,000  cnbic  yarda,  at  35  cente....  lt,l"« 
Add  10  per  cent,  fur  auperiutendence,  &c...„ l.tw 

Total  coat  of  proposed  improvemeut IS.*"' 

Above  Dannell's  Wharf  no  dredging  is  neceHsary  at  preeent,  although  the  r»|iid 
filline  of  the  channel  of  the  river  opposite  Smith's  Wharf,  b;  deposits  from  iKni 
which  has  an  outlet  in  said  wharf,  will  soon  require  attentjou. 

Moat  of  the  dnrnping  will  hereafter  have  to  be  done  below  Batler  Hospital  dock,  ts 
nearly  all  available  diimping-grounda  above  have  been  filled. 
Very  respectfully,  your  obedient  servant, 

H.  A.  BESTLEY, 

Cinl  fafiMff. 
Brevet  Usjor-Oenera)  G.  K.  Wariies, 

Major  of  JCngiueeri,  U.  S.  A. 


IMPBOVEMENT  OF  PROVIDENCE  BIVER,  HHODE  ISL4KD. 

Tbcre  was  no  appropriation  for  this  work  tluring  the  fiscal  year  end- 
iug  Juue  3(1,  1S72. 

By  the  act  approved  Juoe  10,  1872,  an  appropriation  of  $10,000  wa* 
made  for  it,  and  on  the  2Bth  of  June  I  advertiseil  for  proposals  t«  do 
the  work  according  to  the  following  specifications: 

Proposals  will  be  received  for  widpniDK  the  channel  at  "  the  Crook  "  on  tbr  »»« 


leiHJB 
will  also  be  received  for  the  dreagiog  off  of  the  ai 
the  channel  opposite  Sassafraa  Point,  about  or     ~~ 
to  be  depoailtKl  about  four  miles  below. 

In  both  cases  the  price  per  cubic  y»rd,  measured  in  the  scows,  will  be  atale'l.  s*' 
bids  can  be  made  for  the  whole  amount  of  the  appropriation  at  either  placa,ar  for  lull 

There  is  pleni;  of  water  for  the  use  of  tugs,  scows,  &.C.,  at  each  plnce.   Xo  dredgin;  !■■ 
go  lielou-  14  fret  fit  menu  low  water. 
The  mean  riae  of  tides  is  5  feet. 

The  only  proposal  received  was  from  Thomas  J.  Hill,  of  Prorideii«- 
This  was  to  do  the  dredging  at  "the  Crook"  for  25  cents  a  cubic yiinl- 
and  opposite  Sassafras  Point  for  37J  cents  a  cnbic  yard.  Aconirad 
will  he  made  with  him  and  the  work  will  probably  begin  in  October. 

I  recommend  an  appropriation  of  #10,000  for  continuing  tbis  worl^ 
dnring  the  fiscal  year  ending  Jnne  30,  1874. 

Providence  Eiver  is  in  the  Providence  collection-district,  anJ  tba: 
city  is  a  jiort  of  entrj.  The  revenue  collected  there  during  the  fisnyl 
year  ending  June  30,"  1872,  was  $222,005.36. 
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CGSSTKUCTION  OF  BREAKWATER  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

The  coiidition  of  ttiis  work  on  the  31st  of  Angiist,  1871,  is  given  in 
my  la»t  annual  report.  During  tlie  reniaiiiderof  that  season  the  progress 
was  uot  as  great  as  had  been  anticipated,  owiojr  to  the  difficulty  of  get- 
ting vessels  to  bring  the  stoue  to  the  island.  The  shallow  depths  and 
rock-obstructions,  the  exposed  position,  and  distance  from  any  secure 
liarbor  in  easterly  winds,  caused  much  delay  to  the  vessels  wheu  loaded, 
as  they  often  had  to  lie  by  many  days  for  favonible  weather. 

The  crib  for  the  inner  harbor,  on  the  most  exjiosed  side,  wiis  neariy 
completed  last  autumn.  It  was  neariy  all  in  by  the  end  of  the  fiscal 
year,  and  has  since  been  quite  completed. 

The  coutractora  for  riprap  stone  have  put  in  during  the  fiscal  year 
6,000  tons.  About  1,500  toDS  were  put  on  it  by  days'  labor  in  level- 
ing it  up,  at  the  shore  end,  to  receive  the  crib-work,  so  that  there  are  now 
about  14,500  tons  of  stone  in  the  main  breakwater.  This  now  extends 
out  about  550  feet  beyond  the  inner  harbor.  It  is  mostly  complete  up 
to  mean  tide-level,  though  it  has  not,  in  all  places,  the  full  width  at  the 
bottom  originally  designed,  to  wit,  equal  to  the  top  width  increased  by 
four  times  its  height. 

The  dredging  of  the  inner  basin,  the  construction  of  a  wharf,  and  the 
piling  for  the  protection  of  the  entrance,  were  not  completed  during 
the  hist  fiscal  year,  as  first  expected,  but  the  funds  were  on  hand  avail- 
able for  the  purpose,  and  this  work  has  since  begun,  and  will  be 
completed  this  fall.  Arrangements,  too,  have  been  made  for  removing 
several  large  bowlders  that  obstruct  the  space  inclost^d  by  the  break- 
water. 

It  has  been  found  necessary  to  construct  another  jettee  from  a  point 
on  the  shore,  about  1,300  feet  from  the  main  breakwater,  running  along  the 
crest  of  a  bowlder-reef,  on  a  line  converging  toward  the  main  breakwater. 
This  is  mainly  built  of  bowlders  found  in  the  vicinity.  Its  immediate 
object  is  to  arrest  the  action  of  the  heavy  waves  rolling  in  from  the 
eastward,  which,  sweeping  around  the  end  of  the  breakwater,  run  along 
the  shore  toward  the  breakwater,  abrading  the  bank,  and  causing  a 
deposit  ill  the  sheltered  angle  between  the  breakwater  and  the  shore. 
Ultimately  this  jettee  when  extended  out  about  GOO  feet,  will  have  the 
effect  to  prevent  the  infiax  of  the  waves  into  the  space  behind  the 
main  breakwater,  and  secure  a  quiet  surface,  so  that  vessels  will  not  be 
injured  by  thumping,  even  if  run  aground. 

The  appropriation  of  850,000,  approved  June  10, 1872,  will  be  mainly 
expended  in  completing  and  extending  the  main  breakwater,  and 
lengthening  out  the  jettee  to  the  west  of  it,  whose  object  is  above 
described. 

We  do  not  think  it  best  now  to  attempt  to  build  the  superstructure 
to  the  main  breakwater  in  the  solid  manner  as  first  designed,  but  to 
raise  it  to  the  required  height  by  using  large  riprap  blocks.  These  can 
be  replaced  by  the  more  solid  superstructure,  if  found  necessary,  here- 
after, when  the  substructure  has  secured  a  permanent  bed.  There  will 
be  economy  in  this,  and  greater  shelter  can  be  at  once  secured  with  the 
same  expense. 

On  the  28th  of  June  advertisement  was  made  for  proposals  to  furnish 
ripmp,  under  the  appropriation  approved  July  10. 

The  following  is  the  speciflcatioa  for  the  work  as  advertised ; 

Tea  tlioiieaod  tons  of  riprap   ecranite  ivill  be  reqiiirud   in  blocks  averaging  not 
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less  thnn  oiio  ntiil  a  half  t<ilis  encli,  aud  Done  wei);htDg  less  than  one-quarter  of  a 
toD.  They  abould  be  as  nearly  cubi cat  aa  practicable,  the  amalletit  dimenaioa  not  beiDg 
less  tbiin  one-tliinl  the  Kreatettt. 

About  3,500  tons  will  have  to  be  llistribnted  along  the  top  of  the  part  now  bnilt  np 
to  mean  low  water,  to  bring  it  ii})  to  mean  high  water,  over  a  ai»taiice  of  300  f>,et.  the 
depth  of  water  varying  from  8  feet  to  II  feet.  The  remainder  will  he  us«d  in  extendiuc 
the  breakwater  where  there  is  a  depth  of  from  11  feet  ttt  Hi  feet  at  laeHD  low  wat«[. 
The  mean  rise  of  the  tide  is  3  feet. 

The  rock  can  be  deposited  from  vesscla  with  the  oi'diuary  upar-deriick,  ami  several 
veiwels  can  unload  at  the  Name  time. 

l'ra|>09uls  should  state  the  price  pi^r  ton,  placed  in  brenkwator. 

After  thirty  d.i.ys'  uotice  the  proposals  were  opened,  and  the  contract 
awarded  to  Mr.  John  G.  SUefiield,  of  Block  Island,  at  the  rate  of  i'2.VJ 
per  cubic  yard. 

The  following  is  an  abstract  of  the  proposals  received ; 

Abilract  of  propoDoh  for  Ihr  mmlrudiim  cf  a  breatttvirr  at  Hlook  /ufaitrf,  Bhode  JtlawJ- 
received  at  t-Hginerr  offiir,  I'niM  Slalen  Armg,  Xtiraoit,  Hhode  Ulaad,  Tutaday,  Jtl^ 
30,  ie72. 


I     -|.^| 

so, sue  w 

33,WTM 

31.  now 


John  G.Sh-HieUl,  Newport,  R.  I 

law 
aos 

3S0 

....;;...;:;. 

PortliiiiL  Mn. 

IdoDd.  N.  Y. 
John  iTwinel.  foot  ofKorth  mh  .lr«l. 

WllllamiljnrK.  \ymc  W-nd.  N,  Y,  i. 
DswKn,  Tank  Si.  Co.,  New  London, 

D,  T.  HDwell.lll  ClHnibcti  Mtwl.N'eur 

S-sSrejSS,''""-/::::: 

tas: 

3. 500  ton*  g 
6, 600  tons  fc 

Auk-  10, 1«« 

ft  'Ang.SO.  Ifffll 
Sept,  I.IBTS 
-Sept  l,lSTa 
SrpL    I.IHTS 


Jun«  30,  It 
Jnno  30.  It 


Jnly  30.  K 
Jon*  30,  le 


loW.ISn     n.M 


eptance  of  proposalii.       bAt  Iiubo-       e  At  top. 
— • — I  »rB  renpoBHiblB  pHrtLnii. 

/signature  of  uuariiDbl'S  not  wltnpHHl. 
irTo  b«  plankton  lop  of  timkwater.     A  To  be  placed  at  cnil  afbrfakwatiT. 

The  breakwater  is  built  on  the  line  designed  by  the  board  of  engi- 
neers as  furnishing  a  harbor  for  local  purposes,  and  has  already  reached 
the  Five-foot  Rock,  (Bluebird  Rock.)  We  And,  however,  that  there  is 
from  1^  to  2  feet  less  water  at  mean  low  water  than  was  shown  by  the 
first  survey,  aud  the  breakwater  will  have  to  be  extended  farther  than 
was  recommended  by  the  board,  in  order  to  secure  the  same  shelter  for 
vessels.  The  amount  of  stone  estimated  by  the  t>oard  is  conscqaently 
much  too  great  for  their  proposed  length  of  substructure,  so  that  the 
same  estimate  as  to  amount  of  stone  aud  cost  will  cover  alt  the  exten- 
sion required.  This  will  be  about  300  feet  beyond  the  terminal  poinl 
originally  fixed  ut>on. 

There  seems  scarcely  room  for  a  doubt  that  when  this  local  break- 
water and  harbor  is  established  its  utility  will  demonstrate  the  uecessitj' 
for  the  larger  harbor  which  has  been  contemplated. 

,  :   Cooylc 
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After  thiu  year  the  n-ork  can  be  carried  on  vith  macli  greater  facility 
than  heretofore,  and  I  therefore  recomnieud  the  appropriation  of  8100,000 
for  the  fiscal  year  ending  Jnue  30, 1874.  Thia,  together  with  what  has 
alrendy  been  appropriated,  will  amount  to  $-55,000,  and  the  original 
estimatu  for  the  work  vas  for  $372,000. 

Block  Island  is  in  the  Newport  collection-district.  There  is  no  duty 
collected  at  the  island.  The  value  of  the  harbor  publicly  is  as  one  of 
refuge  to  the  coasting-ves»el3.  There  i»  a  light-house  od  the  uorth  eud 
of  the  island,  and  another  is  to  be  erected  on  the  south  end  of  it.  I 
transmit  herewith  the  report  of  Mr.  J.  P.  Cotton,  civil  engineer,  who  has 
charge  of  this  work. 

SlalfmeHt  of  fundi. 

Amount  availal.10  Jnly  1, 1871 8«2,*>8G  50 

Amouut  approprial«d  bv  act  of  June  lU,  1872 50,(100  00 

Amoniit  expcuilnl  during  llficiil  year  eading  June  30,  187-2 54,  002  05 

Amaaat  Bvnitnble  July  1,  1872 78,6H4  45 

Amonut  reqnireil  for  »s<:ul  year  eniilng  Juuu  30,  1H74 100.000  00 


EER  Ofuck,  Umtkd  Statto  Abmy, 
^Vnrjwrl,  Made  Maud,  Jnguit  31,  1872. 
,  otieiutia 

I  breakwater  at  Block  Inland,  Rbode  latand,  aince  1,  by  your  direction, 
took  cbari;ii  of  it,  in  April,  1871. 

In  April,  lti71,  I  made,  under  your  direotiun.  a  plnn  and  eatimate  fur  ft  crib-auper- 
atructiirc,  to  be  built  npon  the  aubatructure  already  completud,  out  several  bundred 
feet  from  the  ahore,  thia  crib-work  to  commence  at  tbe  aliore  and  extend  out  to  5  feet 
of  water  at  mean  low  water  \  to  tbe  weat  of  thia,  and  parallel  to  i(,  auotber  crib  waa 
to  be  built  out  to  the  aiime  deptli  of  nater.  Frum  the  outer  end  of  theae  criba  winga 
were  to  l>e  built  toward  each  other,  loaTing  an  upauing  of  about  80  feet.  Thia  incloa- 
nre,  which  it  waa  propoaeil  to  dreilgu  out  to  a  depth  auBiciont  to  allow  coaatera  of  7 
feet  drangbt  t<i  enter  at  all  timea  ot  tide,  contains  a  apace  about  70,000  square  fi»^t  of 
aafe  anchorage  where  vesHels  can  moor  aafely  in  the  worst  atorua. 

On  the  2yth  of  April,  1871,  advertisemeuca  were  made  asking  for  propoaala  for  fur- 
nishing the  necBBsary  timber,  bolta,  &,c.,  &c.  On  tbe  Htb  of  June,  1871,  the  contract 
for  timber  was  Awardeil  to  Meesrg.  Finch,  Engs  &,  Co.,  of  Newport,  Rhode  lalaud;  for 
bolts,  to  MESsrs.  R.  S.  Place  &  Co.,  uf  New  York ;  and  fur  granite,  to  Mr.  C.  C.  Camp- 
bell, of  New  York. 

The  timber  required  was  of  such  length  and  size  that  none  could  be  found  in  stock ; 
the  first  cargo  was  aawed  anil  sliipped  at  Bangor,  Maine,  by  the  15th  of  Jnly,  and  was 
lunded  on  the  inlaud  on  the  lat  of  Auguat.  On  the  11th  of  August  Messra.  R.  S.  Place,  &. 
Co.,  of  New  Y'ork,  delivered  all  ttaobulta  required  for  the  work.  On  theSMd  of  August  the 
Arat  tiniber  waa  put  in  position  in  the  crib,  and  from  that  time  to  the  Ist  of  October, 
advaQtaite  was  taken  of  favorable  weather  and  tides  to  put  in  oa  much  timber  as  pos- 
sible. Tbe  work  of  tilliug  tbe  crib  and  building  tbe  protecting  wall  was  kept  well  up 
■with  the  work  on  the  crib.  Up  to  this  (October  1)  the  contractor  for  furniahing 
granite  for  the  substructure  of  west  crib  and  wings  hod  not  been  able  to  get  a  light- 
dranght  vessel  for  this  work.  During  Octobor  much  pleasant  weather  cuuld  not  be 
improved  for  want  of  this  stone. 

in  the  latter  part  of  October  it  bcoaruo  evident  that  the  building  of  the  west  crib  ^ 
would  have  to  be  postponed  until  this  season.  1  then  put  all  the  force  at  our  command' 
t^hauliug  bowlders  found  on  the  island  to  the  shore  aud  scowing  thnm  out  for  thesub- 
itmctuTO  of  the  wing  of  the  east  crib.  The  weather  during  tbe  early  part  of  Novem- 
ber was  so  uofftvornblo  that  the  last  section  of  grillage  in  the  wing  of  east  crib  was 
not  laid  nntil  the  Utb  of  November.  It  wiia  then  put  in  place  and  loaded  with  stone. 
On  the  night  of  the  14tL  a  great  easterly  storm  viElted  the  Atlantic  coast.  The  wind 
blew  very  strong  from  the  east-southeast,  continuing  until  0  o'clock  on  the  morning  of 
tbe  15th.  By  tills  time  there  was  a  very  heavy  sea  running ;  thia,  with  the  eittraordi- 
nary  high  tide,  (which  was  4.2  feet  above  mean  high  water,)  moved  the  section  of  gril- 
lage put  in  on  the  14th;  the  stone  with  which  it  was  loaded  was  washed  off,  and  it  then 
broke  lon><e  and  came  ashore.  Some  00  feet  of  the  wing  which  was  nearly  completed, 
but  uot  fully  loaded,  was  moved  out  of  line;  this,  however,  was  soon  put  in  place,  the 
grillage  relnid,  and  the  wliole  wing  eoiupteted  before  the  close  of  November. 

Dnnog  tbe  season  of  18TI  we  hauled  from  the  shore  and  interior  of  the  Island,  for 
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filliiij;  and  backing  to  tbe  crib,  And  f«r  fonndatioD  of  winRx,  nlioiLt  •'i,6l>l)  tons  of  stooe. 
Tliat  purtion  of  the  eaat  urib  completed  prior  to  tbo  l!itli  of  Novetober  itbo  put  to  u 
severe  a  test  bj;  the  storm  of  that  dsto  as  it  is  likely  it  will  ever  be  Hiibjt:ct«tl  to,  and. 
as  it  was  not  injured,  wo  think  it  will  stand  natil  the  tiruber  beeom us  decayed. 

Before  that  time,  the  ftllinf;  in  of  sand,  vrhicli  is  now  going  on  nn  the  east  side,  in  tbe 
anele  formed  by  the  erib  and  shore,  nill  have  formed  a  now  Iteach  in  front  uf  it,  which 
will  render  the  rebuilding  uf  il  unnecessary- 
Work  on  the  west  crib  was  commenced  ou  the  S4th  April,  lS7d,  and  the  whole  ctib 
and  win^  finished  by  the  1st  of  this  month. 

During  the  past  winter  it  was  found  that  in  storms  from  the  Routh  and  southeast  tin 
waves  strike  the  head  of  tiio  main  work,  and  by  it  the  direction  is  so  changed  tbsl 
when  they  reach  the  shore  Ihey  are  moving  from  the  westward  toward  the  work.  By 
this  motion  of  the  waves  sand  is  brougbt  and  deposited  inside  the  breakwater  in  thir 
angle  formed  by  the  breakwater  and  the  shore.  To  arrest  this  motion  of  the  wav» 
from  the  westward  along  tlie  shore  a  juttee  has  been  commenced.  This  jsttee  starts 
from  a  point  on  the  shore  about  1,200  l^t  to  the  westward  of  the  main  work,  and,  if 
continued,  would  join  the  main  breakwater  at  a  point  about  1,100  feet  from  the  shoK 
where  a  sufUcieiit  opening  should  be  lefC.  It  is  built  of  such  stone  as  are  found  on  tlie 
shore  and  in  the  interior  of  the  island,  has  a  triangular  croBs^scction,  and  is  to  be  bnilt 
np  to  a  little  above  extreme  higb-wal«r.  At  this  date  about  270  feet  of  this  jnttee  hsx 
been  completed. 

The  work  of  dredging  out  our  temiiorary  harbor  was  commenced  on  the  16th  of  An- 
gnst  by  employing  i\  dredge  by  the  <1ay.  The  contractor  for  furnishing  granite  for  tbr 
main  work,  under  the  appropriation  made  by  act  approved  June  10,  1872,  commence 
to  deliver  stone  August  So. 

It  1b  designed  this  season  to  complete  tbe  dredging  of  tho  inner  harbor,  to  remorc 
the  scattering  rocks  about  the  entrance  to  tho  eame,  to  build  a  wharf  on  the  east  side 
crib,  and  to  put  in  the  necessary  "  fender-piles"  at  tbe  opening  ta  inner  harbor,  so  that 
a  harl>or  will  be  available  for  small  boats  used  by  the  islanders,  and  such  vessels  sa 
may  be  employed  by  the  contractor  in  putting  stone  into  the  main  work  during  tbe 
storms  of  the  coming  fall  and  winter.  Thebovrldere  obstructing  the  anchorago-groaad 
behind  the  main  breakwater  will  also  be  removed. 

The  value  of  the  temporary  harbor  was  well  tried  in  tbe  severe  storm  of  November 
14  and  15,  1871.  We  then  had  only  the  crib  of  the  easterly  part  completed,  bnt  tvo 
scows  used  on  the  work  and  mooted  on  the  west  side  of  the  crib  were  nninjured,  a> 
were  the  boats  of  the  islanders  moored  at  the  "stakes"  west  of  the  crib. 

Before  the  building  of  the  crib  the  islanders  hanled  out  all  of  their  smaU  boala  at 
tbe  approach  of  a  storm,  and  prior  to  the  putting  in  of  the  substructure  of  the  maia 
work  the  largest  boats  used  at  the  island  were  not  safe  unless  hauled  up  on  the  ehore. 

During  another  heavy  easterly  storm  in  Koveniber  the  mail  boat,  with  a  number  of 
passengers,  arrived  at  the  island,  wheu  the  water  was  too  low  for  her  to  be  btongbt 
into  the  lauding ;  she  came  to  anchor  under  the  lee  of  the  breakwater,  and  her  pMsen- 
gers  were  laodeil  in  a  row-boat. 

If  the  breakwater  liod  not  been  bnilt  this  boat  would  have  been  compelled  to  lietc 
until  the  tide  had  risen  sufilcient  to  let  her  in  to  the  landing,  to  the  great  daager  of  all 

The  inner  liarbor  has  been  used  since  its  completion  by  small  yachts,  and  dnrisg  Ibr 
easterly  storm  of  Angnst  30th  the  schooner  Ruth  Halsey,  Captain  Mitchell,  lay  intbia 
harbor,  as  did  tbe  sloop  Jennie,  Captain  Card.  , 

During  the  season  of  1871,  and  up  to  July  of  this  season,  I  was  ansisted  on  this  work 
by  W.AV.  Starr,  jr.,  civil  engineer,  and  since  then  by  1'.  M.  Blake,  civil  engineer. 
Respectfully  submitted. 

J.  P.  COTTON. 
Brevet  Msjor-General  G.  K.  Wakhen, 

U,  S,  J..  yi\ieiiorl.  Shade  hland. 


Aa  statetl  in  my  last  asuaal  report  a  contract  was  made  with  Mr. 
Emory  R.  Seward,  of  Albany,  New  York,  to  do  the  dredging  under  the 
appropriation  of  810,000,  approved  March  3,  1871,  at  the  rate  of  35 
cents  per  cubic  yard,  by  which  lie  agreed  to  complete  the  work  by  the 
31st  of  October.  He,  however,  failed  to  commence  the  work  hy  that 
time.     Under  the  terms  of  the  contract  as  soon  as  I  coald  engnge  other 
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ilred^'C*  I  set  tlicm  nt  ^ork,  intentling  to  charge  Mr,  Setrard  witli  the 
(iittVrence  in  cost  if  t!iere  sbould  be  any. 

The  dredge  owned  by  Mr,  T.  J.  Hill,  of  Providence,  worked  at  the 
rate  agreed  by  Mr.  Seward,  so  there  was  do  charge  to  make  on  this 
account.  It  wjis  found  that  a  large  portion  of  the  channel-way  was  so 
shoal  that  scows  could  not  be  used  alongside  the  dredge  until  one  cut 
had  been  made,  throwing  the  material  upon  one  side,  and  as  this  could 
not  bo  done  by  the  yard,  one  of  Morris  F.  Brainard's  dredger  was  em- 
ployed by  the  day  for  this  puri>ose,  being  paid  the  same  price  aa  for 
similar  work  in  the  Peeonic  River,  where  ho  had  been  employed  by  the 
day  as  the  lowest  bidder,  after  advertisement  had  been  duly  made.  On 
this  arrangement,  which  was  the  best  that  could  be  made,  there  was  no 
»ure  ground  for  a  charge  for  increased  cost  against  Mr.  3eward,  and  I 
allowed  the  matter  to  rest.  There  was  also  na  error  in  the  map  of  the 
first  survey  made  under  my  directiou,  in  locating  "certain  draught" 
lK)int  too  low  down  the  river,  which  caused  me  to  direct  u  cut  to  be 
made  as  first  planned,  when  it  was  not  immediately  required. 

About  $5,500  was  e^iiended  in  the  autumn  of  1871,  and  the  balance  of 
the  appropriation  last  spring,  in  dredging  and  Buperinteadence,  and  in 
resurveying. 

The  following  is  a  stat«inent  of  the  work  done : 

S.206  cubic  yards  dreOfjeil,  nt  K  centa  per  cubic  yard f2,8T2  10 

4.'34  cubic  jardg  ili'^dKed,  at  3ri  cpntB  per  cubic  yard 1,322  72 

Wlihouni' work  of  <lmiKe,at«a.75  per  hour 3.510  94 

Kfsiirvoy  and  aaperioteu deuce 2,294  24 

Totnl 10,000  00 

From  the  experience  now  bad  the  revised  estimate  of  the  cost  of 
making  a  channel  up  to  Westerly,  60  feet  wide  and  5^  feet  deep  at 
mean  low  water,  is  presented,  and  in  round  numbers,  in  addition  to 
what  has  been  done,  is  $20,500,  for  the  details  of  which  and  of  the  work 
done  I  refer  to  the  annexed  report  and  map  by  Mr.  Henry  S.  Van  Ingen, 
civil  engineer. 

The  amount  appropriated  June  10, 1872,  for  continuing  the  work  is 
910,000,  leaving  $10,500  as  necessary  to  make  the  narrow  channel 
above  estimated  for.  As  this  is  only  the  least  that  will  do,  and  not  all 
that  is  desirable,  I  recommend  an  additional  appropriation  of  $15,000 
for  the  fiscal  year  ending  June  30, 1874. 

Advertisements  were  made  June  2Sth  for  proposals  to  do  the 
dredging  under  the  last  appropriation,  accordiug  to  the  following  speci- 
fications : 

Thin  appropriation  nilt  be  nsed  to  make  a  chatiiiel  50  feet  wide  and  5  feet  deep  at 
tncBu  low  water,  from  opposite  tlie  cemetery  up  river  toward  Westerly. 

Tlie  materiul  to  be  dredged  conelBtB  of  Kami  anil  Aomo  gravel.  It  can  be  deposited 
iiith  Bcowe  of  44^  feet  drauglit,  at  all  times,  witbia  a  distunue  of  two  and  a  ball  miles, 
and  at  hijfh  water  within  one  mile. 

The  Ttso  otid  fall  of  tbe  tide  ia  about  2t  feet.  The  depth  on  the  bars  to  be  dredged 
is  from  H  to  4  feet  at  mean  low  water. 

Propoiule  will  stato  price  per  cubic  yard,  measnred  in  the  scows,  for  dredging  and 
duinping  tbe  material.    Care  must  be  taken  not  to  confound  i'aiclMJi^t  Birer  with  this> 

The  lowest  proposal  was  made  by  Mr,  E.  M.  Payn,  of  Albany,  New 
York,  at  36^  cents  per  cubic  yard,  and  the  contract  has  been  made 
with  him. 

The  only  other  proposal  received  was  from  Mr.  Morris  F,  Brainard, 
which  was  53  cents  per  cubic  yard. 

.,  logic 
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The  Pawcatuck  River  is  ihe  bonndar;  bRtn'eeo  the  collection-di^trk'i> 
of  Stoiiington  and  Providence.  Stoningtoais the  nearestportofentij. 
The  amount  of  revenue  collected  dariug  the  fiscal  year  ending  June  o".", 
ISiU,  at  Stouington  was  433,500,  aud  at  Provideace  *301,73S.14. 

Westerly  is  a  place  of  growing  importance,  requiring  much  coal  for 
its  manufactories,  which  now  reaches  the  place  with  difficalty.  Thi- 
fine  granite  quarries  in  this  vicinity  would  be  more  readily  develoguM 
by  deepening  the  channel  of  the  river,  so  aa  to  furnisb  a  readier  uiarL<: 
for  the  coarser  products  of  the  quarries. 

Statement  of  funds. 

Amoant  arailable  July  1,  1871 (S.-t'-' 

Amount  appropriated  by  act  of  Juuu  10,  liST2 10,«''  '■ 

Amouut  expended  dnring  thefiseal  year  ending  Juoe  3U,  1872 !:>.&1  r 

Amount  available  July  1,1^73 W.Wr 

Amount  raqnired  for  tbe  fiscal  year  endiug  June  30, 1874 in.t-"' ' 


Engikekr  OKi-'Kra,  Umtku  States  Auiv. 

Xeirporl,  ISkoit  Uland,  Juljf  I,  W^ 

Obnkhal:  I  Imvo  the  houor  to  submit  the  folloivini;  final  report,  with  map,  of op^ 
atione  for  the  "improvement  of  Pawcatuck  Biver,  Rbode  Island  and  Connecticot:* 

In  accordance  with  yojr  instnictions  of  Novembers,  1S71,  from  this  office,  I  i^piirn! 
to  Westerly.  Rhode  Island,  to  take  charge  of  the  impnivemcuts  then  in  progmM  id  \t- 
Pawcatuck  Itiver,  Work  had  been  commenced  October  23,  under  the  charge  otOr>ni 
II.  A.  Frink,  civil  enicineer.  A  cut  875  feet  long,  2r>  feet  wide,  and  3i  feet  dorji  i' 
Uleau  low  water.  Lad  been  made  off  "  Gravelly  Beach  "  by  Mr.  Braiiiard'ii  dredcF-  >'* 
material  bt>1og  tbronn  over  the  side,  and  she  hod  Jiist  moved  np  the  river  iixl  •■''■ 
meuccd  a  cut  throagb  "  Kenyon's  Bar."  Au  additional  survey  haid  also  be«n  nwlr  ; 
Mr.  John  H.  Dagcr,  civil  engineer. 

From  that  time  norkwas  continued  until  Novem1>or  30,  when  the  ice  compelled  lb* 
suspension  of  operations  until  the  spring.  A  channel  was  begun  through  the  ^«' 
above  "  the  Rooks,"  hy  Mr.  Hill's  dredge,  the  material  being  sconreil  away,  ml  M.' 
Brainard's  dredge  completed  one  cut,  1,600  feet  lung,  25  feet  wide,  and  5j  d«p>t  iv-i 
low  water,  through  "Kenvon's  Bar,"  throwing  over  the  side.  Mr.  Hill  reori'"! -'■ 
cents  per  cnhic  yard  fur  all  material  removed,  while  Mr.  BraLnard  received  t^T»p: 

Operations  were  resumed  March  25,  IB72,  by  Mr.  Hill's  dredge,  anil  continued  ii:^ 
Apnl  18. '  The  channel,  through  the  shoal  abuve  "  the  Rocks,"  begun  laat  fait,  wu  ('»' 
pleted.  It  is  935  feet  long,  70  feet  wide,  and  5|  deep  at  mean  low  water.  On  tbr  (■«- 
pletion  of  this  work  Mr.  Hill  withdrew  bis  dreilge,  on  acconnt  of  the  iiDposlti:l.t< 
of  her  working  prolitably  in  the  shoaler  and  harder  material  at>ove,  and  nn  aeoMUi:  i.: 
prior  engagements.  Arrangements  were  then  made  with  Mr.  Morris  F.  BraintfiL  ''  I 
Albany,  New  York,  to  dredge  through  the  shoals,  from  opposite  the  cemelenr,  np'>:' 
on  the  following  terms:  lie  to  dredge  a  single  cut,  throwing  over  the  side,  il  j*'' 
per  hoar ;  then  to  make  a  second  cut,  at  the  same  time  rentovitig  the  material  tkp'*'. 
out  fhini  the  tirst  cut,  and  scow  it  all  away,  at  24  cents  per  cubic  yud;  the*hallus>~ 
of  this  portion  of  the  river  rendereil  this  method  necessary.  A  channt^l  was  thai  o> 
94-S  feet  long,  43  feet  wide,  and  5^  deep  at  mean  low  water.  Work  waa  suspend'J  ^' 
21,  on  account  of  the  appropriatiuu  beiug  expended,  and  I  returned  to  thispb^i*'- 
followiug  day. 

The  material  dredged  in  this  river,  below  "  the  Rocke,"  wjis  rand ;  above  Ibii  n  "*•' 
sand,  intannixed  in  certain  places  with  gravel,  and  occasional  bowlden.     ItvaHdnnl*- 
partly  in  "Colonel  Willie's  Cove,"  at  the  mouth  of  the  river,  and  partly  is  Babf'l-    I 
South  Cove.  I 

The  following  is  a  summary  of  the  work  done  and  cxpeuditnie  thereliir : 

8,206  cubic  yards,  at  35  cents  i)er  cubic  yard |8."W 

«  4,724  cnble  yards,  at  38  cents  per  cubio  yard l.Xt"    , 

401J  hours,  at  S8.75  per  hour 3.ill■^ 

Total  for  dredging "■•'''';' 

For  additional  survey,  engineering  expenses,  &,e.,.,.. .... S,£M'> 

Halaiiccon  hand  July  1 ''■'"' 


W.I" 
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Tlie  future  impTovemcDt  of  tlie  P»wcatiick  River,  so  m  to  gWe  5}  feet  iif  water  at 
Inw  vrntui  up  to  Westerly,  rciiuires  aliiioat  continuons  (lre<l|{ing  from  tbepoiut  reached 
IbiH  )BHt  spriu);  iii)  to  tlio  nhiirves,  anil  tlje  widrniu);  of  the  channel  dreilgt^d  opposite 
the  cemetery.  TIilb  vita  not  made  the  full  iridth,  ns  it  wna  deemed  desirable  1^  make 
u  cbttDuel  HH  aoou  as  poiieible  tbrniiitli  tbe  shiinl  and  connect  tbe  nppec  cut  nitb  the 
lower  la  addition  to  this,  tbi^re  i«  some  dredginf;  needed  at  points  indicated  on  tbe 
arcompanyiiig  map,  wbicb  is  desirable,  but  not  absolutely  essentiiil  to  the  end  sougbt. 
Tbere  are,  atbo,  a  few  rocks  to  be  removed  at  diBerent  jKiiuts  iu  the  river,  tlie  expense 
uf  trbicb  would  be  small.  The  material  to  be  dnxlgud  is  sand  and  gravol,  iutermiited 
with  small  stones  in  tbe  npper  piii't  of  tlie  river. 

Tbe  fullowiug  is  an  estimate  of  the  cost  of  tbeimproveraeuts  proposed,  csMiutial  aud 
desirable : 

To  secure  a  channel  60  feet  wide,  SJ  deep,  to  Wceteily ; 

X,964  cubic  yards,  at  45  cents  per  cubic  yard $16,0.13  HO 

III  per  ceut.  fur  engiueering  expenses,  contingcucicH,  &.C 1,663  38 


Dredgiug  off  "  Gravelly  Beacb,"  so  as  to  atraigbteu  the  eliannel  at  that  point,  by 
making  two  cuts  alongaide  that  mode  last  fall : 

5,833  cnbio  yardn,  at  25  cents  per  cubic  yanl $1,4M  OO 

Removal  oi  a  piiiut  opposite  "  Babcock's  Cove,"  marked  A  ou  map,  5U0 

cabio  vords,  at  25  ceuta  per  cubic  yard 135  00 

Removal  of  a  point,  an  old  oyiiter-bed,  opposite  Lottery,  (marked  It  ou 

map,}  500  cubic  yards,  at  30  cents  per  uubic  yard 150  OO 

Removal  of  rocka 250  00 

1,983  00 
10  per  cent,  for  eogioeering  expenses,  contingencies,  &c \S8  3D 

2, 181  30 

Estimated  cost  of  all  improvements 820,478  iH 

Very  respectfullv, 

HENRY  S.  VAN  INGEN. 

Cjfil  Engineer. 
Brevet  Rrigadier-Geueral  K.  K.  Warrr.v, 

COijM  o/  Enffintai,  V.  S.  A.,  Keaporl,  Ehodf  hland. 


T  5- 
IMPROVEMENT  OF  THAMES  HIVER,  CONNECTICUT. 

At  the  (late  of  my  last  anonal  report,  August  31, 1S71,  nothing  bad 
beeu  done  on  this  river  under  the  appropriation  of  $15,000  approved 
March  3, 1871,  ex(:ept  to  make  a  contract  with  Mr,  Emory  R.  Sewartl, 
of  Albany,  New  York,  for  ilredging,  at  20  cents  per  cubic  yard.  Ho  did 
not  get  ready  to  work  till  the  lat  of  December,  and  then  was  prevented 
from  doing  anything  by  tliu  ice.  He  commenced  work  on  tbe  12th  of 
April,  1872,  and  by  the  31st  of  Angnst  had  removed  45,951  cubic  yards 
of  material  from  the  bars  known  as  "  Tbe  Hay-cocks"  and  "  Busboell's 
Keef,"  making  at  these  p^f^^s  the  channel  11  feet  deep  and  100  feet  wide^ 
at  meaa  low  water.  This  appropriation  will  complete  tbe  channel  of  the 
same  capacity  up  to  the  rolUag-mill  wharf.  The  time  of  Seward's  con- 
tract was  extended  so  as  to  allow  him  to  work  out  the  appropriation. 

The  act  approved  Jane  10, 1872,  appropriated  110,000  for  continuing 
the  improvement  through  the  fiscal  year  ending  June  30, 1873.    Adver- 
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tisements  for  proposals  irere  issued  June  28, 1872,  to  do  tlie  work  accord- 
iug  to  the  following  specifications : 

Dredging  is  to  be  done  in  the  channel  of  tbe  rivor  below  Norwich,  Conneeticit, 
where  it  is  less  thnn  100  tiiet  wiiio  and  11  feet  deep  at  mean  low  water.  The 
depth  of  water  on  the  bars  is  now  about  9  feet  at  mean  low  water.  The  uaterial  lo 
be  dredj^ed  ia  sand,  with  some  mud. 

The  diedged  mateiial  can  be  deposited  at  all  timea  within  a  distance  of  one  sod  a 
half  miles,  and  at  high  water  in  coves  near  where  the  dredging  Is  done  with  ecowa  of 
6-feet  draught. 

Proposals  will  state  the  price  per  cubic  yard,  measnred  in  the  bgowb,  for  dredging 
and  dumping. 

Tbe  lowest  proposal  was  Mr.  E.  R.  Seward's,  to  dredge  for  19  cents 
per  cubic  yard;  and  a  contract  lia!4  been  made  with  him. 
The  following  is  an  abstract  of  the  proposals  received : 


by  Google 


EEPORT  OF  THE  CHIEF  OF  ENGINEERS. 


IS 


III 


li    I'll 

11  iiii  i 


li  III i  E~ 

8"S    S'SSS   8 
II Jill    I 

TTiillT" 


|§  isss  5 


i5    igife 

li  itii  i 


by  Google 


830  KEPORT.  OF   THK    CHIEF    OV   ENGINEERS. 

It  has  been  stated  in  former  reports  that  tlie  Middle  Uronnd,  by  hwnj 
wnsbed  away,  furnisbed  the  mateiial  by  wliicb  tbe  cut£  in  the  chanail 
below  become  tilled  ii|>.  The  experience  we  bave  had  does  iiot  sDstain 
this  opinion,  because  the  Middle  Ground  remains  all  the  time  uncbaugnL 
and  the  dredged  channels  are  cotitinually  filling  up.  OhservatiiHig  ihr 
past  season  show  that  this  material  is  brought  down  by  th«  Btirami 
which  form  the  Thames  Biver,  and  dejwsited  in  it,  and  it  seems  probu 
bio  there  is  no  remedy  for  this  but  continued  dredging.  It  is  e^tpectnl 
that  the  funds  iu  hand  will  do  much  toward  removing  the  ilidiDe 
Ground,  a  thing  the  people  of  Norwich  greatly  desire,  and  its  remora! 
may  serve  to  form  a  cateb-basiu  or  receptacle  to  prevent  the  mateiiiJ 
from  above  passing  below  this  place. 

I  allnded  in  my  last  annual  report  to  a  statement  that  had  been  madr    ' 
about  the  efl'ect  of  the  wing-dams,  many  years  built  u)>€>u  the  Thanns    I 
having  had  the  effect  to  reduce  the  height  of  the  flood  tide  at  Xonrirli.    | 
on  an  average  over  one  foot.    Careful  examination  ot  the  records  nl 
tides  before  ttie  jettees  were  built,  and  since,  shows  that  they  faavewK 
sensibly  affected  the  rise  of  the  tide,  and  that  the  idea  probably  aro* 
from  comparing  the  former  extreme  tide  with  the  present  mean  tide. 

This  is  an  interesting  engineering  question,  and  merits  consideration 
on  that  account,  and  I  give  the  following  esavt  comi>arison  of  the  litln 
before  and  after  the  wing-dama  were  built. 

By  observations  under  Major  Bathe,  Topographical  p;ugineers,ruit«i  I 
States  Army,  between  July  11  and  30, 1S29.  (See  his  map  on  file  in  tk  j 
ISnglucer  Department:} 

Tliemp.in  tiso  nlia  fall  in 3.15  ft-- 

Fall  ofloweHttidi-beli.wnieuu  low  water 9£>   " 

Rtseof  IiielivHl  tide  nbovH  mi'au  low  water Xlh  ' 

Extreme  rts>!  ami  full tSIJ   " 

By  observations  under  Colonel  Houston,  United  States  Engtuei'ts.  >■ 
186«: 

The  mean  rise  ami  fall  U aiSS  f"i 

Fall  ofloweat  tide  bolow  nn-nn  low-water MM   " 

Rine  of  highest  tide  above  nieau  low-VJattT 3.»il    " 

Extreme  rise  a Ld  fall k.e£>   ' 

I  have  not  thought  it  necessary  to  ask  fur  any  appropriation  fur  ib>- 
flscal  year  ending  June  'M,  1874. 

Thames  Kiver  is  in  the  New  Loudon  collect  ion -district.  New  Ixiuiii'i 
is  the  port  of  entry,  and  the  revenue  collected  there  during  the  fi^'jl 
year  ending  June  3U,  1872,  was  4rJ,()01.Il. 

Stalemeat  of  fvndi. 

Amount  iivoilable  July  1,  1-^71 ?r..SEV 

Amount  appropriateri  by  act  t>(  June  10,  18J!J IC.t"  '' 

Anicmnt  exiieuded  dnrinj;  Ibe  (iflval  year  euUiiii;  June  JO,  X'fTi T.i!^  <' 

Amniiut  available  July  1,  1872 Ir !'"  '-■" 


mrROVEMENTOF  COKSECTKIT  RIVEE  BELOW  HAlarORn.COSSECTiaT 

My  re[K>rt,  submitted  February  12,  1872,  accompanied  by  one  fn'* 
General  Theo.  C.  KIlis,  civil  euRineer,  both  printed  as  House  Ex.  I''"'- 
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Xo.  251,  secoud  session  Forty -second  Congress,  gave  a  complete  account 
of  tbis  work  up  to  tbat  date.  Bince  then,  some  dredging  bas  been  done 
at  Pistol  Point  Bar,  and  a  survey  begun  at  Saybrook  Bar,  at  the  moutb 
of  the  river,  under  the  appropriation  of  J35,000,  approved  March  3, 1S71 ; 
and  without  exactly  repeating  the  report  of  Febrnary  13,  I  will  here 
make  extracts  from  it,  combining  General  Ellis's  report'  with  mine  and 
adding  such  information  as  will  bring  the  whole  down  to  the  close  of 
the  fiscal  year  ending  June  30, 1872. 

By  reference  to  my  last  auunal  report,  it  will  be  seen  that  the  contract 
for  removing  Chester  Bock  was  awarded  to  Mr.  \V.  1).  Daisley,  of 
Boston,  at  $20  per  cnbic  yard,  the  lowest  proposal  received.  After  a 
short  trial  he  gave  up  the  work  and  declined  to  enter  into  a  contract. 
As  he  had  not  proper  preparations  for  the  work,  and  appeared  to  have 
begun  in  good  faith,  but  without  compreheuding  the  difficulties  before 
him,  I  did  not  tfaiuk  it  worth  while  to  attempt  to  compel  him  to  do  the 
work.  I  have  since  been  led  to  think  the  removal  of  this  rock  as  not  of 
immediate  importance,  and  have  taken  no  further  measures  to  have  it 
removed. 

My  last  annual  report  also  shows  tbat  the  contract  for  dredging,  nnder 
the  appropriation  apf>roved  March  3, 1871,  was  awarded  to  Mr.  Morris 
F.  Brainard,  of  Albany,  Kew  York,  who  made  the  lowest  proposals. 

There  arc  six  maps  on  tracing  cloth,  showing  the  localities,  with  the 
parts  worked  upon  shown  in  colors  by  months,  and  with  figures  indica- 
ting quantities.  (These  maps  are  all  the  same  as  those  forwarded  with 
my  report  of  February  12,  1873,  above  referred  to,  except  that  for 
Pistol  Point  Bar,  where  some  dredging  has  since  been  done,  and  another 
map  of  tliis  bar,  showing  this  subsequent  work,  is  sent  herewith.) 

At  Hartford  Bar,  the  dredging  for  widening  the  channel  contiuned 
from  .July  1st  to  November  5th,  when  the  proposed  channel  of  200  feet 
wide  and  8  feet  below  extreme  low  water,  or  9J  feet  below  ordinary  low 
water,  was  finished.  For  the  greater  part  of  the  distance  the  actual 
width  taken  out  is  210  feet.  The  dredgiog-machine  used  was  a  largo 
one,  with  side  scoops  on  endless  chains,  25  feet  apart,  so  tbat  the  dredge 
moved  laterally  25  feet  to  cut  a  complete  channel  50  feet  wide.  A  part 
of  the  work  was  done  early  in  the  season  by  a  smaller  Osgood  di-edge, 
cutting  about  30  feet  wide,  and  taking  two  cuts,  which  made  an  even 
number  of  cuts  with  the  large  machine  run  over  the  200  feet.  This  is 
shown  on  the  accompanying  tracing.  The  amonut  of  work  done  in  each 
mouth,  at  this  place,  is  as  follows: 

Cuhic  rBTds. 

Joly,  earth  excavated ; 10,597 

August,  earth  excavated ia,7o:l 

September,  earth  oxcavated 13,309 

Octuber,  earth  excavated lI.TOiJ 

November,  earth  excavated 1,533 

Total 40,983 

The  work  of  dredging  the  channel  at  Clay  Banks  was  done  from  July 
2G  to  August  3.  It  is  for  a  short  distance,  and  about  100  feet  wide.  The 
depth  ia  8  feet  at  the  lowest  water.  To  make  the  channel  at  this  point 
much  wider  is  unnecessary,  as  for  some  distance  below  it  is  quite  narrow. 
A  great  amouut  of  dredging  would  be  required,  with  perhaps  no  heuotit 
to  navigation,  ns  it  would  diminish  the  depth  of  water.  The  smatl  stone- 
heap,  marked  H  on  the  map,  was  removed  by  the  steamboat  company 
previous  to  the  Government  work  being  commenced.  The  quantities 
"•moved  at  tbis  place,  are  as  follows : 


byGoogIc 


KEPORT  OF  THE  CHIEF   OF   ENGINEEBS, 


July,  eartU  escnvateil tn 

AuKuat,  earth  excavated I.i?' 

Total Vm 

At  the  old  pier,  marked  I  ou  ttie  map,  dred^nuff  vaa  commence 
August  8,  but  the  dredge  being  sent  to  Chester  Bock,  it  was  discon- 
tinued until  tiie  21)jt,  when  it  was  resumed  and  finished  ou  September  1. 
TLis  dredging  was  to  remove  the  obatructioo  caused  by  the  old  etonc 
pier. 

The  qaantities  removed  at  tbis  place  are  as  follows : 


Hoatba. 


AoKtiit    I  l.*i9  !.>• 

Beptember I  198  Ul 


Total r  1.661 


The  work  at  pier  J  was  commenced  September  3,  and  completed  ou 
tbe  7th.  Like  the  preceding,  tbis  was  to  remove  the  obstruction  cansei) 
by  the  old  stone  pier.  The  quantity  taken  out  at  this  iioint  is  as  follows: 
September,  earth,  1,668  cubic  yards  j  loose  rock,  650  cubic  yards. 

At  Pratt's  Ferry  Bar,  dredging  was  done  to  widen  the  channel  alre«d> 
made,  iVoiu  July  11  to  25,  and  I'rom  August  3  to  the  7tk,  as  shown  uu 
tbe  mai>8.    Tbe  quantities  taken  out  at  this  place  are  as  follows: 

Jaly,  eftrtb  eicavatnl 4>" 

Anguat,  eartb  e:icavat«d 1.1  ■- 

Total h»Z 

At  the  piers  and  bar  at  South  Glastonbury,  dredging  wascommenwl 
on  September  8,  and  completed  November  23.  This  dredging  was  t.> 
stniigbten  the  channel,  and  remove  the  cause  of  tbe  obstruction,  by 
taking  out  part  of  the  large  stone  piers,  as  Rhowu  on  tbe  accompan.viD£ 
map.    The  quantities  taken  out  at  this  place  are  as  follows: 

Months.  I      Eartll.        Loom  n>l' 

j  CuUe  jwrd*.    C«*«  >«r-'»- 

Septenibw 1  10,176  I  W 

OcWber I  13,9r«  i  « 

November 1  6,TX\  « 


Total  . 


'I 


Work  was  commenced  at  Pistol  Point  Bar  on  the  24th  of  yovemlw- 
and  was  stopped  by  ice  on  the  29th,  The  quantity  taken  oat  at  tbi- 
place  in  November,  1871,  wa^i  2,154  cubic  yHnis  of  earth.  Work  wasn- 
suni<>d  on  this  bar  on  the  24th  of  April,  18T2,  and  314  cubic  yartU  exi'J 
vated  during  the  month.    In  May  the  amount  excnvatwl  wax  ll'.ai'* 
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cubic  yards.    In  Jime  it  was  10,499  cubic  yardit.    Ibis  closed  this  c 
tract  with  Mr.  Brninard. 


Cubic  sarda, 

November,  1871 ;  2,154 

April,  li^2 314 

May,  1872 ,  12,0:18 

Juue,  1872 1  10,499 

Toliil '  25,005 

All  of  the  foregoing  dredginf^  has  been  taken  out  S  feet  below  the 
lowest  water,  or  9J  feet  below  tlie  ordinary  low  level  of  the  river  in  the 
dryeat  time  in  the  summer  months. 

At  Chester  Hock  a  deep  ti-eiich  was  dredged  out  around  the  part  of 
the  rock  to  be  removed,  to  facilitate  the  operations  of  the  contractor. 
This  was  done  between  August  9  and  ICth.  The  contractor,  however, 
did  little  toward  removing  the  rock.  He  removed  such  loose  portions 
as  he  could  without  blasting,  and  afterward  drilled  four  small  holes, 
which  he  blasted  on  the  29th  and  30th  of  August.  They  displaced, 
however,  very  little  of  the  solid  rock.  The  contractor  did  very  little 
afterward,  and  on  the  Idtb  of  September  packed  up  and  left  with  hia 
schooner  and  tools.  The  quantities  taken  out  at  this  place  are  a& 
follows : 


Months. 

1      Etttb. 

Solid  rock. 

,  CuAie  yonfo. 

Cubic  sardt. 

I  have  been  particular  in  giving  tbe  amount  of  dredging  at  each  place 
in  this  report  for  convenience  of  future  reference,  for  tbe  time  is  coming 
when  it  will  jirobably  be  desirable  to  compare  the  cost  of  this  method 
of  improvemeut  with  some  other. 

For  this  purpose,  too,  careful  surveys  have  been  made,  and  pefmaneut 
stone  reference  points  were  set  at  Ilartford  Bar,  Pratt's  Ferry,  Glas- 
tonbury Piers,  and  Pistol  Point  Bar.  Tbe  stones  are  3J  feet  long, 
squared  to  i  inches  at  the  top,  with  a  hole  drilled  in  the  center,  filled 
with  wooden  plugs,  having  a  copper  nail  to  indicate  the  exact  point. 
Tbe  position  of  these  stones  and  their  heights  above  low  water  are 
shown  on  the  maps  of  the  places  before  mentioned. 

Duiing  the  time  from  July  1  to  December  1  tbe  height  of  the  river 
at  tbe  Hartford  gauge  has  been  taken  three  times  daily,  at  about  the 
hours  of  8  a.  m.,  12  m.,  and  5^  p.  m. 

The  Connecticut  River  below  Hartford  affords  uow  a  channel-way  at 
low  water  of  8  feet  depth,  but  will  probably  require  an  annual  expendi- 
ture for  dredging  to  maintain  this  capacity,  for  the  banks  are  subject  to 
abrasion  in  many  places,  and  channels  already  made  are  liable  to  slit  up. 

Some  of  the  dredgiug  done  at  Pistol  Point  Bar  is  over  a  part  of  the 
river  previously  dredged  in  1870. 

53  E  .vKl^lc 
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The  contriict  made  in  1870  nitli  Mr.  Emory  R,  SevArd,  to  do  the 
piling  required  at  JJartford  Bar,  \raa  not  fulfilled  by  bim,  and  was  so 
stated  ill  tlie  last  aiiDual  report.  He,  bowerer,  agreed  to  go  on  with  it 
ill  1871,  if  the  time  were  exteuded ;  aud  this  extcttaiou  was  granteil  to 
liim.     He  bas  siuce  i>erformed  tbe  work. 

The  namber  of  piles  driven  in  different  months  is  as  follows: 

AiignHt IW 

Seplember ,,   IS 

October 160 

Total 54T 

In  the  month  of  January,  during  a  rise  in  the  river,  there  was  a 
tendency  to  cut  out  between  the  shore-end  of  this  piling  and  the  bank, 
and  about  2'i  feet  of  sheet-piling  was  pat  in  to  prevent  it.  The  work 
has  stood  well,  and  fully  answers  its  purpose  of  protecting  tbe  banks 
from  abrasion. 

Appropriation  of  $40,000,  approved  June  10, 1872. 

Advertisements  for  proposals  for  further  dredging  were  issued  June 
38,  according  to  tbe  following  specifications: 

AT  "PBATT'B   FEItRY   UAIl." 


Tbe  nuiouut  to  bo  renioTed  bere 
eiLcavntion  to  lie  done  is  from  S 
aliout  1  foot. 

(20 


BKHOVAL  OP  TBK  WBECK  OK  scnooNEn  "sAv  state"  rsmu  BAVurtooK  bah. 

Tbis  wreck  lies  nboiit  one-balf  a  mile  soiitb  of  tbe  Sa;brook  ligbt,  on  the  eukrlj 
eilge  of  Uie  cbannel,  nitb  about  (J  feet  of  WBt«r  around  ber  at  low  water.  The  hall  ia 
65  feet  long  aud  22  feet  wide,  and  Is  BO  much  brokea  up  that  it  will  ptobably  bavs  to 
be  raieed  in  pieces.  Tbe  wreck  <b  nearly  covered  at  high  wat«r.  The  tide  naea  hett 
alKtut  4  feet.  The  portions  uf  wreck  removed  are  to  be  dopouted  where  they  will  dM 
again  obstruct  navigation. 

Proposals  for  wiug-dams  and  other  improvements  alrave  Hartford  will  not  be  a^'- 
cited  until  further  ezamiuations  have  beeu  made. 

The  following  is  an  abstract  of  tbe  proposals  received: 

AUii'act  oj  pTOpotaU  for  the  improitment  of  the  CoKnretieM  Sivtr  Mon  Barfford,  marri 
artke  engineer  office,  U.  S.  A.,  Xewport,  Rhode  Ittaud,  Tuetdaj,  JtUg  30,  HSm. 


y»ut  and  addr«H  of  bidder. 

Price     per    cubic 
yartfmdredgiug. 

F^j!       I'oint 

ffl 

Q«rgo    W.  TowBsen.!.   11 
Couri  ainft,  BoatoD,  Uas- 

imoojsqrt. 

.leis 

i^^.Ji'^.rt 

«tr«t.  New  York  City. 

Now  York. 
Henry  C.   l>niiRlaa  &  Co.. 

iort 
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1^ 
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1 

•R*«lvodiiti>IDcolla.in. 

JnlyaO,in*.    Prop. 

■aalauol  Id  duplies 
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Tlie  contract  for  dredging  ^as  awarded  to  Mr.  M.  F.  Braiuard,  but 
the  river  lias  been  at  too  higU  a  stage  to  permit  of  any  work  being  done, 
and  none  lias  been  needed. 

The  contract  for  removing  the  wreck  was  awarded  to  Mr.  G.W.  Town- 
send,  and  lie  is  expected  to  do  it  iu  September. 

The  Sajbrook  Bar,  at  the  mouth  of  tbe  river,  has  been  carofitlJy  sur- 
veyed by  General  Ellis,  civil  engineer,  bnt  tbe  plan  of  improvement 
cannot  be  (Ixcd  upon  till  tbe  completion  of  tbe  maps,  which  are  now  in 
progress. 

The  cheapest  improvement  of  the  Snybrook  Bar,  so  as  to  deepen  tbe 
.entrance,  can  probably  be  best  made  by  some  kind  of  a  vessel  to  plow 
up  tbe  material  and  allow  the  currents  to  sweep  it  away ;  and  for  this 
purpose,  and  for  dredging  at  other  places,  I  recommend  an  appropriation 
of  t40,000  for  the  fiscal  year  ending  June  3U,  1874. 

The  Connecticut  River  below  Hartford  is  in  the  Middletowu  collection- 
district.  Middletown  is  the  nearest  port  of  entry.  Tbe  revenue  col- 
lected there  during  the  fiscal  year  ending  June  30,  1872,  was  $4,695.72. 

Statement  of  funds, 

AninnntavaiUbk  July  1,1871 J52.829  28 

Amount  appropriatnl  by  iict  of  Jaim  ID,  1S72 40,000  00 

AniouDt  eKpeiiiled  dnring  liscol  yeareuJiDg  JuDe30, 1672 52,&83  15 

Amoautavailabli!  July  I,  167i 40,846  13 

Aiuoiiut  reqnii\tl  duriuj;  fmcal  year  emliiig  Juim  30, 1874 40,000  00 


Tbe  condition  of  this  work  at  tbe  close  of  last  year  was.shown 
ill  my  report  dated  January  18, 1872,  printed  as  House  Executive  Docu- 
ment No.  142,  Forty-second  Congress,  second  session,  which,  with  that 
of  Oenertvl  Theodore  G.  Ellis,  civil  engineer,  my  assistant,  I  apiiend  to 
this.  Nothing  has  been  done  since,  except  to  prepare  for  additional 
8nr\-eya. 

In  this  former  report  it  is  stated  that  tbe  first  $20,000  for  this  work 
had  been  devoted  to  making  wing-dams  of  stoue  between  Hartford  and 
Windsor  Locks,  for  the  purpose  of  increasing  the  low-wnter  d^thS  at 
the  Scantic  Biver  Bar,  Strong's  Island  Bar,  and  Farmington  River  Bar, 
at  the  latter  of  which  the  work  was  interrupted  by  a  rise  in  the  river. 
It  was  designed  to  build  wing-dams  also  at  Barber's  Landing  and  at 
Higby'a  Point.  At  the  time  this  work  was  suspended,  there  remained 
aa  unexpended  balance  of  the  first  appropriation  amounting  to  abont 
$3,000,  The  continued  high  water  has  thus  far  prevented  a  resumption 
of  the  work,  or  even  an  examination  to  ascertain  the  condition  and 
effect  of  wbat  has  been  done.  By  tbe  act  approved  March  3,  1871, 
$20,000  more  was  appropriated  to  improve  the  river  above  Hartford  and 
below  Holyoke.  About  $5,500  of  this  was  used  in  making  a  thorough 
survey  and  plan  of  improvement  of  the  Enfield  Rapids,  the  result  in 
full  being  in  the  re^iort  made  January  18,  1872,  above  referred  to,  and 
now  appended  to  tbis  report. 

This  report  shows  that  $870,000  will  be  required  for  the  improvement 
of  the  Enfield  Rapids  aloue,  which  can  only  be  by  a  canal,  and  that  so 
great  a  snm  will  probably  be  required  to  thoroughly  improve  the  river 
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betweeu  these  rapids  and  Hartford ;  that  the  ext«nsioD  of  the  canal  dnvn 
to  Hartford  may  be  a  better  plan.  The  detertniuation  of  this  tgiiestioii 
called  for  additional  surveya. 

Further  surveys  are  also  required  between  the  Enfield  Rapids  ud 
Holyoke.  In  this  report  of  January  18, 1872,  the  att«ntion  of  Congress 
was  called  t«  the  fact  therein  established,  that  a  thoroiifih  improvemeDi 
of  the  river  over  the  entire  space  designated  would  cost  in  the  neigbbot- 
hood  of  $3,000,000,  and  that  only  ameliorations  of  snch  insigniGraot 
navigation  as  now  existed  could  be  produced  by  small  appropriationi'. 

By  the  act  approved  Jnne  10,  $lJ0,00O  were  appropriated  for  in' 
proving  the  river  between  the  Enfield  Bapids  and  Holyoke.  FromsDrli 
preliminary  examinations  as  I  had  made  no  special  improvemeot  in 
this  section  of  the  river  had  been  reported  necessary,  so  that  I  have  ili 
rected  a  careful  survey  to  be  made  of  it,  to  see  whetlier  the  inonev  can 
be  used  to  advantage.  This  survey,  and  that  betweeu  the  Enfield  Biii>- 
ids  and  Hartford,  will  be  made  this  season,  if  the  river  gets  suffinentli 
low.  It  is  well  to  state  here  that  the  former  survey  between  the  EnfeW 
Bapids  and  Hartford  was  made  in  the  depths  of  midwiuter,  andforlbr 
purpose  of  attempting  to  ameliorate  the  navigation  with  the  limilfi 
means.  The  next  survey  will  be  made  with  a  view  of  thoroughly  nswr- 
taiuiug  the  capacities  of  the  river  for  the  improvement,  and  to  delet 
mine  upon  the  best  plan  for  doing  it. 

For  furtlier  information  in  regard  to  the  subject  I  beg  leave  loirfrr 
to  the  annexed  reports. 

8late}nent  of  funds. 

Amount  avnilttble  July  1,  IWI J19,3Mil 

Amount  appropriated  by  act  of  June  10,  1872 Al.ii»'  '*' 

Aniouut  expended  duriugthe  flftcal  year  ending  June  30,  ISM 1.  j(l  l' 

Amount  available  July  1,  16T2 37.^1  It 


EiioiNKBn  Opc^'icr,  |ixrrKi>  Statks  Armv. 

Xtmport,  BMiHle  Uland,  Januurg  li.  1$». 

Gekkiial:  I  liave  the  honor  to  make  the  followiug  report  of  operatioiu  fot  lU 
improvement  of  the  Counecticat  Siver  abcive  Hartford,  Counecticut,  and  beh>«  H"!- 
yoke,  Massachusetts,  iluriDK  the  lost  half  of  the  year  ISTl. 

The  condition  of  this  trork  at  the  date  of  my  last  annual  report,  Aii^nst  31. 1'T1,> 
given  in  your  printed  last  annunl  report,  pp.  7S6  to  TCti  inclnsivp.  From  this  it  siirr)> 
that  the  ilrst^.OOO  appropriated,  approved  July  11, 1870,  for  tlis  river  above  HanAo'- 
had  been  Hevoted  to  suTveyiug  and  Improving  the  river  by  wing-^anis  betwem  tHiT- 
ford  and  Windsor  Locks,  nud  that  the  work  was  then  in  progress  on  Scantk  Bar.  >" 
p.  760.) 

The  appropriation  of  tQO.OOO,  approval  March  3,  It'll,  was  made  Hiec!fc»!ij  i" 
embrace  the  Eiilield  Falls,  and  yet  so  small  an  amount  would  areni  ta  mdirale  iLi: 
with  regard  to  au  obstructiou  of  such  magnitude,  notbing  boyond  «  thorough  anr  •> 
and  examination  of  the  river  could  have  lieea  contemplated,  although  it  <ra«  tiw  li:.- 
an  amount  for  au  ordinary  survey. 

Had,  however,  the  appropriation  licen  large  cnongh  tojustify  an  attempt  (o  impr*' 
the  navigation  at  tlio  Gntleld  Falls,  it  would  ncvertlieless  in  this  ease  have  Imo  Dr>i~ 
sary  to  make  a  Hurvey  atul  elaborate  a  ptau.  A  sun'ey  being  thus  a  lint  fw|U>9ii'. ' 
directed  one  to  be  made  by  the  awistant  in  charge  of  the  Connecticut  River  iDlp^»'' 
meuts.  This  asaixtant  in  (ieuenil  Theoiloro  O.  Ellis,  civil  engineer,  a  rraidenl  uf  lli" 
Aitd,  Connecticut. 

The  survey  was  in  progress  at  the  time  of  my  last  annual  report,  (see  p.  763.) 

Dnriug  the  tint  part  of  Octolwr  1  made  a  personal  examination,  in  cnmpacy  « ' 
Oen«ral  lilli«,  of  the  falls  and  tlio  existing  canal  around  them  on  the  ne<l  ».hnv  •■ 
the  river.  As  it  was  important  in  engineering  for  snch  an  espensive  work  to  tti' 
cognisance  of  the  caiiabilitien  of  the  river  for  navigation  aliove  ai»l  lieloir.  w*  mImiA*. 
onr  examination  np  to  and  including  the  water.power  dam  at  Uiller's  FaiK  al"^- 
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tbirtj-two  miles  above  Hulfoko.  ARer  n  thorongh  |>eisoiinl  dUciixsioii  with  General 
Ellis  un  the  main  )Hi<nts  to  be  cuusic1cro<1, 1  left  it  with  him  to  prepare  the  report,  nod 
I  transmit  it  herewith. 

It  ia  more  espociully  (Invoted  to  the  improvemenl  of  the  EnHeld  Falls  or  Rapids,  bat 
takes  into  the  diaf^tnision  of  its  value  a:i<l  iinpottance  the  capacity  for  unvigstinu  of 
the  river  aliove  aD<t  below  it.  With  reiranl  to  the  special  part,  the  futls,  the  subject  is 
very  comiiletely  and  clearly  presented,  and,  though  so  concise  as  to  be  soon  read 
through,  it  is  exhnostive. 
■  The  Enfield  Falls  are  entirely  in  the  State  of  Conneeticnt. 

U  would  be  perbapa  sofllcient  for  nio  to  stop  here  with  my  report ;  but  in  order  to 
aid  those  wlio  urn  willing  to  adopt  the  conclnsious,  niid  have  not  time  to  thoroughly 
consider  the  matter  themselves,  I  vill  endeavor  to  give  snme  of  the  leading  features 
and  conclusions  arrived  at,  with  certain  military  matters  of  incidental  importance. 

Hartford,  on  the  Connecticut  River,  is  aliont  forty-nine  ■miles  by  the  coarse  of  the 
.«haoup|  from  thu  sound,  and,  nince  the  impi'oveinents  of  the  la^t  tvrn  years,  cnn  be 
rencliwl  by  vesst-ls  of  from  7i  to  8  feet  draught  at  low  tide.  The  tide  iu  low  stages  is 
sensible  here,  and  anioiinls  to  nboul  one  font. 

From  Hart/ont  to  (*t  foot  of  Ihr  EnJUld  Fall$,  the  distancu  is  ten  and  three-fourths 
miles,  nnd  by  an  oxainination  in  low  water  of  ItiTO  there  was  in  some  places  a  depth 
over  the  Iwrs  of  only  alxmt  15  inches.  The  bed,  however,  was  sandy  and  very  broad, 
iind  the  volume  of  the  water  flowing  wivi  about  4.000  cubic  feet  a  second  on  a  sentle 
iilope.  Within  this  space  the  tide  becomes  iusensiblp.  After  I  have  finished  with  the 
plan  of  improving  the  EnHeld  Fulls,  I  shall  recnr  to  the  iiuestion  of  improTing  this 
reach  of  rivei-. 

Thr  Enfield  t'alh  i-\ie}n\  Up  the  river  five  and  onB-foiirlh  miles,  the  head  of  them  being 
nixtiren  luites  above  Hartford.  The  Ih-iI  of  the  river  h  here  coiitinnons  rock,  and  thu 
total  fall  at  low  water  is  31.6  feet.  The  fall  is  not  uniform,  hnt  arranged  In  slopes  as 
follows :  Bi-ginning  at  the  bead,  in  first '4.t<00  feet,  falls  10,1  feet ;  In  next  7,000 feet,  falls 
1.7  leet ;  in  next  8.RU0  feet,  falls  17.6  feet ;  in  next  ti.riUO  feet,  fulls  2.^^  feet.  The  slopo 
hi-com<-s  luuro  uniform  as  the  river  rises.  At  tlie  highest  Hood  the  total  fall  is  17 .G 
feet.  The  risi^  from  lowest  to  highest  water  at  the  head  of  the  falls  in  nbout  20  feet; 
nt  the  foot  of  the  falls,  30  feet.  The  volume  at  high  water  is  uliout  1(;2,000  cable  fi-et 
iwr  second.  General  Ellis  gives  tbese  iinantities  in  more  detail,  but  euongb  is  here 
stated  to  sliow  nny  engineer  that  navigation  around  such  an  obstruction  can  only  be 
obraineil  at  couslderaule  expuniie. 

There  is  practically  no  nntuml  navigation  at  these  falls,  und  it  is  enough  here  to  say 
that  tho  improveiiieTit  of  the  natural  channel  s<i  as  to  procure  the  navigation  desired 
is  impossible. 

The  existing  canal  is  limlteil  by  th<'  cai>ncity  of  its  locks  to  passing  boots  77  feet 
long,  Itj  feet  wide,  alllionuh  as  a  canal  it  is  a  respectable  work. 

thim  Ike  Eftfield  FalU  lo  Hol^oke,  a  distance  of  eighteen  miles,  there  is  now  at  ordinary 
low  water  a  depth  of  navigatiou  said  to  be  from  four  to  live  feet.  Some  improvement 
will,  however,  undoubtedly  be  reqnired  to  realize  this,  and  draws  will  have  to  be  made 
in  the  bridges.  Holyoku  is  thirty-four  miles  above  Hartford.  At  Holyoke  a  dam  has 
been  cnnstructed  across  the  river,  and  canals  for  the  water-power  constmcteil  on  the 
west  side  of  the  river,  which  can  at  no  very  ereat  exjiense  b«  altered  and  adapted  to 
tbe  passage  of  iMatH,  and  it  would  probably  become  prolitable  to  do  so  as  soon  as  ves- 
sels could  reach  there  from  below.  At  Holyoke  the  lockage  would  have  to  raise  vessels 
a  height  of  sixty  feet. 

From  Holjfoiit  to  the  foot  of  MiUer'i  Fallt.  a  distance  of  siity-six  miles  above  Hart- 
ford, the  river  contains  no  serious  obstrnctlons.  flows  over  u  sandy  bed,  and  is  suscepti- 
ble of  ordiunry  river  improvements,  but  I  do  not  know  its  present  capabilities.  If  navi- 
gation shonid  ever  be  niade  continuous  to  this  point,  it  would  then  be  in  connection 
with  the  low-grade  railroad  passing  through  tbe  Hooeae  Tunnel,  now  In  a  fair  way  of 
early  completion.  It  does  not,  liowever,  seem  even  remotely  nrobnble  that  it  will  pay 
loconstnict  a  canal  around  Miller's  Falls;  and  thus  wo  are  limited  in  oar  considera- 
tion of  the  value  of  tbe  improvement  of  the  Knfield  Falls,  first,  to  tbe  thirty-four  miles 
of  river  between  Hartford  and  Holyoke,  and,  proximately,  to  the  additional  thirty-two 
miles  between  Holyoke  and  Miller's  Falls. 

I  will  now  proceed  to  the  consideration  of  the  improvements  at  the  Enfield  Falls. 

General  Etlis  considers  estimates  for  and  discusses  the  ndvuntoges  and  disadvantages 
of  Hve  different  plans.     In  general  terms,  he  states  tbem  as  follows : 

Firii  plan. — A  canal  on  the  icctI  side  of  the  river,  extending  from  tlie  present  dom  at 
the  bend  of  the  rapids,  parallel  to  tbe  old  canal,  down  lo  a  point  just  above  tbe  village 
of  Windsor  J^ocks ;  and  a  channel  to  the  deep  water  below,  to  be  tbnned  by  excavating 
iu  tbe  bed  of  the  river.    Cost,  $1,29.1,666. 

Steoudptaii. — A  canal  on  the  eatt  side  of  tbe  river  from  tbe  daui,  at  tho  head  of  the 
rapids,  to  tbe  deep  water  below  the  rapids.    Cost.  $81)9,636. 

Third  plan. — To  dam  tbe  river  at  the  bead  of  King's  Island,  or  a  little  below,  and 
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contiDiie  downtrard  with  a  caofll  on  tli«  ea»t  aidu  of  the  river  to  the  deep  v 

CoRt,  f961,G()». 


Foarlh plaK. — To  dam  the  river  nt  a  point  near  the  Enfield  bridge,  and  lock  in 

' below  ;  ilam  it  again  just  below  the  ruilroad-bTid)[e  near  Wiudsor  Locki  in 

wilh  a  canal  to  the  foot  of  the  rapids.    Cotit,  $1,33-2;I08. 


Fifth  plan. — To  improve  the  old  cannl  ho  as  to  be  Tiavigable  for  boats  of  innti'^ 
size.    Cost,  $1,907,565. 

The  diBcuasioD  of  these  plans  jnstiBea  General  EllU  iii  rejectiu);  the  first,  foortb,  ini'. 
lifth  plans  above  stated,  leavinfihiui  only  tochooso  between  the  second  and  third,  audi 
modification  of  the  fifth,  by  which  the  old  canal  would  be  but  partial);  improvnl  ■[ 
the  present  time. 

After  fully  consideriDg  the  arguments  he  presents,  I  am  in  favor  of  adopting  U* 
secoud  plan  proposed  by  b'im,  provided  no  imuxpected  obstacles  should  be  mft  in  uniU' 
ing  a  right  of  way,  I  therefore  adopt,  as  the  estimate  for  improving  the  Enfield  F*!)^ 
1869.636,  or,  in  round  numl>era,  (370,000. 

Tlie  least  width  of  the  canal  is  to  be  150  feet  on  the  vrater-line,  and  it  will  lu" 
tbrt»B  lift-loclcB  to  overcome  the  fall  of  31,8  feet,  whose  dimensions  are  to  be  SU)  frri  a 
length,  50  f«et  in  width,  and  to  have  six  feet  of  water  on  the  lower  miter-siUi. 

An  estimate  of  these  proportions  reqnires  a  brief  statement  of  the  cause*  which  bli' 
led  tu  its  being  made  and  brought  to  the  attention  of  the  Government. 

In  the  appropriation  act  approved  July  11,  1S70,  tliere  was  an  appropriatioo  u 
$40,000  for  improving  the  Connecticut  River,  which  was  mode  Bft«r  an  Mtimale  bid 
been  submitted  for  improving  this  river  below  Hartford,  made  in  accordiDn  wirb 
section  4  of  the  act  for  improvement  of  rivers  and  harbors,  approved  March  3. 147- 
In  this  section  of  this  last-named  act  the  present  qiiestiun  took  its  origin. 

The  appropriation  of  (40,000,  in  1870,  was  coupled  with  an  understanding;  anKac 
meml>ersof  Congress  that  (20,000  should  be  expended  above  Hartford,  in  which  poni-a 
of  tjie  river  no  surveys  or  eetimatefl  had  been  directed  by  Congress,  or  made  bj  h) 
department  of  the  Government.  After  considerable  delny  in  1870,  in  aamtsiniiic 
whether  this  understanding  by  members  of  Congress  meant  that  the  (20,000  BhaaM  W 
spent  in  Mnseacbusctls,  (thus  skipping  over  the  Enfield  Falls  and  the  shoals  betvtra 
toeni  and  Hartford,)  or  not,  the  conclusion  was  arrived  at  about  the  middle  of  Dtfra- 
lier,  1S70,  that  this  fund  might  be  expended  satisfactorily  to  all  parties  by  be^nin: 
at  Hartford  and  working  upward,     This  was  evideutly  the  only  sensible  concluiioL 

During  the  winter  nn  examination  of  the  river  throtighont  the  State  of  HMsaehBtFin. 
nod  the  survey  of  the  ten  and  one-fourth  milea  between  Hartford  aud  the  foot  of  tt^ 
Enfield  Falls,  were  mode  an  well  an  could  be  at  that  seasoD,  and  a  plan  8ul)initHil  h: 
spending  the  (20,000  in  wing-dams  between  Hnrtfotd  and  the  falls,  (aee  pp.  IX  to :e-, 
inclusive,  of  yuur  printed  annual  report  for  IS71.) 

The  plan  thus  submitted  did  not  comprehend  a  thorough  improvement  of  the  riiti. 
but  simply  such  ameliorations  of  the  existing  navigaticin  ns  the  amouDt  of  the  ^^^r- 
priation  seemed  to  contemplate,  and  thus  facilitate  the  passage  of  auch  boats  aaa'lr 
now  running,  and  suited  t«  the  capacity  of  the  existing  canal  orouud  the  EoSelil  Fslh- 

This  work  has  been  prosecuted  during  the  past  seasnu  at  the  Scaatic  River &u. 
Strong's  Island  Bar,  and  Farmiugton  River  Bar,  where  wiD^-dams  have  be«n  baill,  Tt> 
work  was  interrupted  before  completion  by  a  rise  in  the  river,  oud  about  ^.WV  of  tlv 
appropriation  applicable  t«  this  work  remains  unexpended. 

We  shall  have  to  wait  till  after  the  subsidence  of  the  next  Bprin-;  freshets  brfuir*' 
can  fully  determine  the  effect  which  this  work  has  produced. 

By  the  act  for  improving  rivers  and  harbors  approved  March  3,  ISJl.  Conpmail- 

K'opriated  J20,000  for  improving  the  Connecticut  River  al)ove  Hartford  aiHl  brl-'» 
olyoko,  thus  specifically,  by  law,  inchuling  the  Enfield  Falls,  its  slated  in  Ibe  bept- 
ning  of  this  report.  This  law,  however,  would  have  allowed  ux  to  go  on  and  esp3. 
this  additional  money  between  Hartfortl  and  the  foiit  of  the  falls,  as  certain  ciliico*'' 
Windsor  Locks  claim  that  it  was  intended  we  should;  but  then^  was  au  equally  an!"<' 
request  from  citisuus  of  Springfield,  Massachusetts,  claiming  that  there  was  no  ntr  i ' 
improving  the  river  Iwlow  the  fallawiiiletholiitter  remained  in  their  present tomliiw 

To  those  BCi|Uainteil  with  the  magnitude  of  the  improvement  required,  it  wtls'I 
impossible  that  Congress  should  have  ever  contemplated  lieginning  tlie  improieuwa' 
of  the  Connecticut  River  above  HartfonI  and  below  Hotynke  with  jao.iMsK  Hoi  *■ 
Congress  had  made  this  appropriation  without  having  any  plans  and  estiioslM  oi  '■>' 
before  it,  there  Hcoms  a  probauility  thnt  the  extent  of  the  work  to  be  dour  bad  n'' 
licen  renlJKed,  and  that  therefore  the  beat  thing  to  do  was  to  expend  only  «>  niBc!i ' ' 
the  uppropriation  ns  w.i»  necessary  to  prepare  an  estimate,  (which  wonld  Iisvpto  ■• 
done  even  if  the  appropriation  were  sutficient  to  comptele  the  work,)  aud  snboi:!  iri 
question  again  to  Congress  before  proceeding  farther. 

II  will  not  do,  however,  tu  take  the  estimate  of  the  amount  ni(]uirei1  fortbe  £at< 
Fal)8($!^0,000)aa  the  sn  IK  that  will  makean  equally  goo<l  navigation  all  the  va.vfn* 
Hartford  to  Ilolyoke,  and  I  therefore  return  to  the  consideration  oftlii'impioi^if'ent'J 
tlie  river  Iwtween  Hartford  and  the  Enfield  Falls.    Between  these  jHiiuts  Ihr  rivri  n 
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its  DBtural  atate,at  low  water  lins  a  depth  on  thobara  of  about  18  inchea,  nnd  tlio  eflect 
of  the  tide  ig  generally  imperceptible  in  the  upper  parta.  The  slope  of  the  low-water 
Rorface  is  about  )%  foot  per  mile,  tbe  width  varyicg  from  500  fi.-et  lo  1,500  feet,  and  the 
rolnme  about  4,000  feet  per  second. 


An  Application  of  tbe  Humphreys  and  Abbit  formnla  (No  3H,  p.  31ti,  Physics  and 
Hydraulics  of  the  Mississippi  Kiver)  shows  that  this  volame  on  tliis  slope  is  capable  of 
maintaining  a  section  uOS  fe«t  wide,  with  a  mean  depth  of  4  feet,  and  mean  velocity  of 


about  2  feet  a  second. 

It  would  not  be  advisable  to  attempt  to  make  the  river  at  low  water  narrower  than 
this  for  the  pnrpose  of  securing  a  greater  depth.    This  would  be  BuHlcient  for  the  com- 

Sarottvdy  short  period  of  low  water,  and  a  slight  rain  would  easily  make  a  depth  of  6 
let,  which  is  the  capacity  of  tbe  locks  of  the  proposed  new  canal. 
The  belt  of  tbe  river  is  ordinary  river-sand,  and  easily  moved  by  the  current.  Tbe 
i^entb  of  the  bed-rock,  or  hard  pan,  beneath  this  sand,  has  not  been  ascertained,  b1  though 
thuia  an  importaot  matter  in  eatimatingthedilBculty  of  making  any  permanent  works 
iu  the  bed  of  the  stream. 

Moit  of  the  ameliorations  to  low- water  navigation  of  non-tidal  rivers  in  this  country 
that  bave  been  undertaken  by  "practical  men"  have  been  of  a  temporary  nature, 
designed  to  aflbrd  immediate  relief,  or  at  moett«  last  but  a  season,  or  till  the  next  rise, 
and  with  the  eitiectation  that  the  succeeding  spring-floods  would  carry  them  away. 

Were  we  to  regard  the  improvement  of  the  navigation  from  the  point  of  view  fnr- 
nisbed  by  tbe  low-mater  data  above  given,  and  suppose  tho  river  always  to  remain 
theuiiie,tbe  improvement  uf  it  by  cou&oiDg  iM  iMr-water  bed  to  a  width  of  400  or 
500  feet  would  he  cheap  and  siinple. 

Bnt  we  must  from  the  beginniuK  take  int«  occonnt  the  floods  of  the  river,  and  the 
violence  t«  which  our  n'orks  for  tEe  amelioration  of  low-water  navigation  will  besub- 
jected  in  high  water.  The  higb-vratet  volume  of  the  river  is  aboot  162,000  cnbic  feet 
p«r  seoond.  It  rises  nearly  30  feet  above  its  low  stage,  overflows  it«  ordluary  banks, 
and  spreads  out  over  a  broad  valley.  There  are  prohably  niasiinum  velocities  of  sis 
and  seven  miles  an  hoar  in  floods,  nbiie  at  tow  stages  tbey  cannot  exceed  two  and 
three  miles  an  hour. 

The  low-water  slope,  6-10  foot  per  mile,  which  I  have  given,  is  the  average  Iietween 
Hartford  and  tbe  Enfield  Falls ;  it  is  much  greater  at  certain  points  at  low  water,  but 
if  the  river  channel  is  reduced  uniformly  tu  a  width  of  500  feet  by  artificial  works,  a 
uniform  slope  would  result. 

The  most  perfect  example  of  a  river  reduced  to  n  uniform  width  with  which  I  am 
scqnaiuted  is  tbe  Garonne,  in  France,  which  has  been  thus  rectitied  over  a  distance  of 
forty-cue  miles,  ^ 

The  Connecticut  is  a  river  of  soiucivliat  greater  magifitiide,  but  presents  no  greater 
difficulties,  except  iu  its  ice.  The  ice  on  the  Connecticut  is  an  obstacle  to  our  making 
Qse  of  the  simple  means  of  piles  and  wattling  adopteil  there  iu  tbe  cross  of  tie  banks 
between  their  new  aud  old  bonks  of  the  river,  and  we  must  resort  almost  entirely  to 
riprsji,  aided  by  such  bond  as  ordinary  brush  mingled  with  it  will  give. 

It  IS  almost  ubvions  that  any  riprap  walls  cannot  rest  i>ermaDentIy  ou  a  sandy  bed 
during  (be  floods  of  the  river.  E:!perience  has  shown  iu  every  case  that  the  amoiiut 
of  stone  need  must  be  siilHcient  tu  take  tlie  place  of  the  sand  as  it  is  washed  out,  and 
sink  down  till  it  gets  a  firm  resting-place  ou  tbe  bottom  rock.  I  know  of  no  exception, 
to  this  role  iu  practice,  and  notbing  i^lse  seems  rational. 

In  tbe  Connecticut  Kiver,  between  Hartford  and  EoHeld  Falls,  this  bed-rock  cannot 
anywhere  be  less  than  10  feet  below  tbe  low-water  surface,  and  1  believe  it  is  much 
deeper  down  to  it. 

Not  having  thus  the  dntA  for  an  nccnvate  estimate,  I  will  prusciit  the  general  features 
of  tho  improvement  by  rectifying  tbe  chimuKl  so  as  to  seoure  a  depth  of  4  feet  at  low 
water,  from  which  it  will  appear  that  this  will  involve  an  ex)>enditure  between  Hart- 
ford and  the  Enfield  Falls  not  less  tjian  for  the  improvement  at  the  falls  themselves. 

Let  ns  take  one  of  the  iiatnral  banks  as  our  new  rectilied  river-bank,  changing  from 
side  to  side  as  may  prove  best.  We  must  ripra))  this  bank  sn  that  its  future  abrasion 
shall  not  take  ]>lace.  Let  ns  supi>ose  that  from  the  hottnm  of  the  ruck-bed  to  the  top 
is  27  feet,  and  make  the  coverlug  1  foot  thick.  This  will  rci|Uito  5,12^  yards  per  mile, 
at  13, 910,560.  Our  new  bank-hoe  must  rise  :l  feet  above  low  water,  l>e  3  fei^t  wide 
ou  top,  slope  45^^  each  way,  ami  extend  ilowu  not  less  than  13  feet,  requiring  aliout  7} 
cubic  ynnis  per  foot,  or  4O,9;!0  cubic  yards  per  mile,  at  $2,  i8l,HiO  per  mile. 

Between  our  new  bank  and  the  old  one  on  the  side  opiKisite  where  wo  want  the 
channel  we  must  put  the  same  kind  of  walls  nonnat  tn  our  new  bank,  in  order  to  keep 
the  river  from  going  on  that  side.  These  walls  should  be  close  together  ou  tbi'  upper 
side  of  bends  when'  the  current  is  strong,  and  less  so  on  tbe  lower  sides  of  tbe  points, 
bnt  cannot  be  dispensed  with  there,  iKcause  of  the  cnrrents,  direct  and  iu  eddies.  I. 
however,  fur  this  estimate,  average  tbn  distance  fur  tliem  apart  at  500  feet.  Tile  sandy 
1>ed.  being  I,iiO(l  feet  wide,  will  reipiire  thi-so  tu  be  1,000  feet  long.    Tbey  ninst  he  the 
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suae  iu  strenf^li  at  least  as  the  new  bank-Hae  just  estimated  for.  aud  there  will  c«n- 
sequeatlj  he  required  fur  tbeui  81,840  cubic  yards  per  mile,  at  i'i,  1163,660  per  mile. 

The  old  hank  against  nbich  these  tie-walls  abut  will  be  sabject  to  abrasion  both 
from  dinict  cuirents  and  eddies,  wbioh  will  work  a  channel-way  between  the  tie-wsIU 
and  itself  unless  riprnpped,  and  this  will  take  as  much  stone  as  for  tbe  first  main  bank, 
namely,  5,SdO  yards  per  mile,  at  (2,  310,560.  | 

Summiu);  these  up,  we  see  that  each  mile  of  rectified  river  will  reqnire  not  leas  tbsn 
133,320  cubic  yards,  nt  $2,  8266,640  ;  and  for  ten  miles,  8-J,2liG,400.  To  tliis  add,  for  super- 
iutendence,  pia,fm,  and  we  have  a  total  of  82,750,000. 

It  thns  becomes  a  question  whether  it  would  not  bn  miicli  better  to  continne  tlw 
canal  down  to  Hartfurd,  which  idea  I  incliue  to,  though  I  have  no  means  of  making 
an  estimate  of  tbe  cost  of  the  caual. 

I  have  eslimated  aod  plauned  for  a  number  of  works  iu  different  parts  of  the  c«nD- 
try,  and  I  have  always  endeavored  to  present  every  subject  in  as  favorable  light  as  it 
would  bear,  aud  not  to  crush  a  needed  work  with  an  eiurbttant  estimate.  Hut  at  Ibt 
same  time  1  have  eudeavored  not  t^  commit  the  Government  to  on  nodertaking  witb- 
out  couuting  the  cost. 

Tlie  foregoing  must  put  the  improvement  of  the  Connecticut  Kiver  in  a  differrni 
light  from  that  in  which  it  has  heou  heretofore  caDtemplate<). 

If  Cougress  inteDda  to  contiiine  siicli  ameliorations  of  tbe  existing  navigalioo  a> 
small  appropriations  of  ^0,000  annually  will  admit  of,  we  nmst  j^vti  up  the  idra  of 
making  any  new  itnprovcmenta  at  tlie  En6eld  Falls.  We  must  satisfy  ourselves  witL 
aiding  the  passage  of  the  river  above  and  below  the  falls  by  such  vessels  as  can  now 
pass  through  the  existiug  canal,  and  these  vessels  must  coutinuo  to  pay  toll  to  tbr 
canal  comjiauy.  I  advise  this  latter  course  to  be  continued  at  any  rate,  and  that  if 
the  grand  improvement  is  contemplated  which  shall  let  small  Sound-going  vessels. 
small  gnn  and  torpedo  boats  to  asceud  the  river  as  far  as  liolyoke,  that  additiooil 
surveys  be  ordered  to  farther  develop  the  plan  as  a  whole.  Of  the  origin.il  appropri- 
ation of  ^20,000  for  improvement  above  Hartford  aud  below  Holyoke,  we  have  eipendRl 
now  about  $5,!>00,  so  that  there  remntus  814,500  that  can  be  apjitied  to  additional  sip- 
veys.  If  it  is  to  bo  expended  in  improveuienls,*!  recommend  that  it  be  all  eniplojol 
ou  the  river  below  tlio  Enlicld  Falls,  the  ilrsc  appropriation  of  ^,000  for  thu  put 
being  about  exhausted. 

Whether  the  object  to  be  occomplishi'.d,  in  a  natJoual  point  of  view,  is  commensantc 
with  the  expense,  is  a  <[uestion  of  statesmanship.  How  far  the  improvement  of  tbe 
Connecticut  River,  so  as  to  allow  sniult  gun-boats  nud  torpedo  vessels  to  palrol  ii 
would  contribute  to  natural  defense,  can  hardly  be  estimated  until  this  valley  become) 
the  theater  of  actual  war.  IJut  were  the  New  England  States  a  separate  natioa  they 
would  nndoubtedly  improve  if  for  this  imrpose;  and  ns  this  is  a  portion  of  oar  country 
that  a  foreign  power  would  most  probably  seek  to  isolate  from  the  rest,  it  wooldteem 
advisable  to  make  it  capable  of  independent  defense. 

At  8prLugfic1d  there  js  an  important  national  armory,  and  at  Hartford  and  other 
places  private  manufactories  of  war  material,  national  in  character  and  importSDcr. 
tboHch  not  tbe  property  of  tbe  Govemmcut. 
Tours,  respectfully, 

G.  K.  WARREN, 
Major  of  EHgiHeert  and  Bratt  ilajor-GeMtrat,  V.  S.  J> 

Drlgadter-Qeneral  A.  A.  Hcmphrevs. 

Chirf  of  Engivtert.  U.  S.A.,  JFaMnglon,  D.  C. 


Surng  of  EnJIeld  Sapidn,  Connecticut  SUer,  tritkplam  of  inprortmeKl, 

HabtfordJ  CoKNECTicn,  JanMarf  10,  l?n 
Gekriul:  In  pursuance  of  tbe  improvement  of  the  ConDectieut  Rivet  above  Hut- 
ford,  as  provided  for  iu  the  appropriation  act  for  the  improvetnent  of  rivere  and  bai- 
bors,  approved  March  3,  llf!l,  a  survey  has  boeu  made  oi  tbe  EnBeld  Rapids,  in  tbt 
6tat«  in  Connecticut,  with  a  view  to  ascertain  what  improvement  can  be  made  at  thi' 
place  to  enable  boats  of  a  eufllcient  size  to  pass,  at  all  times,  and  attbedideml 
slagis  of  tho  water,  to  the  navigable  portion  ot  the  river  above. 


The  surveys  of  thcce  rapids  have  l>een  mode  daring  the  past  season,  in  councctiuD 
with  the  im|iroveiuents  in  progress  below. 

An  accurate  map  of  this  part  of  tbe  river  has  lieen  made,  showing  tbe  banks  wd 
adjacent  runils  and  buildings,  and  everything  that  would  be  likely  to  be  aflectsd  liv 
canals  n)iaii  the  banks,  or  dums  construt-led  ntroHs  the  river  bed. 


Cooylc 
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SectioDH  liave  been  cnTefnlly  leveled  over  at  diatancos  of  about  500  feet  a|)iLrt,  ex- 
tendiufc  tlirough  tlie  bed  of  the  cbannel  lu  sucb  a  diatanco  ou  encli  siile  ns  would  be 
likely  tu  be  embraced  iu  any  proposed  improvement. 

Bench-marks  were  established  by  careful  levelinf;  from  tlie  toiv-ivBter  gauge-mark  at 
Hartford,  and  the  height  taken  of  all  high-water  11ood>marka  that  had  lieen  proacived 
by  different  persona,  and  of  all  the  lowest  water-marka  that  oould  be  ascertained. 

The  tield-work  was  in  charge  of  my  principal  nssiatant,  Mr.  Charles  L.  Bnrdett,  civil 
engineer,  who  made  tlie  survey  of  the  shore  liuea,  roads,  and  buildings,  and  ran  the 
aection  titiee  across  the  river.  He  also  made  part  of  tbe  aoundinga  in  the  bed  of 
the  river. 

The  levels  were  taken  by  Mr.  Henry  W.  Ayrea,  civil  enfjiucBr. 

Much  of  the  snrvey  of  the  section  tinea,  und  levelitig  over  them,  was  very  ditflcnlt, 
tbe  whole  party  l>eiDg  sometimes  obliged  to  remain  in  tlie  water  all  day. 

Tlie  deepest  parta  of  tbe  channel  on  the  more  level  parts  of  the  rapids  were  sonnded 
from  a  bo.it,  but  tbe  velocity  of  tbe  current,  and  the  rocky  character  of  the  bottom  in 
tbe  more  rapid  and  shoalor  portioua  of  the  river-bud,  rendered  the  operations  of  meas- 
urin)(  and  leveling  both  difficult  and  dangerous. 

Toe  party  consisted  at  times  of  sub-asaistantu  Ben.  A.Cooke.und  George  A.  I'aiue 
2d,  and  of  Oliver  Deniug,  Gvovge  T.  Arthur,  Wilmot  Hortun,  and  Eugene  L.  Avery, 
who  alt  deserve  creditfor  the  willingness  with  which  tbey  performed  tlio  disagr»eahle 
duty  of  working  in  the  water,  notwitbstaiiding  some  of  tbetn  snffered  from  iudis- 
[lositiou  iu  consequunce  of  the  continued  espoaure.  Tbe  whole  party  performed  what- 
ever duty  woa  required  of  them,  without  regard  to  tbe  capacity  in  which  they  were 
employed.  The  «ime  party  were  engageil,  when  necessary,  in  Hehl-work  ou  otlior 
parts  of  the  river  where  work  waa  iu  progress,  thus  saving  the  ospense  of  another 
party  on  tlie  improvements  below,  whoae  services  would  not  Ims  constoutly  required, 

DESCItlPTION  Ol''  TUB  ItATiDe. 

,'i'Uo  Eufleld  Rapids  cunimeoco  at  a  point  about  sixteen  miles  above  Hartford,  Cou- 
uecticut,  and  eight  miles  betow  Sprkigticld,  MossachiiBettti,  nnd  extend  duwu  the  river 
to  about  oppusitt)  tbe  village  of  Windsor  Lacks,  n  distnnco  of  five  and  a  quarlor  miles. 

Ac  a  distance  of  10.400  feet  below  tile  head  of  the  rapids  is  King's  Island,  5,'iM  feet 
in  length  and  1,050  feet  wide,  which  separntea  the  alrcani  into  two  parts,  tbe  greater 
volnniQ  of  water  passing  to  the  eastward  of  the  island.  The  bniiks  of  the  island  are 
of  rock,  nnd  its  westerly  side  is  a  lock-btuBi  showing  a  strata  dippiii);  to  the  northeast 
at  an  angle  of  about  7*^.  The  bank  of  the  river  ou  the  easterly  side,  from  the  bead 
of  the  rapids  dowu  to  near  the  upper  end  of  tbo  island,  is  steep,  and  partly  of  rock, 
which  is  covered  with  sandy  loam.  Justabove  the  island  the  shore  is  lower  and  sandy, 
and  is  partially  overflowed  in  high  freshets.  At  this  place  there  is  a  small  number  of 
buildings,  as  shown  on  tbe  map. 

Below  (hie,  extending  to  a  point  below  tlio  New  Havun,  Hartford,  and  SpriugGeld 
Railroad  bridgp,  the  bank  is  again  steep  and  rocky,  after  which  it  grows  flatter,  and  is 
subject  to  ovordow  in  high  freshets. 

On  this  side,  at  the  lower  end  of  tbe  rapids,  is  the  village  of  Warehouse  Point,  a  part 
of  which  alone  the  shore  is  shown  on  the  map. 

Jiackof  the  immediate  bank,  along  the  easterly  side,  the  ground  gradually  rises.  No 
streams  of  any  size  and  but  two  small  brooks  enter  the  river  upon  this  side. 

On  the  westerly  side  of  tho  rapids  is  the  i^nal  of  the  Connecticut  River  Company, 
which  will  be  referred  to  hereafter.  The  tow-path  is  iuilnediat«ly  next  to  the  stream. 
Beyond  the  canal,  for  nearly  the  whole  length,  to  below  tho  railroad  bridge,  the  ground 
is  mostly  high  and  forms  a  steep  slope,  in  which  the  canal  forms  a  side-bill  cut,  partly 
of  solid  rock. 

Below  the  rail  road- bridge,  at  the  foot  of  the  rapids,  extending  fur  little  more  than  b 
uiile,  Is  the  village  of  Windsor  Locks,  part  of  which,  along  the  river,  is  shown  ou 

Forabont  a  mile  along  the  tow-path  of  the  canal,  between  it  and  the  river,  are  many 
la^e  manufsctaring  establishments,  which  use  the  water  from  tho  caual  fur  power 
and  discharge  it  at  s  lower  level  into  the  river. 

The  track  of  the  New  Haven,  Hartfiird  and  Springfield  Railroad  passes  tliToagh  tbe 
Tillage  just  west  of  tho  canal,  running  nearly  parallel  to  it,  and  cnissing  both  it  and 
the  nver  by  one  bridge  above.  After  crossing  the  river  tbe  railroad  keeps  upon  tbe 
cast  bank,  us  shown  in  the  map. 

Between  the  villages  of  Warehouse  Point  and  Windsor  Locks  there  is  a  swtug  ferry, 
near  section  9,  ns  shown  od  the  map. 

The  bed  of  the  stream  is  rock,  and  also  tbe  banks  generally  above  the  island.  Bblow 
the  island  the  substratum  of  rock  on  tbe  banks  is  covered  with  aandy  loam  and  gravel. 
The  branch  of  tbe  river  tu  tho  westward  of  the  island  falla  mure  rapidly  at  its  nppor 
end  than  the  main  channel,  anil  is  consequently  at  low  water  some  b  feet  loner  near 
the  middle  of  the  island  than  the  surface  in  tlie  other  braucb. 
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LerelB  inkpn  over  the  rapide  at  n  low  stnge  of  water,  in  the  niODth  of  October  list 
give  the  total  fitU  from  still  water  above  the  rapids  to  still  waMr  lielow  at  31.8  feet. 

At  tlie  foot  of  the  rapids  the  very  lowest  water  deUuceil  from  levels  taken  at  tht 
lowest  Binge  during  the  paat  snmmer,  which  was  nil  extremely  dry  season,  imd  the 
water  was  probably  as  low,  within  about  an  inch,  as  es'cr  occurs,  is  sappoaeil  to  be 
1.4  feet  lower  than  the  leveU  taken  in  October. 

Just  above  the  partial  dam  at  the  head  of  the  rapids  the  water  in  ay  perhaps  fall  Sot 
a  foot  below  the  height  when  leveled  over  in  October. 

Below  the  dam,  according  to  an  authentic  low-water  niarkas  the  lowest  ever  reachnl. 
the  water  falls  1.4  feet  below  the  height  of  surface  when  leveled  over. 

At  intermediate  points  between  tCe  head  and  foot  of  the  rapids  the  lowest  water 
varies  from  one  to  two-tenths  of  a  foot  to  1.4  feet  below  the  Htage  when  leveled  over. 

At  the  lowest  stages  of  the  river  the  water  tumbles  over  the  rocky  bed  in  sncfa  a 
raatiner  that  the  surface  sometimes  falls  laterall^across  the  stream  one  or  two  feet,  m 
as  to  render  it  difflcnlt  to  get  the  relative  levels  of  the  lower  stages. 

From  tlie  foregoing  it  will  be  seen  that  at  the  extrentslow  water  wo  should  have  a 
fall  of  33  feot  from  tho  surface  of  the  water  above  the  dam  to  Mm  still  water  below  tbt 

The  surface  of  the  water  over  the  rapids  at  the  lowest  stage  leveled  over  >■  fonud 
of  four  principal  inclines  or  slopes,  two  of  which  are  mncb  steeper  than  the  otboL 
Commencing  at  the  upper  end  of  the  rapids  they  ate  aa  follows: 


11.11 
1.  m 

10.68 
1.7!t 


_  e  uniform.    When  the  height  of 

water  at  Hartford  was  10.35  above  the  0  of  the  gauge  at  the  toll-bridge,  or  abont  one- 
third  of  the  greatest  height  of  fresbet,  the  slopes  on  the  rapids  were  as  follows: 


ftrf.  -  Feel.                                            Feel. 

4,800  7.3                                              aiKl              % 

7,600  4.3  I                       ti.99 

0,800  Vi-e                                             ».M 

rS,riOO  1.6                                            .»» 

As  the  highest  water,  or  thefreshi-t  of  May,  18.'i4,  whieh  was  the  greatest  freshrteTH 
known  on  the  Cnnnectictit  River,  tho  slope  was  ascertained  by  levels  over  the  marti 
of  the  height  of  that  flood,  which  linve  been  preserved  by  different  persons,  to  be  *' 
follows : 


,,,_,jiv,Goot^k' 
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The  IiiKli-fresUet  lines  of  the  vea 
taken  on  this  part  of  the  river,  all  » 
rapicU  rise  inatead  of  fall. 

The  Blojie  lunst  bo  oxcoedingly  small,  and  the  uncertHinty  of  ita  anioiinl  at  ostreme 
high  wateriHBUch  that  alevel  is  assiimed  )ia  bein^  practically  tlie  HOTface-liue  forailis- 
lance  of  6,000  feet.  Itnlow  the  rBpi^s  tbn  stupe  of  the  river  at  extreme  low  water  to 
S(.'autic  Bar  is  1.7  feet  in  throe  and  a  half  miles,  or  .49  foot  to  a  mile.  The  high-water 
alone  is  between  the  same  points  .6  of  a  fuot,  or  .17  foot  to  a  uiile. 

From  Scantic  Bar  to  Hartford,  a  distAnce  of  aeveiiaod  a  half  miles,  the  extreme  loir- 
water  slope  is  4.l>  feet,  or  .6  foot  to  a  mile.  The  high-water  slope  between  the  same 
points  is  2A  feet,  or  .%j  foot  to  a  mile. 

There  are  two  bridges  over  the  rapids,  one  at  Enfield,  4, BOO  feet  below  the  head  of 
the  rapids,  with  six  spans  of  124  to  176  feet,  and  rectangular  piers  of  nibble  masonry 
of  poor  quality,  with  a  Oat  slope  tip  stream  originally  covered  with  a  plank  as  a  pro- 
tection against  Ice.  The  bridge  is  a  vroodeu  lattice,  continuons  over  t^e  piers,  and  ia 
JD  a  tumble-down  aud  nnaofe  condition,  beinf;  in  some  places  very  badly  strained  and 
warped.  The  whole  is  covered  with  sheathing  to  protect  it  from  the  weatlier.  The 
bottom  of  the  bridge  is  9J2  feet  above  the  tow-path  of  the  canal. 

The  other  bridge,  sitnated  12,200  feet  farther  down,  is  that  of  the  New  Haven,  Hart- 
ford and  SprtDgBeld  Railroad.  It  is  a  Que  iron  bridge  of  recent  construction,  with  cat- 
atone  piers,  and  spans  as  follows : 

I  of  140  feet,  over  the  canal. 

1  of  76  feet,  over  the  tow-patli. 

1  of  43  feet,  called  the  dran-spau. 

18  of  B-H  feet,  over  the  river. 

1  of  177  feet,  over  the  channel. 

I  of  S&l  feet,  over  a  roadway  at  the  east  end. 

At  the  head  of  the  rapids  isadam  about  3  feet  high,e 
with  an  opening  uear  tue  middle  of  150  feet,  which  wa       „        , 
of  boats  and  rafla.    The  ends  of  the  dam  are  higher  than  near  the  middle. 

The  opening  was  passable  fur  boats  some  twuve  or  fifteen  years  ago,  but  since  that 
time  bos  been  gradually  filled  up  year  after  year  with  atone  throwniu  by  the  Coanec- 
ticilt  Kiver  Company,  nntil  it  is  now  impassable,  the  wal«r  being  only  about  If  feet 
deep  where  it  passes  through  the  dam. 


The  Conuecticiit  Rivnr  Cnmpauy  have  a  canal  around  the  rapids,  commencing  at  the 
dam  above  mentioned  and  follow  in  g  the  west  bank  of  the  river  about  five  and  one-fonrth 
luiles  to  Just  below  the  village  of  Windsor  Locks.  This  canal  is  constructed  on  tlio river 
bank,  outside  of  the  natural  bed  of  the  atreaiu,by  cutting  into  the  sids-hill  aud  forming 
aa  emhaukiuent  upon  which  is  the  tnw-path.  The  depth  varies  from  4i  to  IS  feet,  aud 
the  width  from  44  to  160  feet.  Above  the  village  of  Windsor  Locks  it  is  mostly  of  an 
average  iridth  of  about  B)  feet,  and  through  the  village  it  will  average  about  &!>  feet  in 

width. 

At  the  npprr  eudof  the  canal  ia  a  guard-lock  19.4  feet  wide,  and  91  feet  long  between 
tbp  quoins,  for  the  purpose  uf  admitting  hoatit  ut  high  water,  and  also  gales  to  regu- 
late the  flow  of  water  intt>  the  canal. 

At  a  distance  of  250  fuct  lielciw  Enfield  Bridge  crossing,  there  is  a  sot  of  stop-fcates, 
by  which  the  nater  above  them  can  he  raised  hve  feet  to  eiinahze  the  pressure  inside 
and  ont,  and  render  the  embankment  marc  secure  iu  times  of  high  freshets. 

Opposite  King's  Islaud  the  canal  crosaea  over  Stony  Brook  by  means  of  an  aqilE^duct. 
This  Las  a  width  of  79.2  feet,  uiul  a  depth  of  S  feet. 

At  the  lower  eud  of  the  cannl  there  arc  three  lift-locka,  of  19  feet  width,  and  90  feet 
long  between  qnoins.    These  locks  were  poorly  constructed,  and  are  at  " 
time  in  bad  condition.    The  middle  one  has  the  sides  presse<l  inward  so  a 
hat  l(t.4  feet  in  one  place. 

Through  the  village  of  Windsor  Locks  the  water  naed  fur  munnfocturing  purposes 
now  furnishes  the  company  iti  principal  revenue.  The  manufacturing  establish liieuts 
are  on  the  tow-path  si<le  of  the  cnual,  which  is  hero  cruwdi>d  by  the  railroad  aud  prin- 
cipal streets  of  the  village,  so  as  to  be  in  one  place  but  44  feet  wide. 

The  Couiiecticut  River  Company  was  chartered  in  May,  1824,  by  the  State  of  Con- 
necticut, with  the  following  powers,  nmung  others ; 

''  That  the  said  corporation,  fur  the  jiurpose  uf  widening  the  channel  of  s;iid  river, 
and  deepening  the  Maine,  ^all  have  [Miwer  to  dig,  cleanse,  and  remove  obstructions 
from  tlie  cbH,iinuIs  and  bara  uf  said  river,  frum  and  abovo  the  hridj^,  at  Hartford,  to 
Springfield,  and  to  erect  and  build  wharves,  and  piers,  aod  hedges  iti  said  liver,  or  on 
the  bunks  thereof;  and  the  said  corpuratiou  are  empowered  to  lock  the  falls  at  EutioUl, 
on  said  river,  and  to  make  channels  to  aid  them,  aud  to  construct  a  canal  on  either 
bank  of  said  river  ncnr  said  falls,  and  to  construct  a  ilam  or  dnms  for  the  purpose  of 
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enterinft  or  lenving  the  locks  in  still  water :  provided,  the  exteiiaiou  and  fonn  Ibemfr 
Bbalt  be  Buch  na  aliall  not  preveut  the  conveuieiit  passage  of  boats  and  lamb«ir  doxi 
the  river,  nor  obstract  the  passage  of  flsh." 

The  ftct  also  provideH  for  n  board  of  three  sivora  commlssiODers,  "  under  whose  direr- 
tioDS  tlie  necessary  canal  shall  he  laid  out,  and  who  shall  inspect  the  constractiOD  of 
the  locks  and  dams  in  saiil  river,  and  canse  them  to  be  so  constracted  as  they  shall  not 
impede  the  progress  of  Hsh  up  the  river,  or  the  passage  of  floating  boats,  timber,  oriliv 
other  property  down  the  river." 

All  the  ordinary  and  necessary  powers  were  given  to  the  company  in  the  act.  and  llix 

'ssioners  were  given  jHiwer  to  inspect  the  locks,  canals.  &.C.,  and  when  out  ofrT' 

'  improperly  (4!uded,  to  direct  that  no  toll  he  taken  until  a  certificate  sbonM  bt 
by  them  that  all  neceasaTy  repairs  were  made  and  suitable  lock-tendeTs  cni' 

e  tolls  allowed  by  this  act  were  .^0  cenls  per  ton  of  loailjng  for  ascending  bwil>. 
and  17  contH  per  ton  fur  nil  desceiiiling  bontH  and  rnfts ;  empty  lioats  ]iassiug  throitcb 
the  locks,  il. 

Vacancies  in  the  bosnl  of  cotiinii ssioners  were  to  bu  lllleil  by  the  governor,  with  tbr 
consent  iif  the  senate. 

An  addition  and  anteiiilnieni,  pnssed  in  May,  1(!35,  recites  that  "the  capital  stock  of 
said  company  may  he  expendeu  between  Hartford  and  the  north  line  of  this  Stair  to 
Long  Mendoiv,  and  West  SprineHeld,  iu  the  Stnto  of  Moasnchnsetts,  and  also  to  ini' 
proving  the  navigation  above  this  Statu  toward  the  sonrces  of  Connecticnt  River. 
and  townnl  tlie  Lake  Meinphreraagog,  in  the  Stnt«  of  Vermont,  an  far  as  shall  br 
deemed  practicable  and  expedient,  lawful  aiitbority  for  so  doing  being  hnd  ond  ob- 
tained ;  and  to  this  end  may  purchase,  repair,  conatrnet,  and  hold  aach  works  as  shall 
be  deemoil  necc«sary  tu  perfnct  and  conipU-tu  oald  uavlgation." 

The  same  act  provides ;  "  Tbo  slockbolders  of  the  Coiiuecticnt  River  Company,  lh<ir 
associates,  Huccessora,  and  assigaa,  are  hereby  inoorpnrated  and  made  a  body  pnlitit. 
and  person  in  law,  hy  the  name  of  The  Connecticut  Biver  Banking  Company,''  4r., 
giving  them  powers  necessary  for  the  biiaiiiess  of  a  banking  company.  The  Connroti- 
cut  River  Company  were  anthorized  to  organise  the  Connpcticnt  River  Banking  t'om- 
pany  when  lUey  had  actually  expended  the  sum  of  $200,000,  and  obtained  the  ceHifl- 
cate  of  the  commiseioners  to  that  effect. 

In  May,  1828,  aii  alteration  of  the  charter  was  passed,  authorizing  the  formation  of 
tlie  Connecticnt  River  Banking  Company,  when  illOO.OUO  hnd  been  expended,  and  pio- 
vidiug  that  the  powers  of  tho  said  banking  cnnipany  shall  cease  unless  a  good  >i>d 
navigable  canal  and  locks  by  Enfield  Falls  shall  be  completed  by  the  Connecticat  BiTer 
Company  within  two  years  from  the  rising  of  the  assembly. 

In  May,  1820,  a  resolve  of  the  assembly  anthorined  the  Connecticut  River  Baokio); 
Company  to  subscribe  to  the  stock  of  the  Connecticut  River  Comtiany  to  the  ambUDl 
of  $t>0,0<iO,  and  also  extended  the  time  for  the  completion  of  the  locks  and  cnnal  aioDod 
Enfield  Falls  to  two  years  from  the  rising  of  that  assembly. 

In  May,  11^:25,  the  general  assembly  of  the  State  of  Vermont  passed  an  act,  to  tikr 
effect  when  assented  to  and  confirmed  by  the  States  of  Massachusette,  Counectieat.  sod 
New  Hampshire,  incoriiorating,  under  certain  restrictions,  The  Connecticnt  River  Com- 

Eany,  giving  them  various  powers  ;  among  other?  to  pnrchase  land,  and  to  enter  ialOi 
old.  use,  and  possess  so  much  of  the  banks  and  waters  of  said  river,  and  the  latfi 
adjacent  thereto,  as  shall  be  necessary  for  effecting  in  the  best  manner  the  objects  of 
I.I...  .-^^  ^,1^  may  dig,  cleanse,  and  remove  obstructions  fh>m  the  banks,  cbanDeti,  br" 


and  rapids  of  said  river;  may  constnict  dams,  canals,  locks,  towlnfC-patbs,  and  nil- 
ways,  where  it  shall  be  deemed  expedient,  and  other  works  beneficial  ta  navigatioa. 

This  act  also  gave  the  company  power  to  purchase  the  fmachises  of  other  eorpon- 
tions  for  tho  improvement  of  the  navigation  of  the  Connecticat  River,  when  the  pro- 
prietors of  one-half  the  stock  should  agree  to  sell. 

It  was  also  enacted  that,  as  soon  as  said  company  shall  have  coDstmeted  anitable  and 
convenient  locks  and  canals,  so  as  to  permit  the  passage  of  boats  of  siKty-sii  feet  loaf! 
and  sixteen  feet  brood,  at  or  near  the  following  places,  viz :  By  Enfteld  Falls,  in  tb* 
Statu  of  Connecticut,  near  the  north  part  of  HatHeld  or  Hadley,  ill  the  Slate  of  Hasss- 
chusetta;  at  School  Meadow  Bar,  in  the  States  of  New  Hampshire  or  Vermont,  vii: 
near  Cooper's  Rocks,  iu  Hinsdale  or  Vernon  ;  in  Hinsdale  or  Brattleborongli,  neartbe 
bridge  across  Connecticut  River;  in  Westmoreland  or  Putney,  near  Clay's  bland :  in 
Charlestowu  or  Springfield,  near  Oill's  Island ;  in  Cornish  or  Windsor,  near  ChMi't 
Islaud  ;  in  Oxford  or  Pairloe,  near  Flag  Island  ;  in  Haverhill  or  Newbnry,  near  John- 
son's  Ibicks ;  and  also  near  the  montli  of  Wells  River,  in  Bath  or  Rye^te,  near  Dodgr'i 
Falls.  And  whenever  the  said  company  shall  have  acquired  the  nrht  to  the  terka. 
canals  nud  works  for  improving  the  navigation  nt  8ontb  Hadley  tails  and  Millrr'* 
Falls,  bi>th  in  tho  State  of  Massaehneett) ;  at  Bellows  Falls,  in  Kew  Hampshire  and 
Vermont :  nt  Water  (jueechy  Falls  and  at  White  River  Falls,  they  may  tiemaod  aad 
receive  lolls,  wot  to  exceed  a'  list  given.  The  ratvs  for  EnHeld  Falls  were  ■'iO  eeal*  f»* 
(ouforcnchasceuding  Ixiat,  and  $2  for  each  descending  Itoat.      The  rompsoy  vrn 
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Kqaired  hy  thU  act  to  uiaiDtaln  n  depth  of  at  litast  3  feet  ia  the  cauok  aud  in  tho  river 
below  to  the  uext  cbdeiI,  and  below  the  Enlteld  FnlU  Caoal  to  the  city  of  Hitrtford; 
"  and  if  the  said  depth  Bhall  not  contiune  without  interruptiou  between  Eiiiield  Falls 
*ad  the  city  of  Hiirtford,  the  commiaaionera  may  reduce  or  prohibit  the  taking  of  trills." 
This  act  WBi  conflrmed  by  liie  State  of  Cosnecticut  November  9,  1^^,  with  the  limjt- 
atioii,  among  others,  that  nothing  in  it  should  authorize  the  compuDV  to  erect  or  cou- 
atrtict  any  works  which  shonld  iu  any  way  obstruct  oi  impede  the  free  navigation  of 
the  Connecticut  River. 

At  the  present  time  the  amount  of  tlie  capital  stock  of  the  Connecticut  River  Com- 
pany is  $^03,500,  and  its  present  value  isabout  50  oenta  on  a  dollar,  or  £101,750. 

The  tolle  now  collected  are  15  cents  per  t^n  for  ascending  boats,  and  $'2,  empty,  for 
deeceDdin)(  boats;  auTounting  to  about  $1,200  a  year.  The  amouut  received  by  the 
company  for  wnti^T-rents  is  alMut  91''),0V0  a  year. 


In  order  to  properly  consider  the  nature  of  the  improve 
cbaiacter  of  the  river  and  the  facilities  for 


the  rapids  at  the  preseut  tim 
Ftoia  the  moutti  of  the  riv 


o  Hartford,  a  distancu  of  forty-nine  miles,  the  channeL 
IB  navigable  for  boats  of  8  feet  draught  at  the  lowest  stages  of  the  water.  Tbia  is- 
aboot  2  feet  more  thau  tho  river  in  its  natural  state  at  all  times  permits.  The  channel 
has  been  materially  deepeoed  and  widened  by  the  dredgiugdone  by  tlie  Uiiitud  States 
Government  during  the  post  two  aeasona. 

The  navigation,  as  far  up  aa  Hartford,  ia  favored  by  the  tides,  vrhich  average  about 
10  inches  in  height  at  that  place.  This  rise  of  tidea  is  iu  addition  t«  the  depths  given 
atiove,  so  that  boats  drawing  from  7|  to  8  feet  havn  beeu  for  maoy  years  used  upon 
thiB  part  of  the  river.  The  tides  at  Hartfonl,  however,  are  Dot  regular,  varying  from 
nothing  to  about  IH  inches.  Between  Hartford  aud  the  foot  of  the  rapids,  a  distance 
of  about  eleven  miles,  the  channel  is  now  iu  a  bad  condition,  owing  to  bars,  upon, 
which  there  is  ouly  from  H  to  2  feet  in  the  deepest  purt  at  the  lowest  water.  The 
cbaoDcl  is  also  in  many  places  narrow  and  crooked. 

Works  are  now  in  progress  by  the  United  States  Government  which,  it  is  hoped,  will 
deepen  the  water  on  the  bars  to  3^  or  4  feet  at  low  water.  Owing  to  the  increased 
■lope  of  the  river-bed, the  tides  rapidly  diminish  above  Hartford;  ordinarily  they  are 
not  noticeable  at  Scantic,  seven  and  a  linlf  miles  above  Hartford,  bntan  exceedingly 
high  tide,  at  a  low  stage  of  the  river,  is  sometimes  sensible  as  far  ap  as  the  foot  of  the 

There  are  two  bridges  below  the  rapids,  both  at  Hartford.  One  is  the  bridge  of  the 
Hartford,  Providence  and  Fishkill  Kailrood,  where  it  crosses  the  Connecticut ;  n 
wooden  Howe  truss,  upon  cut-stone  piers,  in  a  good  stnte  of  repair.  The  other  is  the 
highway  bridge  from  Hartford  to  East  Hartford,  an  old  dilapidated  aSkir,  in  which  the 
subsequent  additions  barely  hold  up  the  original  structure,     Koth  of  these  bridgesare 

Krovided  with  draws ;  that  iu  the  railroad  bridge  has  an  opening  of  47  feet,  and  that 
1  tho  highway  bridge  an  opening  of  17  feet. 


low  V 

From  the  points  named  in  the  charter  uf  the  Connecticut  Rivac  Coiopaoy  by  the 
State  of  Vermont,  it  will  be  observed  that  it  whs  oontemplat«il  to  preserve  n  uavlgo- 
tiuii  of  a  minimum  deptli  of  3  feet  as  far  up  as  Wvlls  Bif  er,  or  about  two  hiiudrcd  and 
forty  miles.  Alt  navigation,  however,  is  now  stoppe)!  above  Holyoke.  There  was  furm- 
n]y  a  canal  on  the  east  side  of  the  river  at  this  place,  extending  nround  Sonth  Hodley 
Falls,  but  it  is  now  entirely  giveu  op,  and  used  only  ns  a  tail-race  foe  the  millH  at  its 

The  Holyoke  Water  Power  Company,  who  bnilt  tho  preseut  dam,  have  contemplated 
■  new  canal  on  the  west  side,  in  connuction  with  tiieir  water-power,  by  which  to  puss 
boats  around  the  falls.  Their  dam  and  canals  are  excellent,  but  the  lock  wliich  they 
have  put  Iu  to  descend  to  the  tirst  level  is  much  too  small,  being  but  16  by  HI  feet. 
At  this  place  the  whole  full  Is  08  feet.  Tho  lirst  level  is  20  feet  below  the  dam;  the 
□ext  level  I'J  feet  lower,  leaving  36  fi^t  to  the  still  water  below  the  falls.'  There  is 
nothing  to  prevent  a  good  oanal  buing  madu  at  this  place,  as  tho  lock  already  built 
cau  be  eulargi^l  without  materially  intorl'ering  with  the  water-power,  aud  coinmuuico- 
tiuu  can  be  easily  made  from  the  cauats  to  the  river  below  the  falls. 

Between  the  head  of  the  Enfield  Kapjds  and  Holyoke  there  is  nothing  less  than  & 
feet  deptii  of  water  in  the  channel. 

There  are  four  bridges  ou  this  part  of  the  river— two  at  Spriogfleld  un<l  two  above. 


.oogic 
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none  of  which  nro  provided  with  draws.  They  are,  however,  of  siicfa  a  height  u  to 
allnw  small  Bteamboats  to  pass  under  tLetn. 

The  cannl  at  South  Hadley  Falls,  (Holyoke,)  and  the  one  at  Montacne,  alwre,  were 
Jiret  cliartered  February  23,  179-2.  The  dinieiiBionB  of  the  lockw  were  to  have  been  *  bj 
60  feet,  but  they  wore  afterward  permitted  to  be  built  16  by  40  feet  by  an  act  of  Jaue 
21,  1793.  The  chaHera  of  the  two  ciuiala  were  sepwrnted  February  27,  179-1.  The  South 
Hadley  Catinl  was  fimt  finished ;  it  was  two  and  a  half  miles  lou);,  much  of  it  tjiroaich 
solid  rock.  At  first  the  boats  were  hauled  up  an  inclined  plane  by  Inr^e  water- nbeelK. 
but  the  bed  of  the  cnual  was  afterward  deepened  and  locks  were  nseiT  The  lon-cnug 
of  tho  bed  of  the  caual  was  conipletred  at  the  cotnmen cement  of  the  year  ItWS. 

Tile  caual  at  Montague  was  commenced  in  1794,  and  completed  four  yi>an  afternanl, 
In  1798.  It  WM  three  miles  iu  length,  and  reached  from  above  Tumert  Fall*  tn  the 
still  water  below.  This  canal  was  used  for  the  transportation  uf  merchandise  for  aboiit 
£ftyyeats,until  the  Conuecticnt  River  Railroatl  was  finished,  in  1^48,  whan,  from  tU 
railroad  competition  and  its  insufflcient  size,  it  was  abandoned.  It  can  uow  ecarcclj 
lio  traced,  having  been  nearly  obliterated  by  more  modem  improvements. 

A  new  dam  has  been  built  by  the  Turner's  KallsCoiupany,  and  no  provision  madefor 
water  transportation. 

THE  iMOL-NT  OP  BUSINKSS  ON  THE   HIVED. 

1  the  river,  no  general  estimate  bas  been 
"^E^  since  ldS7,  when  one  was  coDipiled, 
chiefly-  from  tho  evidence  given  beforeacoramitteeof  the  legislature  upon  the  questioa 
of  bridging  the  Connecticut  River  below  Hartford.  As  tliis  is  quite  reliable,  it  isf^ven 
as  the  best  means  of  computing  the  present  amount  of  transportation.  In  1S66  Ibe 
ainouut  of  freight  upon  the  river  was  as  follows : 

Steamboats  to  and  from  Hartford 74,690 

Freights  to  Hartford  by  propellers,  &c 201,600 

Down  freight  by  the  same Ifi.OOO 

Total  Hartford  freight 218,80(1 

'   FreiRht  between  Hartford  and  Middletowu 24,000 

Freight  from  Portland 2S)),000 

Freight  at  places  below  Middletown 79,51* 

Total 615,714 

In  1865  it  was  569,000  tons.  Allowing  40,000  per  year  increase,  we  should  bare  for 
the  year  1871  nearly  816,000  tons  of  freight  passing  on  the  river. 

The  amount  received  for  fVeisht  in  1S36  was  $1,350,000.    At  the  same  rote  of  incrraie 
as  for  freight  above  stated  in  ml  it  would  be  about  f  1,800,000. 
In  1B66  the  nnmber  of  passeDjtera  to  and  from  New  Totk  by  steamlMwt  \ra«..     96,211 

Way  poasengera  on  the  river 97,  !K 

By  Sag  Harbor  steamboats 10,000 

SS.4I9 

'The  total  amount  received  A-otn  posaeugcrs  by  the  sleuuboat  company  was..  (I9S,5HI 
By  Sag  Harbor  boat,  abont 8,W» 

ToUl \ 133.150 

The  nnmber  of  trips  to  snd  from  New  York  uud  Hartford  by  the  steamboat 

company's  boats  was 1,117 

By  the  Sag  Harbor  boats 20S 

By  sailing-vessels  and  propellers .  1,836 

Total  nnmber  of  trips 3,161 

During  the  past  season  there  have  been  npon  the  rivet  five  large  steamboats,  foraiDR 
two  daily  lines  to  New  York,  and  three  smaller  ones ;  one  making  daily  trips  to  Ns* 
Loudon  and  Sag  Harbor,  and  another  making  two  tripe  a  day  on  the  river  belweei 
Hartford  and  ^sex.  There  is,  also,  a  lino  of  propellers  mnning  to  Albony,  and  Doe  to 
Philadelphia. 

Tlie  river  remains  open  for  navigation  an  average  of  nine  and  a  quarter  months  in 
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«ach  year.  It  cloHea  about  tlie  6th  of  Decomber,  nnd  opeiM  uboiit  tbo  Ist  of  Marcb. 
For  Hniling-v^sacls  the  time  is  about  eight  and  a  half  moDths. 

With  TeKanl  to  the  boBiueiw  above  Hartford  nodetinite  estimate  can  l>e  niuileof  what 
ivould  probably  pass  by  niiter  communication  lusteatl  of  by  railroad,  if  the  river  were 
'  uavigable  to  Holyoke  iiy  the  proposed  iinpiwements. 

From  the  size  aud  populaciou  of  Spriogliuld,  Chicopee,  and  Holyoke,  with  the  great 
water-powerand  prospective  growth  of  the  latl«r,  it  is  but  fair  to  presume  'hat  the  watai 
transportation  above  Hartford  woold  be  considerable,  and  that  nil  heavy  freight,  such 
as  icon,  i^al,  stone,  bricks,  lumber,  &.c.,  would  be  carried  by  water  direct,  instead  of 
being  transshipped  by  railroad  to  the  points  named.  Tbe  actual  amount  of  the  above 
materials  used  u^  not  been  ascertained. 


u  tonnage  uf  1,964.65 


In  arrangins  plans  fur  improvement  of  tbe  Eulield  Rapids,  the  question  arises  whether 
any  plan  should  be  considered  which  would  entirely  close  tbe  navigation  through  the 
ordinary  channel  of  tbe  river.  The  charter  of  the  Connecticut  River  Company,  and 
the  concurrence  by  the  Conuccticut  legislature  tu  the  act  pnssed  by  the  State  of  Ver- 
mont iu  1HS5,  incorporating  tbe  Conuecticut  River  Company,  exprc^ly  state  that  noth- 
ing shall  be  construed  to  empower  said  couipauy  to  build  a  dam  at  EuGeld  Falls  in  such 
a  manner  as  shall  prevent  tlie  couveiiient  passage  of  boats  and  lumber  dowu  the  river 
or  obetmct  the  passage  of  Hsb. 

Notwithstanding  these  pi'ovisious,  the  Connecticut  Rivci  Company  have  constructed 
a  dam  across  the  river  at  Iho  head  of  the  falls,  which  is  nt  present  impassable  for  any 
purpose  of  navigation.  The  opening  of  IIJO  feet  originally  left  iu  the  dam  has  been 
gradually  tilled  in  by  the  company,  until  iiow  there  is  an  effectual  bar  to  navigation, 
unless  it  be  in  very  liigli  water,  when  boats  might  descend. 

The  channel  of  the  river  is  now  of  so  little  use  that  there  seems  to  be  little  or  no 
objection  to  coustrnctiuf;  dams  so  as  to  wholly  cut  off  the  outside  navigation  in  the 
natural  channel,  if  the  iuiiirovcuient  proposed  should  Airnisli  adequate  facilities  for 
the  passage  of  anything  tliut  might  have  occasion  to  pass  the  dam.  In  tbe  plans  of 
improvement  proposed,  therefore,  entire  dams  across  the  river  will  he  considered. 

With  regard  to  the  interference  of  the  franchise  uf  tho  Connecticut  River  Company 
with  any  plan  of  improvement,  it  is  assumed  that,  unless  their  property  is  actually 
taken  or  their  water-power  interfered  with,  no  damage  will  be  done  tu  them  Dy  with- 
drawing the  uavigation  from  their  canal,  nor  is  it  auppo«ed  they  nonld  ei^pect  or  de- 
mand any  compensation.  The  canal  at  present  is  totally  inadequate  to  pass  such  boats 
a»  wonid  undoubtedly  be  nsed  if  they  could  get  up  the  river,  and  tbe  water  transpor- 
tation has  conseoueutly  diminished  to  snch  an  extent  through  their  small  locks  Ibnt 
tlie  company  will  probably  prefer  to  give  it  up  altogether,  and  use  their  canal  entirely 
for  manufacturing  purposes  if  the  Government  eliunld  otherwise  improve  tbe  uaviga- 
tion over  the  rapids. 


The  plans  whicU  will  bo  considered  for  improving  navigation  over  these  rapids  are ; 

First.  A  canal  on  tbe  west  side  of  the  river,  extending  from  the  present  dam  at  the 
head  of  the  rapids,  parallel  to  the  old  canal,  down  to  a  point  just  above  the  village  of 
Windsor  Locks,  Mid  a  channel  to  tbe  deep  water  below,  formed  by  excavating  in  the 
bed  of  the  river. 

Second.  A  canal  on  tho  east  side  of  the  river  from  tho  dam  above  to  the  deep  water 
below  the  rapids. 

Third.  Damming  tho  river  at  tbo  Island,  or  a  little  below  it,  aud  continuing  with  a 
canal  below  upon  the  east  side  of  tbe  river. 

Fourth.  Damming  the  river  at  a  point  ui 
below,  damming  It  again  just  below  tbe 
continniug  with  a  canal  to  tho  foot  of  the  rapids. 

FLftb.  Itnproviog  the  old  canal  so  as  to  be  navigable  for  boats  of  increased  si 


In  the  first  plan  it  is  (iroposcd  to  make  a  canal  ISO  feet  wide,  parallel  to  and  Just 
outside  tho  olu  canal,  except  opposite  tbe  island,  where  it  widens  out  intoa  basin,  with 
locks  300  feet  long  between  the  i|iioins  and  fifty  feet  wide.    At  the  head  of  the  canal  a 
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guard-lock  iivo»lit  be  required  of  t1ie  above  iljnieusinn  aud  IS  feet  lift;  also  a  bnlk-bead 
of  maEonrj-,  nitb  gat«e  for  rcgiilatiue  tbe  Rnpply  of  viiter  to  the  caoal- 

Ad  emltaiikmeiit  of  ten  fuet  width  on  top  and  slopes  of  11  lioriuintal  to  1  vertkil 
will  be  required  from  tlie  guard-lock  at  tbe  bead  of  the  canal  donn  to  tbe  upper  end 
of  the  island.  Tbe  top  of  tbis  is  iu  tended  to  be  ut  a  level  of  Sfect  above  tlie  freibet ' 
of  lg;i4,  nbich  is  tbebigbest  kuowo.  Tbis  ombanknient  is  to  bave  a  riprvp  of  racki 
feet  ill  thickness  upon  its  outer  slope,  and  1^  feet  in  tbickoess  upon  the  top  and  laiidr 
slope.  The  tfidth  of  the  cnnal  is  lioiiti'd  io  thU  part  of  the  river  to  150  feet,  «o  at  not 
to  encroach  too  much  npou  the  bcil  of  the  stream,  and  thereby  inaterially  diniiiiisb  tbt 
water-way,  which  is  already  somi'what  contracted. 

West  ot  the  island  tbe  nmole  of  thnt  branch  of  the  river  is  taken  into  tbe  canal,  tlir 
ihland  forming  the  embankment  fur  about  one  mile  in  length,  and  inclosing  a  ba^D  of 
about  600  feet  in  width.  At  tbe  foot  of  this  basin,  uear  section  25,  shoiTD  on  tbe  ic- 
compauying  map,  would  be  the  first  lock,  having  a  11  feet  lift. 

Opposite  the  island  a  small  stream,  called  Stony  Brook,  enters  the  river, pasainj; 
under  tbe  old  canal.  Upou  this  stream,  about  1,000  feet  from  the  river,  is  a  water- 
power  of  38  feet  fall,  bnving  the  top  of  tbe  dam  16.5  feet  above  the  proposed  level  of 
tbe  canal  basin.  The  water  would  have  to  be  turned  into  the  canal,  as  there  seems  lo 
be  no  economical  manner  of  disposing  of  it  otherwise.  The  water-power  would  be 
>lamaged  by  reducing  the  full  tn  16,5  feet.  The  volume  of  water  discharge)!  by  this 
stream  during  the  greatest  freshet  is  about  4,000  cubic  feet  per  second,  but  only  for  » 
very  short  period  of  time.  At  ordinorj-  siHgcs  tbe  discharge  is,  perhaps,  not  over  100 
cubic  fee?  jier  second. 

Near  section  25  a  dam  will  cross  the  westerly  clmunel  between  tbe  island  and  tbr 
old  tow'patb.  At  tlie  west  end  of  tbis  dam  it  is  proposed  to  place  the  first  lock,  white 
tbe  rest  of  the  dam  will  serve  as  a  waste-way  to  dispose  of  the  surplos  water  cominjc 
into  the  canal  from  Stony  Brook  during  freshets.  The  width  of  this  weir  would  le 
about  230  feet,  and  it  is  believed,  from  inquiries  and  observation,  that  tbe  water  loa- 
ning into  the  reach  would  never  amount  to  more  than  1^  feet  in  depth  over  the  dam : 
the  large  area  of  the  surfacu  of  the  reach  equalizing  tbe  sudden  rush  of  water  from 
heavy  showers. 

The  next  lock  would  be  about  a  mile  below,  near  section  15  on  the  map ;  near  tbis 
lock  would  also  be  a  small  waste-weir.    This  lock  would  be  of  similar  size  and  oon- 


^e  above,  and  of  thcKome  lift. 

The  third  and  last  lock  would  be  situated  just  above  the  mana&ctnring  eotablblt- 
meutson  the  old  canal  bank  in  the  village  of  Windsor  Locks,  near  the  present  wHt«- 
weirof  tbooldcaual.    It  would  be  like  the  others,  and  of  the  same  lift  of  11  feet. 

Tbe  embankment  from  tbe  Island  down  to  this  lock  it  is  pronosed  in  the  estimate 
to  make  of  the  same  heiKbt  as  the  one  above,  or  two  feet  above  tbe  highcBt  water.  This 
embankment  between  the  last  two  locks  might,  bowev«r,  ha  dropped  dawn  to  a  lover 
level  to  lessen  the  cost,  but  it  wonid  not  give  so  plain  an  entrance  into  the  canal  wbeD 
tbe  lower  lock  was  flooded. 

Below  tho  last  lock  it  is  proposed  to  excavate  a  channel  iu  the  bed  of  the  river  far 
about  4,500  feet  iu  length  and  150  feet  wide,  to  adepth  of  5  feet  at  extreme  low  water,  or 
about  6^  leet  at  an  onlinarily  low  stage  of  the  river.  This  channel  will  lie  In  sach  ■ 
direction  that  it  can  be  easily  followed- 

The  rock  excavated  can  be  used  partly  for  the  embankment  above  and  partly  thrown 
out  on  the  side  toward  the  river,  to  check  the  lateral  flow  of  water  into  the  cbannrl. 
so  that  the  surface  of  tbe  water  within  it  will  have  a  less  slope  than  the  anrface  of  the 
river.  At  low  water  tbe  slope  of  this  part  of  the  river  is  S  feet  to  tbe  mile,  which  di- 
minishes ns  the  height  increases,  so  that,  at  6  feet  of  water,  the  slope  is  1  foot  to  tbr 
mile,  and  athigh  freslietsit  is  practically  level. 

In  this  canal  it  is  proposed  to  make  the  depth  on  the  mlter-sills  of  tbe  locks  6  feel. 
la  the  bed  of  the  canal  there  will  ha  no  depth  leis  than  6  feet. 

A  tow-natb  must  he  excavated  on  the  west  side  of  the  islanil,  atong  the  side  of  Ibr 
basin,  as  it  is  considered  desirable  to  havo  a  continuous  tow-path  ou  the  embankment 
side  of  the  canal.    It  is  included  in  the  estimate  for  tbis  plan. 

In  the  two  lower  rencbesthere  will  he  someexcavation  required  to  get  adepthofSfeet 
in  the  bed  of  the  can.il,  but  the  amount  is  small,  and  will  bo  luoro  than  required  in  tbr 
embankment,  which  is  in  excess.  The  cost  of  making  the  canot  8  feet  deep  isnogreaW 
than  for  a  less  depth.  This  canal  would  pass  uuder  Enlield  bridge,  leaving  19  fwl 
above  the  surface,  and  under  the  railroad  briilge,  leaving  about  39  feet. 

There  aie  no  draws  in  thei«  bridges,  but  the  railroad  bridge  has  what  is  raited  a 
"diaw-snan,"  under  which  tbe  canal  woyld  pass.  The  charter  of  tbe  company  ohliee* 
them  to  have  a  draw,  but  the  navigation  of  the  rivet  outside  the  old  caual  hits  nevfi 
compelled  them  to  comply  with  il.  If  the  new  canal  should  be  constructed,  ihtj 
would  probably  pnt  a  draw  at  tbis  place,  A  road-bridge  will  he  reouircd  at  fbe  lower 
end,  over  the  ciinal,  and  a  bridge  over  tbe  top  of  the  waste-dam  ot  tne  upper  lock.  Tbe 
length  of  this  improvement  would  be  i.?ri  miles. 


b,  Google 
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THE  SECOND   PLAN. 

The  wcond  plan  of  a  canal  on  tbe  east  side  of  the  river  ironld  lose  the  advantage  of 
about  one  nilu  of  embankmeot,  which  ia  formed  bj  thS  island  in  the  proposed  canal  on 
the  west  side,  but  it  conid  be  contiuned  lower  down  the  river  entirely  to  the  foot  of 
tbe  rapids  withoat  interferinf;  ivith  the  use  of  the  old  canal  for  manufacturing  pat- 
poses,  and  thus  dispense  with  the  large  aruount  of  excavation  in  the  bed  of  tbe  tiyer. 
£Ten  if  turned  into  the  river  as  high  up  as  would  be  required  on  the  west  side,  it  pre- 
sents an  advantage,  as  tbe  natural  channel  of  the  river  is  upou  the  eust  side,  and  might 
boosed  without  any  excavation,  but  it  isconaidered  too  shallow  and  intricate  for  good 
oavigatiou.  In  this  plan  tlie  guard-lock  and  bulk-head,  with  entrauoe-ctatea  for  tbe 
wat^,  would  be  the  same  as  by  the  first  plan.  Front  tbe  head  of  the  canal  the  eabauk- 
ment  would  be  mostly  in  the  river  down  to  section  40 ;  tbe  canal  would  then  posa  out 
of  the  bed  of  tbe  river,  and  cut  into  tbe  bank  down  to  section  31.  It  then  again  runa  in 
the  river  to  seotlou  25,  after  which  it  cuts  into  tbe  bank,  passing  nnder  the  railroad 
jQst  east  or  tbe  present  bridge,  and  cootinuLug  back  of  tbe  river-bank  to  aection  4, 
where  Itenterd  the  channel.  Tliere  will  be  some  rock-cntting  to  form  a  cbaauel  above 
and  below  Ecifield  dam,  and  also  below  tbe  canal  near  sectiun  4. 

There  will  Iw  throe  lifl-locks  of  tbe  same  dimensions  as  liefore  named,  vjz,  SiO  by  200 
feet,  below  the  railroad  bridge.  The  first  near  section  20,  the  second  near  section  7, 
mid  the  third  near  section  4  at  the  end  of  tbe  canal. 

This  canal  ia  of  tbe  same  width  proposed  Ibr  tbe  other,  fix,  150  feet.  Tbe  two  lower 
locks  wonid  be  fiooded  at  high  water,  but  a  flood  that  would  cover  more  than  the  first 
is  extroniely  rare. 

The  reason  for  cutting  into  tbe  bank  and  passing  uoder  tbe  railroad,  instead  of  fol- 
lowing around  tbe  river-bank,  is  that  for  some  distance  above  the  'bridge  tbe  bank  ia 
very  mnch  exposed  to  Boating  ice,  wbicb  often  pilea  up  to  a  great  tblckuess  at  this 
place,  so  that  an  embankment  oatside  would  be  liable  to  destruction  from  this  cause. 

Below  the  bridge,  through  tbe  village  of  Warehouse  Point,  the  canal  ia  kept  back 
from  the  river  to  aach  a  distance  that  the  level  of  the  water  in  it  will  not  overflow 
and  cover  ground  behind  it,  nor  require  any  material  quantity  of  embankment  on  the 

By  dropping  to  the  lower  reach  sooner  the  canal  can  be  run  along  shore ;  but  nnlesa 
the  embankment  be  carried  above  high  water,  the  lower  part  of  the  canal  wonid  be 
occasionally  overfiowed  and  the  entraucea  blind  through  the  drowned  portion. 

This  canal  will  require  throe  waete-welrs  near  aectioua  5,  6,  and  16. 

The  anriiice  of  tbe  water  in  the  canal  will  be  19  feet  nnder  Enfield  bridge,  and  23  feet 
under  the  level  of  the  track  where  it  creases  the  railroad. 

A  road  in  tbe  village  of  Warebouse  Point  wilt  have  to  be  moved  or  closed,  and  some 
houses  in  the  village  will  also  require  removal. 

There  will  he  required  at  least  two  bridges  over  the  canal  at  Warehouse  Point :  one, 
a  lOMl-bridge,  at  tbe  cross-street  upon  which  the  hotel  ia  altuated,  and  one  (perhaps  a 
fiMt-bridge)  on  the  crosa-atreet  below.  A  small  stream  near  section  19  will  be  carried 
under  the  caual  by  a  culvert.  Another  small  brook,  at  section  36,  will  be  turned  into 
tbe  canal.    All  other  anrface-drainage  will  be  carried  into  the  canal. 

Bolow  the  lower  lock  there  will  be  some  excavation  required  in  the  bed  of  tbe  river 
to  get  a  clear  depth  of  G  feet.  This  is  provided  for  iu  the  estimate.  The  length  of  this 
canal  would  be  4.83  miles. 

The  third  plan  of  damming  the  river  at  the  island,  and  oonstroctiDg  a  canal  on  tbe 
east  side  to  below  the  rapids,  reqnires  one  dam  of  1,150  feet  io  length  and  17  feet  high 
on  tbe  east  side  of  the  island,  uear  aection  No.  36,  as  ahown  on  toe  map,  and  another 
at  the  bead  of  tbe  ialand,  crossing  the  weat  branch  diagonally  from  the  end  of  the  island 
to  the  opposite  shore  above,  of  about  600  feet  in  length  and  13  feet  high.  Both  of  these 
dams  are  of  Ihe  same  height  as  the  Enfield  dam.  This  height  would  bring  the  top  of 
the  dam  at  the  head  of  the  island  within  1  foot  of  the  top  of  the  tow-patn  of  the  old 
canal.  As  the  proposed  dam  would  have  about  10  feet  of  water  flowing  over  it  iu  the 
highett  freshets,  the  bank  of  the  old  canal  must  be  at  least  12  feet  above,  or  11  feet 
bigber  than  it  is  now  at  this  place.  This  height  would  have  to  be  continued  up  the 
river,  along  the  continually  rising  slope  of  the  tow-path,  to  tbe  npper  end  of  the  old 
canal,  a  distance  of  9,000  feet,  where  the  filling  would  be  about  i  foot. 

As,  however,  the  usefuluass  of  the  old  canal  for  purpoaea  of  navigation  would  oease 
npon  the  construction  of  more  extended  worka  by  tbe  Government,  it  will  be  better  to 
continue  the  dam  directly  across  the  old  canal,  and  arrange  gat«a  to  admit  and  regu- 
late tbe  proper  quantity  uf  water  needed  for  manufacturing  purposes.  This  will  be 
much  cheaper  than  tbe  long  and  heavy  embankment  required,  and  wonUl  be  free  from 
tbe  great  nsk  of  loakwe  and  rupture  during  freshets  that  would  be  incurred  with  the 
embankment.    The  ohl  canal  would  be  much  safer  than  it  is  now,  as  muob  of  the  prea- 
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Enfielil  would  cone  qaite  near  the  surface  at  bigli  wat«r.  In  the  two  precediDS  pluu 
the  water  is  cooliDed  to  the  canal,  and  does  not  rise  with  the  river.  Supposiug  tbc 
water  to  run  over  the  dams  10  feet  deep,  it  wonlil  leave  a  distance  of  only  9  feet  nnder 
the  bridge.  At  ordinoty  hi^h  yater  very  fen  boats,  if  any,  could  pass.  With  tbtt 
plan,  therefore,  the  bridge  would  have  to  be  raised  or  provided  with  a  draw. 

From  tlie  lower  dam,  at  section  S6,  to  the  foot  of  the  rapids,  there  wonkl  be  a  eanil 
on  the  east  side  of  the  river,  the  same  as  in  the  second  plan. 

The  gnard-lock  wonld  be  at  the  dam,  and  would  have  a  10-feet  lift.  The  other  locks 
wonlil  be  exactly  the  name  as  before  described. 

The  dans  arc  estiniated  to  be  made  nf  19-inch  by  13-iDch  chestoat  timber,  laid  np  in 
a  cob-work,  inclining  at  an  ancle  of  2i  horizontal  to  1  peipendicular,  bolted  togelDcT 
with  iron  bolts,  and  filled  in  solid  with  blocks  of  stone.  The  top  surface  is  a  complete 
layer  of  IS-incb  timbers. 

As  these  dams  are  so  situated  that  the  dip  of  the  strata  of  the  underlying  rock  ia  Qp 
stream,  they  will  not  be  endangered  by  auy  excavation  the  water  may  make  below 
tbera.  They  conaeqoently  will  not  need  auy  aprou  or  other  eipensive  stnicture  below, 
such  as  has  been  recently  added  to  the  Holyoke  dam. 

At  the  cast  end  of  the  east  dam,  near  the  guard-lock,  there  would  be  entrance-gates 
for  the  water,  the  same  as  at  the  npper  end  of  the  canal  by  the  previous  plans.  The 
length  of  canal  reqnired  by  this  plan  would  be  8.13  niiles. 

In  place  of  the  two  dams  above  mentioned,  one  might  be  built  just  above  the  railroad- 
bridge,  near  section  2i,  as  shown  on  the  map.  This  dam  would  be  about  1,300  feet 
long  and  23  in  height.  Like  the  one  at  tberbead  of  the  island,  it  would  have  to  croM 
the  canal  also,  and  be  supplied  with  gates  to  let  the  water  iuto  the  old  canal.  This  is 
the  lowest  down  the  river  that  a  dam  of  the  level  of  the  Enfield  dam  can  be  bnilt.  It 
cannot  be  placed  below  the  railroad  bridge,  on  occonnt  of  the  height  of  the  bottom 
chord  of  the  channel-span,  which  is  only  i\  feet  above  the  required  height  of  the  dam, 
or  7^  feet  below  high  water. 

The  bottom  choirs  of  the  twelve  river  spans  of  8B)  feet  wonld  also  be  3  feet  ander 
water  in  the  highest  freshets. 

A  dam  as  propoBod,  between  the  railroad  brid^  and  the  island,  wonld  set  the  water 
hack  in  Stony  Brook  so  as  to  damage  the  mill  pnvileee,  as  mentioned  in  the  first  plan, 
dimiDishina;  the  fall  from  W  feet  to  16.5  feet.  The  length  of  canal  reiinired  by  this 
plan  would  be  1.64  mUes. 

The  eBtimatea  for  the  third  plaa  are  marked  a  and  h  for  the  two  modifications  above 
described. 


the  bridge  would  give  a  greater  headway  than  in  the  previous  plan.  The  top  of  tbii 
dam  would  be  of  the  same  level  aa  low  water  above  the  rapids. 

Tbe  next  dam  is  placed  at  U  feet  lower  level,  Jnst  below  the  railroad  brid^  near 
section  21.  This  is  done  with  a  view  to  passing  under  the  bridge  already  built,  instead 
of  making  a  new  one  east  of  it.  If  the  dam  is  placed  above  the  bridge,  the  masonry  of 
the  locks  would  contract  the  water-way,  aud  be  too  much  exposed  to  damage  ftom  ice, 
unless  moved  baok  so  that  the  caual  wonld  pass  east  of  the  bridge,  as  in  the  before-pro- 
posed plans.  , 

The  average  height  of  the  upper  dam  would  be  about  10^  feet,  and  the  toww  ose 
about  13  feet. 

The  npper  dam  would"^  about  950  feet  in  length,  and  tbe  lower  one  1,200  fset. 

At  the  upper  dam  there  would  be  a  guard-lock  of  16  feet  lift,  and  a  UiVloek  ol  11 
feet.    These  are  best  placed  at  the  west  end  of  the  dam. 

At  the  lower  dam  there  wonld  also  be  a  guard-look  of  12^  feet  lift,  and  a  bulkfaeid 
with  gates  leadinj;  into  the  canal. 

The  canal  in  this  plan  passes  along  tbe  bank  of  the  river  from  the  lower  dan  down 
to  near  section  4,  as  shown  on  the  map,  150  feet  wide,  as  in  the  other  plans. 

Through  tbe  village  of  Warehouse  Point  it  wonld  run  in  the  river  Jnst  ontsideof  tb« 
river-roEtd,  and  the  water  would  be  nearly  np  to  the  level  of  the  road. 

The  embankment  wonld  be  of  the  same  oharocter  as  heretofore  described,  and  carried 
up  2  f^t  above  high  water. 

There  would  be  two  lift-looks  of  11  feet  each  between  aeotions  6  «nd  i'Ot  ths  lower 
end  of  tbe  canal. 

All  the  locks  ore  of  the  same  length  and  width  as  before  daacribed,  bnt  by  this  plan 
one  more  lock  is  reqnired,  vi>,  the  gnard-look  at  the  lower  dam. 

Two  waat«-weirs  at«  neiededjust-abovetbe  two  lower  looks,  and  a  fbot-lKidge  oorcM 
the  canal  from  the  shore  to  the  enibaukment. 

This  plan  gives  a  height  of  30  feet  under  Enfield  bridge  at  low  water,  or  17i  feet  at 
high  wator,  and  under  the  railroad-bridge  a  height  of  3^  fset  at  the  draw-span,  und 
""  '  ■       "  at  low  water,  or  I6i  and  7i  feet  reapeetivdy  H 


20  feet  undrr  the  twelve  river-spans  at  k 
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it«r.    Them  is  a  uftrrow  spaa  of  t^  fe«t  at  tbo  east  end  of  the  bridge,  tr 
le  mailo  available  at  higb  water,  under  which  there  wonld  be  161  i^t  i^ 


t  of  the 
. .  '  the 

bead  of  the  old  canal  thnre  would  be  about  3,500  feet,  iucluding  the  goarii-lock,  which 
would  be  oversowed,  and  wonid  have  to  be  raiaed  an  average  of  5  ftot,  and  between 
the  two  dams  tliare  would  be  about  10,000  feet  requiring  to  he  raised  an  averse  of 
-J  feet. 

The  upper  dam  can.  howsver,  he  carried  across  the  canal,  and  provided  with  gates, 
113  described  for  the  third  plan,  so  as  not  to  require  anj'  alteration  of  the  canal  above 
the  dam.    This  is  the  method  provided  for  in  the  estimates. 

The  pond  of  the  lower  dam  at  the  lowest  water  wilt  cause  back-water  to  the  eitent 
of  about  .5  of  a  foot  at  the  lower  water-privileee  on  Stony  Brook. 

Some  excavation  will  he  required  in  the  bed  of  the  stream  below  the  locks  at  the 
upper  dam. 

Below  the  canal  there  wonld  also  be  required  some  rock  excavation  in  the  bed  of  the 
river,  to  get  a  clear  depth  of  six  feet.    These  are  included  in  theer'' "    ' 

The  length  of  caual  required  h;  this  plan  wonld  be  1.50  miles. 


Id  the  Qfth  plan  of  eulurging  the  old  canal,  it  is  proposed  to  widen  it  to  150  feet,  so 
as  to  Kive  tlie  same  facilities  t«  navigotiou  as  the  othor  plaus,  by  excavating  upon  the 
west  Bide  of  the  cunal,  and  putting  material  upon  the  present  t«w-path,  which  is  now 
a  great  deal  too  low,  anil  in  man;  places  exceedingly  weak. 

At  Enfield  bridge,  and  at  the  railroad-brtdge  crossing  the  canal,  it  is  proposed  to 


leave  the  abutments  as  they  are.  The  span  of  the  bridge  at  Enfield  in  124  feet,  on 
pier  being  on  the  tow-path  embankment.  The  span  of  the  railrood-bridije  is  140  feel, 
witb  the  pier  likewise  on  the  present  tow-path.    These  spans  will  alkw  aneBcient 


The  nqnednct  where  tlie  coual  crosses  Stony  Brook  it  is  not  proposed  to  alter.  It  is 
79.3  feet  wide,  with  water  5  feet  deep,  and  is  in  pretty  good  repair.  It  wonld  not  prob- 
abl.v  be  necessary  to  provide  a  new  structure  for  many  yeani. 

Below  the  rnilroad-hridge  the  track  would  have  to  be  moved  to  the  westward,  to 
uccommodste  the  increased  width  of  the  canal,  as  shown  on  the  acoomponying  map. 
Where  it  crosses  the  small  waler-coorse.  Just  above  the  villase,  it  will  not  be  changed. 

Through  the  village  of  Windsor  I<ocks,  the  position  of  the  canal  is  contracted,  the 
width  being  much  less  than  in  other  parts.  On  the  east  side  it  is  limited  by  the  tow- 
patb,  on  which  many  large  manufoctoriea  have  been  erected,  and  on  the  west  side  it  is 
crowded  by  the  track  of  the  Now  Haven,  Hartford  und  Springfield  Railroad,  and  hy 
the  main  street  of  the  village.  On  this  port  of  the  canal  it  is  proposed  to  widen  to  the 
required  distance  by  taking  property  on  the  opposite  side  of  the  street,  and  moving. 
over  bath  the  street  and  the  railroad,  as  shown  ny  tbo  blue  lines  on  the  map.  This 
will  take  all  the  buildings  on  the  street  between  Bnruap's  hall  and  Brownin^i'H  drug- 
■ttore,  requiring  them  t«  be  takffn  down  or  moved  back  to  the  new  line.  Below  this 
for  some  distance  the  houses  stand  hack  from  the  street,  so  that  no  huildinga  will  be 
distuibed;  hnt  from  Elm  street  to  South  street  several  more  hooscs  will  require  re- 
moval.   These  are  shown  on  the  map. 

The  railroad  will  he  moved  so  as  to  rnn  parallel  t«  the  canal  on  ite  weat  bunk,  and. 
the  new  highway  placed  beyond  it.  At  the  present  time  this  load  is  exceedingly 
unsafe,  being  for  some  distance  nearly  on  a  level  with  the  track,  and  close  to  It.  At 
one  point  the  whole  road  and  railroad  occupies  a  space  of  only  about  70  feet  from  the 
iiank  of  the  canal.  With  regard  to  safety  and  the  general  appearance  of  the  street,  it' 
is  believed  that  the  proposed  change  will  be  a  benefit. 

The  alterations  proposed  interfere  somewhat  with  the  railroad  in  giving  less  space" 
for  bnildingg,  tnrn-outs,  &c.  It  willolaooblige  the  company  tomovetae  station-build- 
inKS  to  another  locality. 

It  win  also  cause  the  removal  of  the  atore-bonse  of  the  Seymour  Paper  Company,, 
near  the  railroad-buildings,  and  the  Dexter  Hill  farther  down  on  the  west  bulk  WT  Uie 
present  canal. 

The  bridirea  estimated  for-in  this  plan  are  of  a  similar  character  to  those  now  nasd, 
which  are  hnt  little  elevated  above  the  eurfiK«  of  the  water,  and  are  swing  or  floating 
hridges,  naed  when  boats  are  not  passing. 

The  stop-ffBtee  which  have  been  recently  placed  In  the  canal.  Just  below  Enfield 
bridge,  will  oavo  to  be  removed. 

A  new  gnard-lock,  of  the  dimensions  before  described,  is  to  be  constructed  at  the 
upper  end  of  the  canal.  At  the  lower  end  new  locks  of  the  same  dimensions  are  to  be 
bnilt.  These  will,  on  account  of  their  size,  be  placed  forther  apart  than  those  of  the 
present  caual.    It  is  proposed  to  locate  them  a  little  to  the  west  of  the  present  position,. 
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BO  tbftt  they  can  be  oonstmcted  without  interrnptlng  naTigalion  throngb  tbe  old  locks. 
In  this  plan  the  franchige  of  the  Comiectiont  RiTer  ConipaDv  will  hara  to  be  parchwed 
by  tbe  Ooverameut,  and  there  is  no  doubt  that  it  could  be  obtaiued  at  b  fitir  ralnstion, 
as  the  greater  part  of  the  Htook  is  held  by  tbe  Connectloat  River  Banklne  Company, 
and  by  the  family  of  the  president  of  tbe  oanal  company.  Itconld  probably  be  boaght 
for  aboat  tIUU,UO0. 

An  estioiate  is  made  upon  Ihisplan  for  a  oanal  of  150  feet  wide,  in  order  to  compare 
with  the  other  proposed  plaog.  "niiB  can  be  modified  to  save  expense,  evpn  to  nanow- 
in);  down  to  the  present  width  of  the  canal.  In  this  case  the  cost  would  be  rednced  to 
the  eipense  of  puttinf;  in  the  new  locks  and  tbe  cost  of  purchasing  the  JranchiM  of 
the  old  canal  company.  This  might  be  all  that  wonld  be  required  for  some  years,  until 
thej  increased  size  of  boats  passing  through  the  canal  should  necessitate  its  being 
widened. 

An  estimate  has  been  made  on  this  modification,  and  the  two  estimates  for  tbis  plip 
marked  a  and  i. 

NO   PLAN   FOR  lUPIUtVTin)  THE   KATURU.  CHANNEL. 

No  plans  or  estimates  are  presented  for  improviag  the  natural  cluuine)  of  tbe  rivn'. 
by  excavation  or  otherwise,  liecause  snch  a  work  would  not  meet  the  requirements  of 
the  river  navigation,  and  would  probably  prove  more  expensive  than  tiioae  proposed. 
It  will  be  seen  in  the  description  of  the  rapids  that,  at  a  low  stage  of  the  river,  tht 
slope  over  part  of  the  channel  is  11.11  feet  per  mile  for  a  distance  of  4,800  feet,  and 
10.68  feet  per  mile  for  8,800  feet.  An  excavation  in  tbe  bed  of  the  river,  or  parallel 
embankments,  to  carryall  the  water,  would  form  a  mere  chnte,  impracticable  foru- 

•cending  or  descending  boats.  Tbe  mean  velocity  of  the  current  would  be  about  5.3 
miles  per  hour,  and  a  channel  6  feet  deep  and  88  feet  wide  wonld  carry  all  the  water 

lin  the  river  at  the  lowest  stages  when  running  with  this  velocity. 


The  following  estimates  are  made  for  a  canal  150  feet  wide  at  the  water-line,  witL 
^elopes  of  1|  borizoutal  to  1  vertical,  both  in  tbe  cuts  and  for  the  ombaoknicnts.  Tfafsr 
latter  are  supposed  to  be  of  earth  raised  in  layers,  so  ai  to  be  water-tight  without  s 
separate  clay  puddling  in  tbe  middle,  and  to  have  a  riprap  of  rock  upon  the  out«tdr 
slope  of  2  feet  in  thickness,  and  oq  the  inside  slope  and  top  of  1|  feet  in  tbickneos. 

The  canals  are  all  estimated  as  7  feet  deep,  with  6  feet  of  water  on  the  miter-sill- 
when  the  water  is  at  its  minimum  level. 

Tbe  masonry  of  tbe  locks  is  suiiposed  to  be  conreed  rubble,  of  freestone,  laid  in  bv- 
drnnlic  cement  and  grouted,  with  the  gate- chambers,  qnoins,  coping,  and  coroen  of 
all  the  masonry  in  the  locks  of  cut  aranite. 

The  masonry  for  the  railroad-bridge  abntments,  entrance-gates  at  the  beada  of  the 
canals,  waste-ireirs,  and  the  abutments  of  the  proposed  dams  sre  estimated  as  all  ef 
conrsed  freestone  rubble,  with  comers  and  coping  having  cnt  beds  and  builds.  Tbf 
other  bridge-abutments  are  estimated  of  nnooaraed  nibble,  of  stone  In  the  vicinity. 
with  similar  cut  cornels  and  coping. 

The  retaining- walls  are  estimated  aa  DDCoaraed  rabble,  laid  in  cement  like  tbe  piv- 
iceding.  - 

The  lock-gates  are  supposed  to  be  of  ordinary  constmction,  with  white-oak  tinibefs 
and  pine  sbeathing,  and  to  be  opened  and  closed  by  capstans.  All  the  dans  are  sop- 
posed  to  be  coDHtrocted  of  a  cob-work  of  12-incb  by  12-incb  chfetont  timber,  with  » 
vertical  face  and  a  back  slope  of  SJ  borirontal  to  1  verticsl,  laid  on  the  incline,  witli 
'  cross-intersections  at  S-foet  distances,  and  tbe  whole  filled  in  solid  with  broken  stoof. 
Tbe  surfat.'e  of  tbe  sloping  hack  is  estimated  as  of  solid  timber,  12  incbee  thick.  Thf 
jntorscutions  uf  all  the  timbers  to  be  bolted  through  with  l-incb  iron  bolts.  Noaprao* 
below  the  dams  are  included,  as  they  are  not  considered  nwesaary. 

The  embankments  are  all  estimated  aa  2  feet  above  the  highest  water.  No  aeeoDnt 
is  taken  of  the  slopes  of  tbe  water-surface  in  tbe  canals  or  between  tbe  dams.  Tt* 
'leocbes  are  oomidered  level  for  tbe  purposes  of  ab  eetimate.  This  will  be  snffleiroIlT 
•exact  nntil  tbe  plan  to  be  executed  is  determined  upon,  when  the  proper  riope  and  •II 
'tliedetailsof  the  work  can  beaccnrately  arranged. 

EtHwuM  Jin-  Jim  plan. 

419,730  cnbic  yards  earth  embankment,  at  45  cents IISIXI 

81,750  cubic  yards  rock  embankment,  at  |2 16S.'i<'C 

3,600  cnbtc  yards  earth  excavation,  (foundations,)  at  60  cent* 2.1^' 

5,725  cubic  yards  rock  excavation,  (lonndation,)  at  |3.  ..< I'.l'> 

101,100  cnbic  yards  rock,  channel  below  canal,  St  $4 **'■  „ 

3,008cubicjatdBiook-filUngA>T  waste-dam,  at  $9. 50 '.^' 
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1,300  cubic  yards  clay  puddling,  at  |1.50 tl,tWO 

3,330  cubic  yardu  mbbls  in  gaard-lock,  at  |18 39,960 

076  cubic  yards  cut  atoue  in  guard-lock,  at  $9) 13,580 

3,315  cubic  yards  rabble  iu  first  lift-lock,  at  |18 39,780 

645  eubio  yards  cut  stone  in  lirat  lift-lock,  at  |30 18,900 

3,315  cubic  yards  rubble  in  second  liftrlock,  at  |12 39,790 

645  cubic  yards  cut  stone  in  second  llft'Iock,  at  (SO 12,000 

2,630  cubic  yards  rubble  in  third  lift-lock,  at  (IS 31,560 

645  cubic  yards  cut  alone  in  third  lift-lock,  at  180 18,900 

350  cubic  yards  rabble  in  gate-head,  at  |12 4,800 

100  cubic  yards  cut  stone  in  gate- head,  at  |16 1,600 

950  cubic  yards  rubble  in  waste-dam,  at  $12 11,400 

200  cubic  yards  cat  stone  in  waste-dam,  at  (16 3,200 

130  cubic  yards  rubble  in  two  waste-weira,  at  lis 1,660 

30  CD  bio  yanls  cat  stone  in  two  waste-weirs,  at  916 480 

400  cnbic  yards  rubble  in  rood -bridge  abutments,  at  (8 3,900 

100  cubic  yaxdncat  stone  in  lOad-biidge  abntments,  at  (16 . 1,600 

1,380  cnbic  yards  rabble  in  retai ning- walls,  at  t« 10,660 

2,700  cnbic  yards  concrete,  at  $5 13,500 

406,000  feet  (board- measure)  timber  in  waate-dam,  at  945 18,360 

:)6,a00  poands  iron  bolts  in  waste-dam,  at  10  cants 3,680 

100  feet  bridge  superstmctuiB,  at  l-'iO 5,000 

.500  feet  bridge  over  dam,  at  (10 5,000 

>*  pairs  lock-gates SS,5M 

2wwte-weir8 3,500 

Oate«  at  entrauM  to  cauol 1,500 

Oat«-honse 750 

CaAar-dRin,  &o 16,000 

Alteration  of  dam  at  Enfield 5,000 

Labor,  &c,  ondam  notincladed 26,600 

Land  damoKea 25,000 

EngiDeeriog  aud  contingeudea,  10  per  cent 117,634 

Total l,993,H6B 

Eiliauita  fir  tmond  ptan, 

-i9S,000  cubic  yards  earth  embankment,  at  40  ceats 1116,800 

66, 160  cubic  yards  rock  embankment,  at  $1.75 11.5,780 

154,000  cubic  yards  earth  excavation,  at  35  cente 53,900 

4.000  cnbic  yards  rock  excavation,  (foundations,)  at  $3 12,000 

8,300  cubic  yards  rock,  chaanel  above  dam,  at  f5 41,600 

7,400  cnbic  yards  rock,  channel  below  dam,  at  t5 37,000 

5,500  cubic  yards  rock,  channel  below  canal,  at  |5 37,500 

1.200cDbicyardBclay  puddling,  at  tl.60 1,800 

8,904  cnbic  yards  rubble  in  guard-lock,  at  $13 34,848 

me  onbic  yards  cut  atone  in  guard-lock,  at  $30 13,620 

3,115  cnbic  yards  rubble  in  firel  lift-lock,  at  $13 37,380 

645  cubic  yanls  cut  stone  in  first  lift-lock,  at  $30 12,900 

:),115  cnbic  yards  rabble  in  secoud  lift-lock,  at  $12 37,380 

645  cubic  yards  cut  stone  in  second  lift-lock,  at  $20 12,900 

2,630cnhicyard8mbbleiu  third  lift-lock,  at $13 31,660 

645cabic  yards  cut  atooo  in  third  lift-lock,  at  $80 18,900 

:t50cubic  yards  rubble  iu  gate-bead,  at  $13 4,200 

100  cubic  yards  cut  stone  in  gate-head,  at  $16 1,600 

800  cubic  yards  rubble  in  three  ffBSte-weit«,  at  $12 3,400 

40  cub^  yards  cat  stoae  in  three  woste-welra,  at  $16 640 

600  cubic  yards  railroad-bridge  abutments,  at  $13 7,800 

800  cnbic  yards  cut  stone  in  railroad-bridge  abotmenta,  at  $16    3,300 

400  cubic  yards  rubble  in  road-bridge  abutments,  at  $8 3,800 

too  cubic  yards  cat  stone  in  rood-bridge  abatments,  at  $16 1,600 

840  cubic  yards  rubble  in  foot-bridge-abatments,  at  $8 1,990 

60  cubic  yards  cut  stone  ia  fuot-bndge  abntmenta,  at  $16 960 

450  cubic  yards  culvert  maaonry,  at  $10 4,500 

1,630  cubic  yards  retaining-vrolis,  at  $8 13,040 

1,800  cubic  yards  concrete,  at$i 9,000 

100  feet  bridge  snperstructure  at  railroad,  at  $80 6,000 

100  feet  bridge  superstructure,  at  $50 5,000 

100  feet  bridge  euperstmctare,  at  $35 3,500 

"pairs of  lock-gates 38,600 
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3  WMte-iveirs $5,3011 

Gntea  at  entrance  to  CMial l,5i» 

Gate-honse 7a(i 

Alteration  of  dam  at  EnBeld 5,000 

Coffer-dams,  Ac - IS.m 

Lund  dami^es 76,000 

Eagiueering  and  contingeDcica,  10  per  cent TS.ffiJ- 

Toul ; aee.eas 

Eatimattfor  tiirdpUm,  (a.) 

]69,800cTibic  yards  earth  excavation,  at  35  cenU $59,430 

4,000  cnbic  yards  rock  excavation,  ut$;i.. 8,000 

1,550  en  hie  yards  rock  excavation,  (foundations,)  at  $3 . 4,650 

&J500  cnhic  yards  rock,  channel  below  canal,  at  $5 37,500 

1,973  collie  yanla  filling  for  west  dam,  at  12.50 4,930 

8,674  cobio  yards  filling  for  east  dam,  at  $2.50 31.6^5 

3,000  cubic  vnrdsclay  puddling,  at(l.!iO 4,<i0i' 

3,800  cubic  yards  rubble  abutments,  west  dam,  at  $1% 33,tiOO 

800  cubic  yards  cnt-shinii  abutments,  west  dam,  attl6 13,eOl> 

3,600  cubic  yards  nibble  abntmenu,  east  dam,  at|13 31,30l> 

4(XI  cubic  yards  cut-stone  abutments,  east  dam,  at  $16 5.  tOi' 

4,140  cniiic  yards  rubble  in  guard-lock,  at  SIS 49.&4> 

614  cnbic  yards  cut  stone  in  guard-lock,  at  £20 13, 9^" 

:i,115  cubic  yards  rubble  in  first  lift-lock,  at  $12 37,»-> 

645  cubic  yards  cutstone  in  first  lift-lock,  at  (-20 13.90U 

3,115  cubic  yards  rubble  in  second  lift-lock,  at  |lii 31.3^ 

645  cubic  yards  cut  stone  in  second  lift-lock,  at  (20 13.9011 

2.630  cubic  yards  rubble  in  third  lift-lock,  at  $13 31,5«i 

645  cubic  yards  cut  stone  in  third  lift-lock,  at  $30 13,900 

350  cubic  yards  rubble  in  gate-bead,  at  $12 4,S0O 

100  cubic  yards  cnt  st«ne  iu  gate-bead,  at  $16 - l,60r> 

300  cabio  yards  rubble  in  three  waste- weirs,  at  $12 2,*iw 

40  cubic  yards  cut  st^ue  in  three  waste-weirt,  at  $16 640 

600  cubic  yards  rubble  in  rail  road -bridge  abutments,  at  $12 7.200 

300  cnbic  yards  out  stone  in  railroad-bridge  abutments,  at  $16 3.W< 

400  ctibic  yards  rubble  in  road-bridge  abutments,  at  $8 3.j'if> 

100  cubic  yards  cnt  stone  in  road-bndge  abntinents,  at  $16 l,6Wi 

24ti  cubic  yards  rubble  in  foot-bridge  abutmeuta,  at  $8 1,99' 

60  cubic  yards  out  stone  in  foot-bridge  abutments,  at  $16 960 

450  cubic  yards  culvert  masonry,  at  $10 i.aW 

L.-iHO  cubic  yards  retaiuing-walls,  at  $8 12.640 

3,700  cubic  yards  concrete,  at  $5 13,500 

:t96,600feot  (board-measure)  timber  for  west  dam,  at  $45 17. (W 

1.473,600  feet  (board-meaxure)  timber  for  east  dam,  at  $45 W.Sli 

39.360  pounds  iron  bolts  for  west  dam,  at  10  oenta S.Wfi 

13T,tt00  pounds  iron  bolts  for  oast  dam,  atlOcenU '. 13,7«i 

100  foflt  of  bridge  Buperstruoturo,  at  $80 S,00» 

100  fest  of  bridge  superetructure,  at  $60 5,<K» 

8  pairs  of  lock-gates 22.S«i 

100  feet  of  bridgn  superstructure,  at  $26 2.5W 

3  waste-weirs .'i.SiW 

2  gate-houses I,o("' 

Gates  at  entrance  of  new  canal 1,300 

Gates  at  entrance  of  old  canal I,W 

Alteration  of  Enfield  bridge 15.00ii 

Coffer-dams,  &c., !2,lM> 

Fish-way  at  east  dam 1,100 

Labor,  &,e.,  on  west  dam  not  included 43,000 

Labor,  ike,  on  east  dam  not  included M.OCi 

Land  damages — 90.  OW 

Engineering  and  contingenoies,  10  per  cent 87,41' 

Total 981.aw 
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EaUmaU/or  tkirdplan,  (b.) 

151.200  cnbic  ;srdB  earth  excavation,  at  35  cents |53,970 

1,52r>  cubic  yiuds  rock  eicavatiou,  (fonndatioiiB,)  at  (3 4,575 

SiiWOcDbic  yards  rock,  in  cbanael  below  caaal,  at  (5 27,500 

19,530cnbicyaTdsrock,  fiUingindam,  Htt2.50 48,835 

2,000  cubic  yards  clay  pnddling,  at  11.50 3,000 

4,^  culiLC  VArdi  nibble  in  abutments  of  dam,  at  gI2 50,400 

1.300  Gallic  yards  out  stone  in  abutments  of  dam,  at  {16 19,200 

Vtifi  cubic  vards  rubble  in  gnard-lock,  at  (12 69,192 

676  cubio  yards  cat  stoue  in  guard- lock,  atS20 13,620 

3,115  cubic  yards  rubble  in  first  lift-lock,  at  (tl3 37,3H0 

64.S  cubic  yards  cut  stone  in  first  iift-lock,  at  (20 12,900 

a.115  cubic  yards  rubble  in  second  lift-lock,  ut  818 37,380 

MTi  cubic  yards  cot  Btono  in  second  lifl^luck,  ac^ 13,900 

i!.ii:tO  cabic  yards  rabble  in  third  lift-lock,  at  $12 31,560 

«rj  cubic  yards  cut  Btone  in  third  lift-lock,  »l  $20 18,900 

llWcnbic  yards  rubble  in  gate- bead,  at  $12 4,200 

im  cubic  yards  cut  stone  in  gate-head,  at  $16 1,600 

axicnbic  yards  mbblo  iu  three  waate-weira,  at  $12 2,400 

4U  cubic  yords  cut  stone  in  three  waste- weirs,  at  $16 640 

61 U  cubic  yards  rubble  in  railroad-bridj^o  abutments,  at  $12 7,800 

«>ii  cubic  yards  out  stone  in  railroad-bridge  abutments,  at  $16 3,200 

iwicnbic  yards  nibble  in  road-brid^o  abutments,  at  $8 3,800 

liKi  cubic  yards  cot  stone  in  road-bridge  abutments,  at  $16 1,600 

'^10  cubic  yards  rubble  in  footbridge  abutments,  at  $8 1,980 

fii'rnbic  yards  en t  stone  in  foot- bridge  abutments,  at  $16 960 

l'<0  cubic  yards  culvert  masonry,  at  $10 4,500 

UVO  cubic  yards  retaiuing-wallB,  at  $8 12,640 

VOO  cubic  yards  concrete,  at  $5 13,500 

•i.iK!7,000  feet  (board-measure)  timber  in  dam,  at  $45 118,665 

*».*«  ponudB  iron  bolts  iu  dam,  at  10  centa 22,938 

blOfcct  bridge  superstructure,  at  $80 "       8,000 

liiO  feet  bridge  superstructure,  at  8-50 5,000 

lOUfuet  bridge  superstructure,  at  $85 , 2,600 

^(■lirsof  lock-gates 22,500 

3  waate-weica 5,200 

2gatc-h<nis«a 1,500 

UalM  at  entrance  to  new  conol 1,500 

Uatt»  at  entrance  to  old  cfuml 1,200 

Altering  Enfield  bridge 15,000 

rotTeiMlams,  &c 5,000 

Kinli-way S,300 

Ubur,  &c.,  on  dam  Dot  included ., 156,000 

Laud  damages 100,000 

Kegineering  and  coDtln^noieB,  10  per  oent 96,006 

T<»t*l 1,056,071 

BttiMate  for  fourth  plan. 

-tl,440  cnblcyu^s  earth  embankraent,  at  45  cents $150,498 

JI.T92  cubic  yards  rock  embankment,  at  $2 103,584 

\1£>  cubic  yards  rock  excavations,  (foundations,)  at  $3 9,375 

ll.lNiO  cubic  yards  rock  in  channel  at  upper  dam,  at  $5 55,000 

3li.lH)0  cubic  yards  earth,  raising  old  tow-palh,  at  45  cents 16,200 

:il.r«<l  cubic  yards  rock,  raising  old  tow-path,  at  $2 , 63,000 

j.^t-- cubic  yards  ailing  in  upper  dam,  at  $2.50 5,59& 

l.-^^cubic.yards  filling  iu  lower  dam,  at  8ii.20 12,150 

^j**'  cubic  yards  rock,  channel  below  canal,  at  $5 27,600 

:i.lii>0  cnbic  yards  clay  puddling,  at  $1.50 4,500 

|I.<>|«|  ruble  yards  rubble  in  upper  dam,  at  $12 36,000 

'""  cubic  yards  cut  stone  in  upper  dam,  at  $16 11,200 

I.-"!!  cubic  yards  rubble  in  lower  dam,  at  $12 21,600 

4"l  cubic  yards  cut  stone  in  lower  dam,  a*  $16 6,400 

.'<.1DI  cubic  yards  mbble  in  upper  guard-lock,  at  812 62,328 

'I'f  ruble  yards  cut  stone  in  upper  gnard-lock,  at  $20 15,360 

XT<>2cnbio  yards  rubble  in  lower  guard-lock,  at  812 44,424 

'■'.'1  cubic  yards  cnt  stone  in  lower  guard-lock,  at  $20 13,1^ 

.I,«Xt  cnbic  yaida  rabble  in  first  lift-lock,  at  $12 31,596 
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645  onbfe  ;udB  oQt  atone  in  flrst  bfl-lock,  at  |20 $19,900 

3,838  cubic  yarda  rubble  in  second  lift-lock,  at  |1S 46,  %6 

645  cubic  yards  cut  stone  in  aecond  Ittit-lock,  at  (20 18,900 

^633  cubic  yarda  rubble  in  third  lift-lock,  at  f  12 31,596 

645  cubic  yards  cut  atone  in  third  lift-lock,  at  *ao 12,900 

350  cubic  yarda  rabble  in  mte-bead,  at  |12 4,«I0 

100  cubic  ynrda  cnt  stone  lu  gate-bead,  at  tl6 1,600 

130  cubic  yards  rubble  in  tno  wasto-weite,  at  $12 1,561) 

30  cubic  yards  cut  stoue  in  tivo  waste- weirs,  at  $16 4d) 

240  cubic  yarda  rabble  in  foot-bridge  abutments,  at  $8 1,930 

60cDbtc  yards  cut  stone  in  fbot-bridga  abatmeots,  at  (16 960 

1,350  cubic  yards  retaining-walls,  at  $8 ID,rit» 

2,700  cubic  yards  concrete,  at  $5 13,50D 

519,S00  feet  (bonrd-measoro)  timber  in  upper  dam,  at  I4S 23,^ 

996,300  feet  (board-measvire)  timber  iu  lower  dam,  at  145 44,8» 

52,290  iiounda  iron  bolts,  in  upper  dam,  at  10  centa 6,29 

98,fte0  pounds  iron  bolt«  in  lower  dam,  at  10  cents 9,688 

100  feet  bridge  superstructare,  at  |25 2,500 

10  pairs  lock-Kat«s .• 28,500 

2  waste-weirs. 3,500 

Gates  at  entrance  to  canal 1,500 

Oateitat  entrance  to  old  caoal 1,300 

Gate-bouse . .. 750 

Coffer-dams,  &c 15,000 

Fish-ways  at  dams 2,40ft 

Labor,  dec.,  oo  upper  dam  not  included 39,00ft 

Labor,  &o,,  oo  lower  dam  not  included 57,00ft 

Land  damagee ^,000 

Engineering  and  coutingenciea,  10  per  cent 111,119 

Total 1.822.306 

EttimaleforJiflk  plvt,  (o.) 

1,524, 300  cubic  yards  earUi  excavation,  at  30  oentfl $457,890 

4^,000cnbicyard«ivckeVavation,  at  $1.60 fiS3,oaO 

3,000  cubic  yarda  rock  foundation,  at  $3 9,000 

1,200  cubic  yarda  clay  puddling,  at  $1.50 1,800 

3,330  Bubic  yards  rubble  in  guanl-Iock,  at  $12 39.960 

676  cubic  yards  cut  atone  in  guard-lock,  at  $20 .- 13,530 

3,120  cubic  yarda  rubble  in  Urst  lift-look,  at  $12 37, 4« 

645  cubic  yarda  cut  stone  in  first  lift-lock,  at  $20 12,900 

3,120  cubic  yarda  rubble  in  second  lift-lock,  at  $12 37.440 

645  cubic  yarda  cut  atone  in  aecond  lift-locb,  at  $20 12.900 

2,630  cubic  yarda  rubble  in  third  lift-lock,  ot  $12 31,560 

645  cubic  yarda  cut  sl-one  in  thii-d  lifMock,  at  $30 ,* 12,900 

400  cubic  yards  rubble  iu  four  road-bridgea,  at  $8 .-. 3. :iO0 

225  cubic  yards  rubble  in  three  foot-bridges,  at  $8 1,800 

6,680  cnbic  yarda  rubble  in  retaining- walls,  at  $8 69,440 

2,700  cubic  yards  concrete,  at  $5 ., 13,500 

4  road-bridgee 6.000 

»  foot-bridges 3,000 

RomoTing  sUip-gatea . . .. ....  500 

Moving  railroad-track 1,600 

Altering  highway 550 

8  pairs  of  lock-gatea „ 22,500 

Coffer-dams,  dtc b.m 

Land  damages 155,000 

EngiueeiiDg  and  contingeacies,  10  per  cent 164.1^ 

1,805.8^ 

Add  value  of  old  canal 101,756 

Total 1,91FJ,.'» 

'         EiHwuiteJorAfthpUui,{b.) 

48,000  cubic  varda  earth  excavation,  (foundations,)  at  60  cents $84,000 

3,000  cubic  yards  rock  excavation,  (foundations,)  at  $3 9.000 

1,200  cubic  yards  clay  puddling,  at  $1.50 1.800 
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3,330  cubic  vftTds  rabble  ID  tnuird-look,  at  {12 |39,96D 

676  onl>ic  ;ardB  cat  HtoDe  ia  Koard-lock,  ftt  #30 13,630 

3,120  cubic  yards  rubble  in  first  lift-lock,  at  »1S Jr,440 

645  cubic  yards  cnt  stone  in  first  lifl-lock,  ftt  jao la.SOff 

3,120  cubic  yards  rabble  ia  second  lilt-lock,  at  $13. 37,440 

645  cubic  yards  out  ^ne  in  second  lift-lock,  at  $20 12.900 

2,630  cubic  yards  rubble  in  third  liftrlock,  at  $12 31,560 

645  cubic  yaids  out  stODO  in  tbird  lilt-lock,  at  $20 12,900 

2,700  cubic  yaids  ooDinetB,  at  |G 13,500 

■'        ts  of  lock-gates. 22,500 


Add  value  of  old  canal .  - 


RBCAPtTUIATIOK  OF  XSTIHATB8. 

First  plan : 
Canal  ana  channel  on  west  side 

Second  plaa : 
Canal  o         '    " 

Thi     , 
Two  dams  al  _ 

Third  plan,  (J  .■) 
One  dam  below  island  and  canal '. 1,056,0 

Fourth  plan : 
Two  dams,  ot  different  levels,  and  canal.. 

Fifth  plan,  (a;) 
New  locks  and  widening  old  canal 1,907,5 

Fifth  plan,  (b  g 


Nbw  locks  only,  old  canal. . 


Earth  and  rock  for  the  embankments  in  the  first,  second,  and  fourth  plans  will  b« 
easily  obtained  npon  the  banks  in  the  vicinity  of  the  work.  In  the  other  plans  pro- 
posed the  catting  will  eqnal  the  flUing,  or  be  in  excess. 

Stone  for  part  af  the  rubble  masonry  oan  probably  be  obtained  of  inffloien  lly  good 
qnality  in  the  vicinity. 

The  cat  blocks  of  freeatone  for  the  corners  and  coping,  and  the  larger  blocks  of  stone 
for  the  abntments  of  the  dams,  will  probably  be  Itest  obtained  from  the  qnarries  at 
East  Windsor,  about  two  miles  below  the  foot  of  the  rapids,  where  blocks  of  excellent 
qnality  and  any  desired  size  can  be  obtained.  There  are  also  other  quarrieB  at  Port- 
land  and  other  places  on  the  river  where  the  stone  conid  likewise  be  conveniently 
obtained. 

The  granite  nsed  in  the  looks  would  have  to  be  brought  from  HnosoD,  Massachn- 
setts,  or  from  Westerly,  Hhode  Island,  at  both  of  which  places  there  are  excellent 
i|uarries.  The  latter  would  probably  be  the  best,  as  there  is  water  ooinmnnioation 
oeally  the  whole  distance. 

The  timber  for  the  dams,  look-sates,  weirs,  &c.,  can  be  best  obtained  in  Vermont  and 
New  Hampshire,  and  brought  £iwn  by  railroad  directly  to  where  it  is  to  be  used. 
Timber  cannot  at  the  present  time  be  rafted  down  the  river  past  Tamer's  Falls  and 
H^oke. 

Tne  iron  work,  both  cast  and  forged,  for  the  looks  and  dams,  can  be  prepared  at 
Hartford,  where  there  are  extensive  ihopa  and  foundries,  and  transported  by  water  or 
nUI  as  is  most  convenient. 

Each  of  the  improvements  proposed  has  some  especial  advantages  or  disadvantages 
which  It  will  be  well  to  consider  iirespeotive  of  the  cost.        * 

The  first  plan  proposed,  that  of  a  canal  on  the  west  side  of  the  river,  has  the  benefit 
of  the  channel  west  of  the  island  to  form  a  large  and  cammodioQS  basin,  valuable  ibr 
varioQH  purposes  in  a  oanal,  but  more  especially  as  a  safe  winter-harbor  fur  the  river* 
boata,  where  thty  would  not  be  endangered  by  the  ice  in  the  spring  freshets. 
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It  ftlio  haa  the  advantage  of  pasBing  under  tbe  railroad-brid^  at  the  most  &TimHe 

Slaoe  for  width  and  head-rooiD,  and  where  the  compaoj-  wonm  be  leqaircd  to  bnild  % 
raw,  if  one  shonld  be  deemed  desirable.  Thta  plan  loaves  the  nataral  oh«iui«l  opm 
'  for  deacending  boBts. 

The  disadvanlages  of  this  plnn  are  that  it  is  apon  the  ontaide  of  the  old  canal,  ind 
nowhere  accessible  from  the  shore  except  by  bridges  over  the  old  utnal.  This  wodM 
be  very  important  to  bosta  loading  and  nnloading  at  Windsor  Iioolu,  or  to  those  Ijing 
in  the  baain  weat  of  the  ialaiid.  Also,  that  tbe  new  canal  cannot  extend  to  the  dmp 
water  at  the  foot  of  the  rapida  on  account  of  the  great  valne  of  tbe  mills  ftiid  nunn- 
facturiug  operations  making  use  of  the  water-power  of  the  old  canal.  The  eiovaMd 
channel  below  the  laat  lock  would  be  more  difBcnlt  of  DBvigatiun  than  the  canal  ex- 
tended down  t.be  same  diatance.  This  plan  funiioheB  no  good  landing  at  Windaor 
Locks,  and  little  or  no  additional  water-power.  It  materially  diminiehee  tbe  aectional 
area  of  the  water-way  above  tbe  island,  even  with  the  proposed  width  of  150  feet. 

The  accond  propoaed  plan  of  a  canal  on  the  east  side  of  tbe  river  bos  the  advantage 
of  being  next  to  tbe  ahore,  with  convenient  acceaa  to  all  parts  of  It.  It  pansce  nndir 
the  railroad,  where  a  dniw  can  be  built,  if  deaired,  althongh  tbe  whole  expense  would 
probably  fall  on  tbe  Government.  It  can  extend  to  the  foot  of  the  rapids,  and  will 
open  into  the  river  on  the  channel  aide.  It  alao  falla  abruptly  at  tbe  lower  end,  so  that 
a  very  short  Icugth  will  be  flooded  even  in  the  highest  water.  Tbe  entrance  will  be 
easily  accessible  at  all  stages  of  the  river. 

Thia  plan  will  also  provide  an  abnndant  water-power,  which  will  be  second  to  none 
in  the  State,  aud  furnishes  an  excellent  location  for  manufaoturing-establisbmenta  be- 
tween tbe  canal  ami  river,  at  Warehouse  Point. 

Tbie  plan  nlso  leaves  tbe  natural  channel  of  the  river  open  for  descending  boato,  and 
it  la  the  only  plan  that  dues  not  touch  or  interfere  in  any  manner  with  the  old  canal. 

The  disodvantafre  of  this  plan,  as  well  as  the  previona  one,  is  that  it  materiall; 
diminishoa  tbe  sectional  area  of  the  bed  of  the  river.  It  also  has  tbe  disadvanta^ 
that,  if  the  canai  is  to  be  mode  deeper  than  proposed,  there  will  be  mnch  more  toce- 
cntting  in  the  channel  above  and  below  Enfleld  Dam. 

The  third  proposed  plan  of  a  dam  on  each  aide  of  the  island,  and  a  canal  below  on 
the  east  aide,  boa  the  advantage  of  not  contracting  tbe  water-way  above  the  island. 


has  been  heretofore  deemed'an  important  matter.  It  is  open  to  the  olfjectioD  of  tbe 
insecurity  to  which  all  dams  are  subject,  and  their  being  of  for  less  permanent  chl^ 
actor  and  liable  to  more  repairs  than  a  canal. 

In  this  plan  also  boats  endeavoring  to  enter  tbe  upper  lock  in  time  of  freaheta  might 
be  accidentally  earned  over  the  dam. 

This  plnn  requires  the  raising  of  Enfield  bridge,  or  a  draw,  which  would  oblige  sU 
boats  to  pass  at  one  place  near  the  west  end  of  the  bridge  at  ordinair  high  water. 

The  proposed  modification  of  this  plan,  by  making  one  dam  below  the  isbnd  in 
place  of  the  two  above  mentioned,  would  not  inateriallv  change  its  character.  Il 
would  have  the  benefit  of  shortening  the  canal  to  1,64  miles,  but  would  flow  back  on 
the  west  side  of  tbe  island  so  as  to-interfere  with  tbe  water-power  on  Stony  Broot. 
before  mentioned. 

The  diflerence  between  these  modifications  is  chiefly  one  of  coat,  if  the  lower  dam  i« 
not  carried  so  far  down  stream  as  to  endangur  the  railroad-bridge. 

The  first  modification  has  some  advantage  over  tbe  aeoond  in  the  depth  of  wattt 
flowing  over  the  dams  in  the  highest  fresbets,  which  wonld  be  10.1  feet  for  tba  firtt 
modification,  and  11.8  feet  for  the  second. 

Tbe  fonrth  proposed  plan  of  one  dam  near  Enfield  bridge,  and  another  just  bslow 
tbe  railroad-bridge,  can  have  the  shortest  canal  of  an^  of  the  proposed  improvemeBt), 
being  1.5U  miles  in  length  below  the  lower  dam.  This,  however,  would  be  more  than 
compensated  by  the  necessity  of  having  one  more  lock. 

This  plan  can  have  almost  any  width  of  canal  desired  without  materially  inereaaiBg 
the  coat,  but  an  increase  of  tbe  proposed  depth  wiU  make  expensive  rock-cnttiog  at 
the  upper  dam. 

It  baa  the  diaadvantagoBoonsequent  upon  having  twodams  in  the  main  channel  of  tM 
river,  with  their  inaecurities  and  repairs,  and  tbe  risk  of  boats  going  over  them  m 
freshets. 

This  plan  also  gives  a  less  head  of  water  at  Warehonae  Point  by  11  fast,  aod  bai  no 
favorable  place  for  mannlaoturing-establisbments  along  its  banks. 

The  great«Bt  disadvantage  possessed  by  this  pUn,  Dowever,  is  the  great  decttao' 
water  on  the  upper  dam  in  time  of  freshets.  Tbia  would  be  15.S  feet,  and  would  dus 
the  water  back  in  tbe  river  above  to  a  height  of  3  feet  more  than  is  now  tbe  oaae,  and 
would  probably  cause  some  damage  above,  not  considered  In  the  estimate. 
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The  lower  dam,  also,  wonld  have  npon  It,  at  hifi;h  water,  13.4  feet,  whieh  is  more 
than  wonld  be  on  the  dams  in  the  other  plana. 

The  fifth  proposed  plan  of  improving  the  present  canal  has  all  the  a<tvaiitages  ot 
the  canal  on  the  eaat  side  of  the  river,  withont  contracting  the  water-way  above  thi 
island.  It  also  has  the  advantage  of  drawing  rente  from  manufactories  already  oxtab- 
lished,  using  water-power  from  the  canaL  It  leaves  the  river-channel  open  like  the 
other  proposed  cauals,  and  it  could  draw  all  the  water  from  above  KuCeld  Dam,  if 
desired,  instead  of  oiil  j  a  part,  ari  wonld  be  the  case  with  either  of  the  other  propose*! 
'Cttnals.  It  baa  the  advantage,  also,  that  it  could  be  executed  part  at  a  time,  as  the 
uecessities  of  navigation  might  require.  The  locks  could  be  first  constructed  and  the 
wideninjc  done  afterward,  as  might  be  necessary  for  lareor  boats  than  tliasu  now 
used.  1^  principal  disadvantages  are  the  opposition  tliat  the  plan  would  receive  from 
the  owners  of  property  taken  for  the  widening,  and  that  it  would  be  necessary  to 
purDbase  the  franchise  of  the  Connecticut  River  Coiupauy,  the  shares  of  wbich  wonld 
rise  iu  value  if  it  was  known  that  the  Gnverument  desired  to  pnrohase  it. 

Tbe  modification  of  this  jilan,  by  making  only  new  locks  at  present,  bos  only  tbe 
advaDtogethat  if  the  size  of  boat-s  hereafter  nsed  would  not  warrant  it,  the  work  need 
not  be  fully  carried  out,  but  oaly  such  a  widening  made  as  is  requisite- 
Li  this  way  the  origiual  expense  would  be  less,  and  the  final  cost  perhaps  Dot  greater 
than  by  eilhtir  of  tbe  other  plans. 


A  careful  consideration  of  the  estimates  of  cost,  with  tbe  advantages  and  disadvan- 
tages of  each  of  the  proposed  plane  of  improvement,  will, it  is  believed, cause  the  rejection 
of  the  first  plan,  the  modification  of  tbe  third  plan,  tlie  fourth  plan,  and  tbe  filth  plan, 
leavinfc  to  be  consideriMl  the  second,  third,  aud  modified  fifth  ptaos ;  and  to  these  pref- 
erence is  given  in  the  order  named. 

The  contraction  of  the  water-way  near  Enfield  bridge  is  the  ouly  serious  objection  to 
tbe  second  plan,  and  it  is  believed  that  a  safe  location  of  tbe  canal  can  be  in^c. 

Tbe  low  darn  at  the  Enfield  eatranoe,  which  wonld  not  be  dangerous  for  boats  if 
drawn  over  accidentally  at  hiRh  water,  is  deemed  more  than  an  offset  to  the  short 
canal,  and  other  advaut^es  of  the  third  plan,  with  its  high  dam  at  tbe  entrance  to  the 

If  the  original  outlay  is  to  be  limited  to  the  smallest  amount  possible,  with  a  view  to 
futnro  eulargementa  as  necessity  may  require,  the  modified  fifth  plan  is  the  one  which 
should  be  selected. 

FUKTHER  IHPROVEMBNT  OF  THB   RIVER. 

Whatever  plan  for  the  improvement  of  the  rapids  may  be  ailopted,  it  should  be  iu 
view  of  further  improvements  between  the  foot  of  the  rapids  and  the  city  of  Hartford. 
The  expense  of  making  a  channel  of  6  or  7  feet  deep  will  not  be  much  greater  than 
one  of  three  or  four,  which  is  now  the  ordinary  limjt  of  depth  in  the  channel  below 
at  the  lowest  stages  of  the  river.    The  estimates,  therefore,  have  been  made  with  this 

The  channel  of  tbe  river  can  be  so  improved  as  to  carry  7  feet  of  water  up  as  far  as 
Spriiigfield,  Uassachusetts,  if  tbe  amount  of  traffic  would  warrant  it.  In  this  case 
vessels  navigating  Long  Island  Sound,  or  even  sea-going  craft  of  moderate  size,  conld 
proceed  directly  to  Springfield,  and  save  the  transshipment  now  necesBary  at  Hartford. 
All  of  which,  with  the  accompanying  list  of  maps,  tables  of  approximate  discharge, 
and  list  of  bench-marks,  is  respectfully  submitted. 

THEO.  G.  ELLIS, 

Ctcil  Engineer. 
U^or-Qeneral  O.  K.  Warbkn, 

Uaior,  VfAteci  Staim  En^nten. 


Aocommnying  this  report  is  a  map  of  Enfield  Bapide,  on  a  scale  of  400  feet  to  an  inch, 
or  iVffii  showing  the  several  plans  of  improvement.  Also  a  sheet  showing  sections 
across  the  river,  numbered  on  the  maps  from  0  to  55. 

To  show  the  river  above  and  below  tlie  rapids,  reference  is  mode  to  the  map  of  the 
Connecticut  Blver  from  Hartford,  Connecticut,  to  Hodley,  Ubssochu setts,  accompany- 
ing my  report  on  propoee<l  improvement  above  Hartford,  of  March  4,  VS71.  Aiid  to 
show  the  river  from  Hartford  to  Long  Island  Sound,  reference  is  made  to  the  map 
accompanying  my  report  of  survey  of  the  Connecticnt  River  below  Hartford,  of  Jan- 
nary  11,18887 
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*  ^'                    *«!7*(,>J™  1<^  to  %k  uater  at  m^  poST  ^^' 

Height. 

Cnbio  li«t 

NotM. 

4,000 
10,500 
20,500 
37.500 
51,000 
61,500 
73,600 
96,000 
118,500 

Sauihmark* — Beighttjtvm  0  of  Hartford  gatge-ioard. 

ON  BAST  SIDE  or  BITER. 

Nortbeaat  comer  of  DDderplDQiDg  atone  at  northeut  coiner  of  red  tobacoo.«Iud,  iMat 
sectloD  3,  29.81  feet. 

Noll  ia  south  one  of  two  maple  trees  in  front  of  white  honse,  east  of  road,  neat  mc- 
tlOD  S,  31.14  feet. 

Top  of  southwest  comet  of  kbatment  of  tailroad-bridKe  at  Wacehonae  Point,  Gli^i 
feet. 

ON  WBST  SIDE  OP  BITER. 

Top  of  soath  ODe  of  two  hoolu  Id  the  top  of  east  wall  of  south  lock  of  old  cinil 
19.1fi  feet. 
Top  of  aonthetut . corner  of  abatment  of  laibroad-bridge,  near  Windsor  Locks,  tBM 


IMPROVEMENT  OF  NEW  HAVEM  HAEBOE,  CONNECTICUT. 

The  condition  of  this  work  at  the  close  of  the  last  working  aeMon 
waa  shown  by  my  report,  dated  December  23, 1871,  and  by  that  of  Mr. 
G.  H.  Mann,  civil  engineer,  which  accompanied  it.  For  informatioB  to 
that  date,  I  beg  leave  to  append  them  to  this  report  as  a  part  of  it. 

Dnring  that  season  a  channel  of  13  feet  deep  at  mean  low  water  vu 
dredged  np  to  the  city  wharves ;  the  amount  of  material  excavstw' 
amonnting  to  163,718  cubic  yards.  A  thorough  survey  of  the  harbor 
waa  made,  aud  the  shape  of  all  the  rocky  reefs,  forming  obstructionSi 
determined.  The  contractor  (IVb-.  Eugene  Sullivan)  for  reinoviDg  Lnd- 
dington  Bock  removed  127  cubic  yards  of  it. 

llie  time  of  his  contract  was  extended  this  season.  He  commeowl 
work  again  on  the  14th  of  June,  1872,  and  has  now  about  exhausted  li>' 
appropriation  under -which  his  contract  was  made,  having  removed,  tbts 
season,  at  the  date  of  August  31,  422  cubic  yards.  This  leaves  abool 
275  cubic  yards,  according  to  last  year's  calculation,  yet  to  be  removeiJ. 
Another  survey  will  be  made  to  test  this. 
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CoDgress,  by  the  act  approved  JnD6  10, 1872,  appropriated  tl5,000 
for  coDtinning  the  removal  of  the  rocks,  aod  $20,000  tbr  general  im- 
provement. Proposals  for  doing  the  work  auder  this  appropriation 
were  advertised  for,  according  to  the  following  specifications: 

RKDUCnON   OF 


REIIl'CnOIC  Of  BIO-BOIL  BOCK. 


Tbere  are  about  587  onbic  yiirds  to  remove  to  make  a  deptb  of  17  feet  on  it  at  mean 
law  vster.    Tbeie  is  nov  a  mean  low-water  depth  of  7  feet  oa  it. 

Propoa&la  for  doinic  the  above  work  will  state  tbe  price  per  cable  yard,  aa  meBsnred 
oD  tbe  deck  of  the  veasel.  No  allowance  will  be  made  for  rock  taken  ^m  a  greater 
i]c|itb  tbau  17  feet  below  moan  low  water. 

DRRDGINQ. 

A  cut  is  to  b«  mads  oerou  the  sand-bar,  opposite  Fort  Hals,  t 
from  13  f»et  to  15  feet  at  mean  low  water.  Aboat  (15,000  will 
work.  The  distsiice  to  be  dredced  oTer  is  about  3,000  feet  The  » 
onlaide  of  Southwest  Led^,  a  distaDCe  of  two  to  three  luiles. 

Proposals  will  stale  the  price  per  cnbio  yard,  measnced  in  the  w 

RIPIUP  GBINITB. 


of  tbe  jett«e  is  to  be  a  triaDsfe,  slopiof;  1  to  1  on  each  aide.  The  stones  should  be  in  no 
direction  lew  than  one-third  of  tbe  longest  dimension,  and  may  be  any  size  from  a 
cubic  foot  upward. 

I'ropooalti  will  Htat«  the  price  per  ton. 

The  mean  rise  of  the  tide  at  New  Haven  is  5.8  feet. 

The  following  is  an  abstract  of  the  proposals  received : 
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The  lowest  bid  for  furnishing  stone  for  the  jett^e  was  $2.19  per  ton  hy 
Mr.  Francis  H.  Smith,  of  New  Yorli.  It  is  now  probable,  however,  that 
no  stone  will  be  needed  for  this  pnrpose,  at  present. 

The  lowest  proposal  for  the  dredging  was  made  by  Messrs.  8.  V. 
Shortlaad  &  Brother,  of  New  York,  which  was  for  10.73  cents  per  cubic 
yard.  A  contract  has  been  made  with  them,  and  they  commenced  work 
m  Aagnat. 

Mr.  Eugene  Sullivan  made  the  only  proposal  for  removioif  the  rock- 
reefs,  and  this  was  t45  per  cubic  yard.  This  was  considered  too  high, 
his  previous  contract  having  been  at  the  rat«  of  $25  per  cubic  yard,  and 
the  proposal  was  rejected.  I  now  believe  it  is  better  to  advertise  for  the 
complete  removal  of  Lnddington  Kock  down  to  the  required  depth  in  a 
lump,  and  not  by  the  cubic  yard,  as  heretofore.  I  propose  to  advertise 
for  proposals  to  do  this  as  soon  as  the  new  ineasurements  are  made. 
This  work  bas  been  superintended  by  Mr.  G.  H.  Mann,  civil  engineer. 

For  continuing  the  work  of  dredging  and  removing  rocks,  during  the 
fiscal  year  ending  June  30,  1874,  I  recommend  an  appropriation  of 
125,000. 

New  Haven  is  a  port  of  entry,  and  is  in  the  collection -district  of  the 
same  name.  The  amount  of  revenue  collected  here  in  the  fiscal  year 
ending  June  30, 1872,  was  $222,0(15.36. 

Statement  of/unds. 

AmoontavailftbleJDly  1,1971 W4,753  87 

Anioant  appropriated  by  act  Jnoe  10,  1W2 35,000  00 

Amount  expeoded  dnring  the  flacal  year  en dtng  June  30,  1972 35,736  63 

Anioant  available  July  1,  1872 44,037  24 

Amonnl  reqQired  for  a«cal  year  ending  Jane  30, 1874 S5,000  OO 


Enoinreb  Office  Unitbd  States  Arm\\ 

Newport,  Rho^  Iilaud,  Ducember '£>,  1B71. 

Oekbrai.  :  I  have  the  hoaox  to  iobmil  a  report  on  the  operatioDi  of  improving  th« 
barbor  of  Neir  Haven,  Connectioat,  during  the  season  just  closed. 

Th«  condition  of  these  works  at  the  date  of  my  annual  report,  Au)iaitt  31,  is  given  in 
joar  printed  annaal  report  of  tbis.vear,  pp.  86  and  T6B,  769, 770, 771.  At  that  time  a 
large  part  of  the  necessary  gnrveysbad  been  made  and  contracts  entered  into  for  re- 
movin);  the  rocky  ledges  at  the  entrance  and  for  dredging  from  Black  Bao;  No.  5  up 
to  the  city  wharves.  As  then  stated,  the  ooDtractora  were  at  their  work  and  making 
tatisfactory  progreas. 

Morris  &,  Cnmmings,  the  contractors  for  the  dredging,  commenced  work  on  the  10th 
of  July  and  completed  their  contract  on  the  31st  of  October.  During  this  time  they 
dredged  from  the  channel  and  removed  ootaide  of  the  harbor  153,718  cubic  yards  of 
material,  tnoetly  a  clayey  mud.  In  my  previous  report  I  stated  there  were  but  7}  feet  In 
tke  channel  at  mean  low  water,  hot  this  was  a  mistake ;  there  were  about  0  feet  at  Dieau 
low  water.  The  new  channel  was  excavated  so  as  t«  make  13  feet  dupth  at  mean  low 
water,  nhich  ia  the  depth  on  the  bar  opposite  Fort  Hale,  and  thus  vessels  of  any 
draught  that  coold  cross  this  bar  can  proceed  directly  to  the  wharves  without  light- 
eriDg. 

The  dredged  channel  is  300  feet  wide  from  the  13-foot  curve  up  to  Long  Wharf,  a  dia- 
taoee  of  3,135  feet.  There  the  channel  makes  a  bend,  and  was  widened  to  350  feet  up 
to  the  coool-dock,  a  distance  of  750  feet ;  thenoe  to  the  st«amboa1>^ock,  a  diutance  of 
2,13S  feet,  the  channel  was  made  100  feet  wide.  The  wharf-owners  have  since  begnn 
lo  dredge  around  their  piers,  thus  stiU  further  adding  facilities  to  commerce. 

In  my  previous  report  I  stated  that  1  considered  no  more  dredging  waa  necessary, 
and  I  would  now  qualify  it  by  saying  no  more  in  this  part  of  the  harbor.  But  there  ia 
n  great  demand  for  :in  increase  of  depth  over  the  bar  at  Fort  Hale,  so  that  veasela  of 
heavy  dranght  arriving  there  may  not  have  lo  wait  for  the  tide  in  order  to  pass  at  once 
into  tbe  inner  harbor.  Once  inside  of  this  bar  there  is  deep  water  and  excellent  an- 
rhorage,  which  latter  feature  is  wanting  outside  of  the  bar.  Many  persons  think  that 
simple  dredging  is  all  that  is  required  to  securo  thia  increased  depth  on  the  baif  which 
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is  composed  of  flno  sand  and  hwi  remained  nnohanged  slDce  the  earlleat  mrrejrs  irere 
made.  I<:annot  agree  with  those  who  think  so,  as  I  believe  there  is  an  almost  oouUDt 
movement  of  this  sand  westward,  across  the  mouth  of  the  harbor,  and  that  the  praent 
depth  Is  lueretj'  tbe  result  of  an  equilibrium  of  the  action  of  the  waves  on  the  one  baud 
in  moving  thu  sand  toward  the  shore,  and  the  action  of  the  tidal  current  on  the  other, 
Bvreepini;  it  out  a);ain.  If  this  eqnilibrinm  la  disturbed  hy  dred^ng  a  channel  thecal 
will  lie  fllled  OKain  in  tbe  same  way  as  the  drifting  snows  fill  up  a  isilrosd-cut.  Bat 
there  is  tbia  diifurence,  that  in  eicavatio);  the  channel  we  may  increase  the  force  of  Uh 
tidot  cDrrents  bo  tbat  the  cut  will  bo  kept  open,  and  this,  it  is  claimed,  will  be  the  case 
b^  those  advocatiQK  the  dredfting.  There  is  enongh  reason  in  this  to  give  dredging  a 
trial,  and  it  is  tbe  more  Jostlfiable  as  there  does  not  seem  to  be  any  other  more  prout*- 
IDE  metbod  to  pursue. 

The  distance  between  the  curves  of  16  feet  depth  at  mean  low  water  on  the  onlsld* 
and  iDsido  of  this  bar  or  slioal  is  about  5,000  feet,  and  it  will  require  an  average  cat  2 
feet  ID  depth  to  give  a  draught  of  16  feet  over  it.  It  is  estimated  that  a  channel  SCO 
feet  wide  would  require  the  removal  of  altont  75,000  cnbto  yards,  at  o  cost  of  35  cents 
per  cubic  j-ard,  amounting  to  (26,2S0.  I  have  limited  the  depth  to  16  feet  at  mean  law 
water,  ae  that  will  afford  nearly  all  the  benefit  now  wanted,  and  to  get  a  greater  depth 
would  require  a  very  large  amount  of  raoney. 

It  may  be  that  Jettees  along  the  shore  to  arrest  tbe  motion  of  tbe  sand  may  be  of  Kr 
vice  in  keeping  open  the  dredged  chanuel,  and  tbis  will  be  considered  in  the  fatnir 
prosecotion  of  the  work.  The  channel  already  dredged  between  Black  Buoy  No.  5  ud 
the  wharves  is  in  no  danger  of  silting  np  again. 

Mr.  gnllivau,  the  contractor  for  removing  the  submerged  ledges  of  rock,  began  wodc 
on  the  1st  of  August  on  Luddington  Rock,  and  continnSi  at  work  until  September  3«, 
when  he  ceased,  on  account  of  the  increased  inclemency  of  tbe  season.  In  the  two 
months  he  removed  136.8  cubic  yards.  He  will  resume  work  at  this  rock  as  early  neit 
season  as  the  weather  will  permit.    There  remain  695  cubic  yards  to  t>e  removed. 

The  complete  survey  of  the  rooks  at  tbe  entrance,  which  wo  made  the  past  seiapn, 
enables  ns  now  to  present  a  definite  project  for  their  removal ;  and  tbis  differs  consid- 
erably from  snything  heretofore  reported  on  this  subject. 

'  The  work  was  orizinally  begun  in  ie5S  and  tB53  by  Mr.  Maillefert  on  Hidflle  Bock, 
beoanse  it  was  thought  that  it  furnished  a  favorable  case  for  trying  his  method  of  snr- 
face-blasts.  This  method,  however,  foiled,  and  nnder  the  contract  the  esperimeoter 
received  no  pay.  The  appropriation  of  $6,000  remained  nearly  all  unexpended  uDtil 
1867,  when  Mr.  Townseod  was  employed  by  tbe  day  to  operate  with  his  drill  and  otdi- 
nary  blasts  upon  it.  From  some  cause,  Mr.  Townsend  reported  much  anccess,  and  be 
claimed  to  have  removed  so  much  of  tbe  rock  as  to  make  U  feet  of  water  upon  it,  while 
before  there  wore  hot  10  feet.  Misled  by  this  account,  I,  in  1870,  employed  him  to  work 
again  upon  Middle  Bock.  I  soon  became  diseatisded  with  the  progress  be  was  msking. 
and  be^D  to  distrust  the  accuracy  of  the  statement  of  the  success  he  had  before  re- 
ported. A  survey  of  tbe  rock  revealed  the  fact  that  there  were  still  only  10  feet  of  water 
OD  the  rock,  the  same  as  it  was  at  first.  This  disagreeable  result  was  confirmed  by  s 
thorough  and  carefhl  survey  made  again  this  sammer.    I  did  not  resnroe  work  npoa  it. 

It  has  been  recommended  to  remove  not  only  Middle  Bock,  bnt  the  Southwest  Ledge 
also,  and  tlie  two  rocks  between  them,  called  B  and  C  by  Captain  Ihitton,  and  we  have 
curefuUy  surveyed  them  all.  The  amount  of  rock  to  come  away  before  there  will  be 
17  feet  at  mean  low  water  on  alt  these  ledges  just  referred  to  is:  Middle  Rock,  Sii 
cubic  yarda^  Bock  B,  141  cable  yards;  Rock  C,  624  cubic  yards;  Southwest  Led^ 
1,964  cubic  yards;  all  together  3,648  cubic  yards,  which,  at  $26  per  yard,  wonid  cost 
$88,700.  The  distance  from  the  Southwest  Ledge  to  Middle  Rock  U  1,D!0  feet.  11  i» 
thought  by  many  tbat  tbe  entrance  to  the  harbor  would  be  beoeflted  by  erecting  • 
light-bouse  on  tbe  Southwest  Ledge,  which  has  7}  feet  of  water  od  it  at  mean  lo« 
water.  In  tbat  case  it  is  thought  that  Middle  Rock,  and  the  iDtennediate  shoal  poinls 
B  and  C,  need  not  be  removed. 

Tbe  principal  entrance  to  New  Haven  is  not  on  the  side  of  the  Sonthwnst  Ledge  (esat 
side)  on  which  Middle  Rock  stands,  but  on  the  west  side,  and  in  the  midst  of  tbis  wM 
channel  stands  Luddington  Rock,  with  a  depth  on  it  at  mean  low  water  of  aboal  If* 
feet.  Vessels  beating  out  and  in  the  harbor  pass  on  both  sides  of  it,  and  it  is  vrry 
rauoh  in  the  way.    I  therefore  directed  work  to  be  begun  npon  it. 

In  the  cliannel  east  of  the  Southwest  Ledee  there  is,  however,  a  dangerous  recii- 
lirst  located  by  our  survey,  but  known  by  tbe  fishermen  as  the  Big  BoiL  Tbis  rock  hta 
but  T  feet  on  it  at  mean  low  water,  and  should  be  removed.  The  amount  of  rock  above 
the  17-foot  carve  is  about  587  oublo  yards,  which,  at  $95  per  yard,  would  cost  $14,6^ 

To  finish  the  work  in  tbe  harbor,  which  I  think  it  advisable  to  do  at  the  present  time. 
(besides  the  light-bouse  for  Southwest  Ledge,}  will  teiiaire  as  follows ; 

To  complete  tbe  removal  of  Luddington  Rock,  695  cnbto  yards,  at  tS&pra 

yard.*. .'. :..  .^....T.rT  »17,S7S  W 

To  remove  Big  Boil  Rock,  597  cubic  yards,  at  $96 14,6ffi** 
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To  ilreilEe  a  rliaonel  9<NI  feet  niile,  to  s  depth  of  16  feet  across  tbe  shoul 

near  Fort  Hale,  7S,(KI0Kiibicy«nlH,  at  35  cents 926, !^D  00" 

F<>rMi|iertuteD(lei]ce 3,700  00 

Tolal 62,000  00 

Duriog  tbe  past  year  tbe  cxpenilitarei  have  been  oh  follows: 

For  aiirveya,  makini;  niapH,  anil  soperiQtendence $7,St8  43  . 

Ti.  M.irris  &  Ciimmings,  f,.r  drwlginu 26. 160  3» 

Ti.  Eiigroe  Sullivan,  for  work  ou  Luildingtou  Ro«k 3, 107  3fi 

Total 36,476  12 

The  nmoiint  nppropriat«a  bv  tbe  act  approvp<l  March  3,  IWl,  waa $40,000  00 

On  baud  hC  tht  begiuniiig  of  tbo  year  of  former  appropriation 0,093  04 

Total 49,093  04 

l.pavin^' the  balauce  of  the  loot  appropriation  still  uuex ponded,  112,616  92. 

It  tbi-rrlbre  appeani  that  Ibe  additional  appropriation  re<|Liired  will  be  about  |5O,O0O. 

In  riiy  annual  repirl  I  rwommeniled  an  aifditional  appropviation  of  (20,000  for  tbe 
fiisiiiiiu:  year,  but  this  nas  made  without  taking  into  consideration  the  iuiprovemeot 
uf  the  depth  on  the  sboal  neat  Fort  Hule. 

.VC'inipaiiyiug  tfaU  report  is  ntraciug  from  the  nnfinished  map  of  the  new  sarvey, 
hbowiufi;  tbe  dredging  dune  during  the  past  season ;  also  a  tmcingahowiug  the  correct 
lucations  of  the  rocky  ledges  at  the  entrance  to  the  hnrbor  ;  also  six  traoiugs  ahowirig 
Ilir  contonni  of  these  rockn,  and  one  sheet  of  sectious  of  Lnddiugtou  Rock.  Also  a  le- 
I'nrt  uf  Mr.  Manu,  who  has  hud  charge  of  the  survey  and  siipenutendeuce  of  tbe  im- 
{•roveoient,  which  coutuint  much  informatiou  not  given  iu  my  report,  and  is  a  tbId- 
ulile  record  for  future  reference.  Thu  map  of  the  harbor  is  being  prepared,  aud  ia  la 
iin  advanced  stage. 

Mr.  Mann  baa  been  oaci'tted  all  the  time  by  Mr.  C.  R.  Mather,  aod  part  of  the  time 
liy  Mr.  H.  N,  Itubcuck.  The  enei'gy,  thoroughness,  and  completeness  of  tbe  work  oom- 
nieiiil  these  young  men  to  all  iutercstcd  iu  their  prol'i^sHional  pursuits,  and  who  desire 
to  oee  a  faithful  execution  of  a  public  trust. 

Very  respectl'iillv,  your  obedient  servant, 

O.  K.  WARREN, 
Major  of  KHgiMetm,  ami  Bren-I  ifajor-(lfittr<ll,  U.  S.  A. 

ltrigailier.(lt'nenil  A.  A.  Humphreys, 

Chii-f  af  Knginetra,  CiiUd  Slale»  Armg,  Trndftinjtnn,  />.  C. 


EmII.NKKU  Ol-FICK,  U.SITKIl  Statbn  Ahny, 

ytirport,  Mode  Itlaud,  Jki-cmber^S,  IWl. 
flKNKKAi. :  I  have  tbo  honor  to  submit  report  of  operatimis  at  New  Haven  Harbor 
<*i>nuecticiit.  during  tlie  present  year.  In  accordance  with  your  instrnctious,  I  left 
N'<-w|Htrt  on  March  16,  aceolnpnnie<l  by  Mr.  Charles  R.  Mather,  civil  t'.ngineer.  Opera- 
iii>ni>  were  commeuced  on  March  17  by  the  locating  of  tide-ganges  at  Long  Wharf  and 
rhaprl  Street  Bridge,  tliegange  at  Chapid  Street  Bridge  lieiiig  placed  on  the  east  side 
■•(  the  giiunl-piliug  of  the  draw -pier  of  the  bridge ;  the  gauge  at  Long  Wharf  being 
l-liu'nl  in  a  corner  between  tite  freight-house  at  the  end  of  the  dock  aud  the  east  end  of 
iti'-iliH-k.  SimullaueoiiH  tide  ohmTvationn  were  conmienced  nt  these  pointH  on  March 
I-.  Iieing  tHkoii  every  ten  minutes  iH-tweeu  bigli  and  low  water,  and  every  Ave  minutj>x 
f'lr  ibiny  minutes  Iwfore  and  al'ier  hi^h  aud  low  wattr.  These  gauges  were  ohservetl 
iinrtl  Marrb  'M.  when  simnltaneons  observations  were  commenced  at  Cbapel  t!treet 
Knil^.  Litug  Wharf.  Fort  Hale.and  Five-Mile  Point.  TabWof  these  olwrvationa are 
•iiiiii'\i-<l  t<t  this  report.  At  I»ng  Wharf,  Fort  Hale,  and  t'ire-Mile  I'oint  l>ox-gangcB 
"I  111*-  fiirro  shown  iu  tbe  annexed  diagram  were  pnt  up,  this  lieing  rendered  necessary 
liv  the  pn-valenco  of  southwest  winds  which  make  the  water  bio  rough  for  accurate 
i-;uliug  npon  a  slatf-gaiige.  11ie  tiile-gange  at  Fort  Hule  was  i>lncpd  on  the  east  side 
of  ilie  ebeiiiical  works  ducks,  aud  that  at  tive-Milu  I'oint  on  the  north  sidi>  of  a  dock 
l"-l<>ii):ing  to  W.  H.  Clark,  ew).  OtRurvatioiiH  were  taken  at  all  four  gauges  until  April 
ir.  41)1  tlie  14th.  I5th,  and  17tli.  levels  were  run  to  connect  the  planes  of  reference  as 
iii:i[kiil  on  the  diD'ereiil  gauges,  and  bencb-iiiBrks  put  in  as  follows: 

ItrHrh-m/irt  I  consists  of  a  copper  bolt  fi  inches  ^ong.  }  inch  diameter,  and  1]  inches 
^•iiiH.  tlie  head  leaded  into  a  large  circular  stone  on  the  southeast  corner  of  a  passiige- 
.V»  F. 
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way  through  the  went  end  of  Long  Wharf,  about  fiO  fuet  east  of  P.  P.  Av*rj's  itote. 
■The  stone  is  lnvel  with  the  roadway,  the  bench' mark  beinL'  in  the  aouth  side  of  the 
upper  face.  Tlie  head  of  tli^  holt  is  10.'233  feet  above  the  plane  of  meau  low  walerM 
determined  nt  the  tide -station  at  Lon^;  Wharf. 

BtHch-mark  3  consistB  of  a  copimr  bolt  leaded  in  the  northwest  poruer  of  the  nppei 
fkce  of  the  northwest  stuue  in  the  second  course  from  the  top  of  the  east  abatmcnt  of 
the  draw-span  of  the  Chapel  Street  Bridge ;  the  stoue  forma  a  projuctinK  comer,  lbs 
bench-mark  being  inserted  about  5  iDches  frtiia  Us  northwest  corner  on  a  line  ranniiii; 
.  southeast.  The  bench-maik  is  O-G-ll  f«et  above  plane  of  mean  low  water  as  deteiniioed 
at  the  tide-atation  at  Chapel  Street  Bridge. 

Bench-mark  '.I  is  a  copper  bolt  leaded  iu  the  upper  fkce,  at  the  aouthwest  comer,  of 
the  weat  atone  of  the  north  Bi<loof  theHluice-wayat  the  aouth  west  comer  of  Fort  HJe, 
and  on  a  mnninE  line  northeast  from  corner  of  said  stone.  The  hench-mark  is  11.919, 
feet.above  the  plane  of  mean  low  water  aa  determined  at  the  tidal  station  at  PoTtH>l«. 
(at  ohemica]  works  dock.) 

BeniA-mark  4  ia  a  copper  bolt  leaded  into  the  Mconit  stone  from  the  north  edge 
of  the  southwest  face  of  the  water-table  of  the  New  Haven  light^house;  the  bolt  ii 
abont  4  inches  from  the  upper  edge  of  the  stuae,  the  head  beiuK  flush  with  ita  lux 
and  notched  thus,  S.  The  horizontal  notch  is  SO.aSS  feet  above  the  plane  of  mean  lev 
water,  as  determined  at  the  tidal  Btation  on  dock  belonging  to  W.  H.  Clark,  eeq.  At 
the  two  last  stations,  as  the  obaervatiung  extended  over  only  half  a  lunation,  mean  low 
water  was  determined  by  subtracting  one-half  of  the  moan  riaa  and  fall  of  the  tide, 
(apring,  the  observations  extending  over  a  period  of  high  tides,)  taken  &om  United 
States  Coaat-Snrvey  recorda  from  the  beight  of  the  mean  sea-level.  At  the  other  sta- 
tions the  mean  of  the  low  waters  for  a  lunation  determined  the  plane  of  mean  low 
water.  I  also  funnd  that  the  tide-gauge  used  dnring  the  survey  of  Middle  Rock  in  ISTB 
was  pnt  up  by  Mr.  R.  M.  Bache,  of  the  United  States  Coast  Survey,  and  observed  for  ■ 
month,  and  that  liie  mean  low  water,  as  used  bj  me  in  1870,  differed  but  0.05  feet  from 
that  of  1871.  On  April  19  I  examined  the  channel  below  Long  Wharf,  with  the  dredge 
shown  in  the  diagram,  for  the  purpose  of  determining  the  character  of  the  bottom  and 
the  depth  at  mean  low  water.  I  found  that  the  bottom  consisted  of  soft  mud.  miied 
occasionally  with  broken  shells,  but  in  no  place  was  anytbiug  strack  approaching  tbe 
conHtstency  of  hard  mud.  Soundings  commencing  at  Long  wharf  and  extending  te 
14-toot  curve,  near  Black  Buoy  No.  a,  gave  a  meau  depth  of  9  feet  at  mean  low  water. 
No  oyster-beds  were  struck,  nor  any  considerable  accumulation  of  shells,  and  the  state- 
Dients  of  pilots  in  regard  to  the  existence  of  any  well-defined  bar  between  Long  Wharf 
and  Black  Buoy  No.  5  were  couclusivelv  ehown  to  be  erroneous.  On  tbe  17th,  Idth, 
I9th,  and  20th  uf  April,  primary  triangulation  stations,  consisting  of  polea  SS  feet  looz 
and  3  by  3  inches,  having  large  red  flags  at  top,  aud  supporting  tripods,  were  erected 
at  tbe  following  prominent  points  in  the  harbor  below  the  bridge:  A,  near  east  end  of 
Tomlinson's  Bridge;  A,  on  Belle  Dock;  U,  opposite  Long  Wharf  on  east  shore;  ^,00 
end  of  Long  Wharf;  Cat  Fort  Hale;  C,  on  Oyster  Point;  D",  at  light-houm;  D'.flo 
Sandy  Point ;  E,  on  Brister's  Hill,  un  west  side  of  harbor,  back  of  Savin  Rock.  Tbr 
base  line  A  ii  was  also  measured  and  found  to  be  2,1)96.5  feet  iu  length.  On  tbe  31»t, 
2M,  and  24th,  the  ancles  of  the  primary  trangulatiou  were  measnr^  by  the  Tronztj- 
ton  3l  Bimtns  theodolite,  reading  to  10",  each  angle  being  taken  three  timee.  Tbe 
variation  of  the  sum  of  the  angles  of  any  triangle  from  ItW  in  no  case  exc«ed«d 
2I>".  These  angles  have  been  corrected  by  ordiuaiy  method,  founded  on  melbud  t^ 
least  squares,  and  the  sides  of  the  triangles  computed.  The  traveling  of  tlie  Aon 
line  was  commenced  on  April  25,  at  north  end  of  base,  and  was  completed  on  Msy  6, 
being  run  to  the  light-house  ou  the  east  shore,  and  to  a  point  just  below  Savin  Rock, 
on  the  west  shore,  and  connected  at  every  principal  station  with  the  primary  triaaga- 
latiou.  A  limited  topographical  survey  was  made  m  connection  with  tbe  traveruDic 
by  Mr,  Charles  R.  Mather,  civil  engineer.  The  total  distance  traversed  wn3M,0(»fM't: 
the  fltfttiona  were  marked  as  follows:  1  A,  2  A,  &c.,  running  south  from  north  rixi 
of  base  I  B,  2  B,  &c.,  from  same  point  north  and  west..  Ou  May  6  a  cnrvej  of  the 
openings  of  tbe  sea-wall  at  Fort  Hale  was  made  to  determine  the  amoniit  of  repsir* 
required.  On  May  9  preparations  were  made  to  comoience  sounding,  and  on  the  lUth 
it  was  begun  at  Tumlinsou's  Bridge,  and  concluded  on  May  2U,  extending  to  a  |wiBt 
opposite  the  middle  of  Morris's  Cove.  About  ii,6O0  soundings  wore  located  by  two  ttan- 
aila,  the  linea  being  nui  ziirzag  and  taken  so  aa  to  determine  changes  of  ievi>l,  the  puiv 
used  in  less  than  2U  feet  of  water  being  kept  on  the  bottom  most  of  tbe  time.  A  t}* 
tem  of  signaling  by  red  and  white  fliigs  waa  adopt«<l,  and  the  numbers  of  sonudinn 
checked  at  the  end  of  each  lino;  in  case  of  aouudings  l»iug  lost  by  iuatrnpient,  vbiili 
was  very  rarely,  the  line  was  rerun.  While  sounding,  the  gauge  at  Long  Wharf  «w 
read  every  15  niinutea,  and  the  aouudings  reduced  to  mean  low  water  by  tbrse  oIhi- 
vations,  the  lime  being  taken  in  the  Niat  every  5  uiiuutes.  Several  lines  of  sounding 
were  located,  radiating  from  Long  Wharf,  so  as  to  determine  the  axis  of  the  cbsaiiu, 
which  was  found  to  coiucide  very  nearly  with  a  line  from  I^ong  Wharf  to  Black  Bnoy 
No.  5.    Tb,'  soundings  were  complt'tiMl  to  thecntranceof  the  harbor  in  the  Fall.    Thn 
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willbcrefiirred  to  in  its  proper  cbrnoologicfil  order.    OuM»y22,  23,  24,  and  25,  buoys, 

ropea,  Ac,  fortheBurve^-softlie  rocks  at  tliB  entrance  totbeharlmrwcre  prepared  and 

taken  out  tu  Middle  Hock  and  pluceil  in  position  fur  tbo  durve;  of  tlial  rouk.     On  the 

27th  ti  complete  survey  of  Middle  Hock  was 

niade,  incfnding  tlioee  parts  necessarity 

omitted  in  1870,  in  tlie  following  manner : 

Four  kerosene-oil  barrels  were  strapped, 

AS  shown  in  the  diugram,  and  provided 

with   two    100-foot   aucbor-wiupH   eacli. 

These  buoys  were  arranged  in  the  form  of 

a  sqnare,  aa  in   the   diagram,   (see   next 

pane.)  and  were  connected  by  rope  150 

t'eet  loD^,  passing  through  and  fiisteueil  to 


the  barrel  inclosing. 

ropes  were  marked  at  evcrr  5  feet   , 

of   red    bunting    inserted    between    tb 

strands.    Tbe  angles  of  tbe  square  were 

laid  off  with  a  sextant,  and  the  buoys  held 

in   place   by  anchors,  and  also  by  l>eing 

Btmng  np  to  the  four  spar-buoys  left  after 

operations  in  1970,  so  that  any  displace- 

Bient  wan  impossible.     The  survey   was 

made  about  tlie  time  of  slack  water,  as 

uothine  could  Iw  done  at  thestrenglb  of  tbe 

tida.    The  survey  was  commouoSi  at  the 

uortheast  end  of  the  rock,  the  north  side  of  tbe  square  beinc  takeo  as  the  base  from  which 

all  the  linee  were  ran,  tbe  bearing  of  the  boss  being  south  SfP  east,  (mag.)    Soundings 

were  taken  at  every  5  feet  along  the  lines  runuinf;  north  and  soatb,  the  sratious  being 

10  feet  apart.    Dnriug  the  anrvey  the  gauge  at  Five-Mile  Point  was  read,  the  soundings, 

370  iu  number,  being  reduced  to  msau  low  wat«r  by  these  observations.    The  soundings 

were  taken  with  a  pole  31  feet  long,  having  feet  and  half  feet  branded  upon  it.  as  I 

liave  found  that  a  painted  pole  is  of  little  use  iu  salt  water.    The  lower  end  of  the 

pole  consisted  of  au  iron    ^_^^^^^  rod  6  feet  long  and  f  inch 


diameter,  fastened  thus; 
oa  tbe  bottom  no  prnm- 
□otice.  1  also  sounded 
rock,  to  a«certain  if  I  bad 
that  there  was  no  brokeu  rock  left  there  in 
that  my  former  statement  was  entirely  co 
'       1  a  scale  of  5  feet  to  the  inch,  tbe 


By  keeping  this  constantly 
inentiuequalityoan  escape 
thoroughly  around  the 
been  mistaken  in  stating 
1867  by  Mr.  Q.  W.  Towusend,  but  found 
rect.  A  map  of  Middle  Bock  has  lieeu 
tours  being  drawn  at  every  foot,  12 


and  18  foot  contours  heavy,  and  the  line  of  prupose<l  exicavation  (17  feet  below 
mean  low  water)  in  blue.  Tbe  map  is  diSbrent  in  some  minor  respects  from  those 
made  from  tbe  survey  of  1870,  but  is  more  correct,  as  in  1870  the  water  was  very 
rough,  while  in  1^1  it  was  almost  a  deoil  calm  during  the  entire  sorvey.  I  find 
tbe  IPBSt  depth  of  n-ater  on  the  rock  to  be  10,4  feet  at  mean  low  water  in  1^1, 
and  10.0  iu  1870.  This  difference  is  undonbtedlr  due  to  the  difficulty  of  taking  exact 
soundings  in  1870.  The  survey  of  1671  includetl  that  portion  of  the  rock  lying  to  tbe 
(uiutb,  which  was  omitted  in  1!4T0.  I  give  a  comparison  of  tbe  areas  of  the  curves 
(l>elow  plane  of  mean  low  water)  from  tbe  two  surveys,  these  areas  being  completed 
by  reducing  the  curves  to  equivalent  trlaaslos  and  measuring  their  bases  and  alti- 
tudes. The  diffun-ucn  of  the  areas  of  tbe  Tower  corresponding  curves  results  from 
the  introduction  of  the  south  part  of  the  rock,  which  is  iiuite  nitt,  and  which  did  not 
appear  iu  the  survey  of  18T0,  but  is  entirely  iachlded  iu  that  of  1871. 


Firl.      I                                                                                            I  Square f tut.]  Sguare/eei, 

11 !  lis.  88  I  273.64 

Vi ,  l,a(W.66  I  1,168.11 

13 - '  2,243.5    I  a.  468.  063 

U I  3,315.5    ,  3,686. 837 

1.^. _ ,  3,647.5  4,930.900 

Hi 4,894.0  5.851,5.'i2 

17 fi,036.89  ■  6,804.9135 
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and  in  like  aiauDt^r  for  the  other  carves.  I  find  by  this  method  for  the  valame  abave 
the  17-foot  cnrvBB09.32;  par. 2(1.  By  vertical  HectioDBwhoeeareBsaredeterniiDeddirectly 
froDi  the  reduced  sonDdin^,  by  the  opplication  of  Simpsou'a  rote,  thna :  Hubtract  e»ch 
reduced  sonudiaf;  from  IT  feet,  then  thu  area  of  each  vertical  HectioD  will  be  as  follows  : 

Area=  »!.""l'°^_m'g^"  '""""'i'lE.'  (i^t  height  &  4  x  even  heights  +  2  x  odd  heighU 

4-  laat  height) 

Id  IhiH  way  I  Gud  for  tlio  areuH  at  the  following  diatiince  from  east  end  of  base  ; 

S-Ttioo.                                                               Area.  1]  Rnction.  Arw- 

f-'t                                                                Sq.fat  |l  FttL  Sq./trt- 

I    70 316.8 


:  7U\\ 

-  225. 2  [I 

.  241.3  100  . 

.  364.2  110  . 

.  371.6  ,  115  . 


The  volume  was  then  compnted  from  tbene  aroaH  by  the  priaraoidal  formula  and 
found  Ui  be  82r>.6  cubic  yarda.  The  moat  probable  volnnie  of  the  rock  is  then  the  mean 
nf  these  re«nlta,  or  611-96  cubic  yards  above  the  17-foot  carve,  (beloir  mean  low  water.) 
ComparinK  this  with  the  result  of  the  aarvey  in  1871,  and  with  that  computed  from 
Captain  Dutton'a  area^  from  bu)  anrvey  in  Ki3,  I  have  the  following  volumes: 

Cubic  yard*. 

K'i3 768.3(1 

l-CO 728.38 

le71 817.96 

The  diacrepancy  may  seem  largo,  bnt  the  greater  accuracy  of  this  year's  snrvey,  and 
the  more  favorable  conditions  nnder  whicb  it  was  mode,  would  lead  ma  to  adopt  the 
volume  de<lDced  from  it  in  any  subsefiueut  eatimatos,  more  oapecially  aa  tbe  volume 
Riven  in  Captain  Dutton'a  report,  aa  deduced  from  his  areas,  waa  really  double  the 
amount  actually  correaponiling  tu  the  area,  which  of  conrse  does  not  tend  to  strengthen 
faitb  in  the  correcturas  of  the  areas  tbemaeives.  The  depth  of  water  on  the  sand  about 
Middle  Kock  in  22,5  feet  at  mean  low  wat«r  no  the  north  aide  and  23.6  feet  on  the  south 
side.  The  anrvey  in  lcf70  gave  22.3  and  23.3,  this  being  additional  proof  of  tbe  general 
sccnracy  of  the  depths  taken  tben,  and  farther  proof,  if  any  be  needed,  that  Mr.  Town- 
send'a  plane  of  low  water  when  15  feot  was  found  by  him  on  the  ahoalest  point  of  the 
took  mnat  hate  had  its  origin  in  bis  imagination.  All  the  rocks  at  the  entrance  to  the 
harljor  appear  to  have  duejier  water  on  tlie  soutli  than  on  the  north  ijidc,  probably  due 
la  their  checking  tbe  silt,  &c.,  brought  down  by  the  strong  ebb-tide.  During  the 
*uek  ending  June  3  several  attempts  were  made  to  survey  Southwest  Ledge,  but  with- 
ODt  8DGCCBS,  OS  siTuthweet  winds  made  it  too  rough  for  work-  A  heavy  fog  each  day 
prevented  other  oat-door  work.  On  J  noe  5 1  surveyed  Southwest  Ledge  by  the  oheoker- 
board  metliod,  the  barrels  beiug  arranged  aa  follows ;  The  base,  365  feet  long,  and  beai- 
iu):  uorth  33°  east,  made  an  angle  with  the  .side  of  the  parallelogram  of  ^°,  the  aide 
iMJag  200  feet  in  length.  The  aagles  were  measured  with  a  seitont.  The  base  and  the 
side  parallel  were  marked  at  the  lO-fbot  points  by  red  bunting  tags,  and  a  line  marked 
at  every  10  feet  was  stretobed  from  one  to  tbe  other  and  moved  along  10  feet  at  a  time, 
•0  that  Boundings  were  taken  at  the  comers  of  parallelograms  10  feet  by  10  feet.  The 
bauys  were  placed  at  slack  water,  and  so  arraoced  that  tbe  ebb  tide  ran  >n  the  direc- 
tion of  the  lines  of  aoandini^.  Each  brtov  wa«  lield  by  two  anchors  with  long  warps 
hauled  taut,  so  that  no  swaying  was  possible  during  tbe  ebb.  A  boat  was  anchored  at 
the  middle  of  the  base  to  prevent  swaying  and  sagging.  The  soundings  were  taken  by 
allowing  the  boat  to  drop  down  with  the  tide  along  the  line  stretched  from  the  base  to 
the  side  parallel  with  it.  After  crossing  it  (the  parallel  side)  tbe  line  was  secured  to  it 
and  sounding*  taken  as  before.  During  the  survey  the  gange  at  I'iro-Mile  Point  was 
read,  and  the  soundings  reduced  to  mean  low  water  from  the  observations.  About  450 
aouudioga  were  taken.  When  the  survey  was  nearly  completed  it  commenced  to  blow 
from  the  south-southeast,  en  that  the  last  two  lines  of  soundings  were  taken  20  feet 
apart.  During  the  survey  the  apindle-socket  which  formerly  held  a  large  spindle  was 
strock  and  located ;  it  is  about  1  foot  across,  aud  baa  over  it  at  extreme  low  water  not 
mora  than  3  feet  of  water ;  it  ahould  be  removed,  or  the  spindle  replaced,  as  It  is  very 
dangeriina  to  light-draught  vessels.  A  map  of  Southwest  Ledge  has  been  made  to  a 
scale  of  10  feet  to  the  inch,  contours  drawn  at  every  foot  of  vertical  height,  tbe  same 
colors  being  adopted  for  the  curves  as  in  the  map  of  Middle  Rock.  The  leaat  wat«r 
over  the  ledge  at  mean  low  water  is  7.5.  Tbia  is  -f,}  foot  more  water  than  is  ahowD  on 
tbe  United  States  Coaat'Survey  chart.    The  ledge  is  about  310  by  250  feet,  the  hinger 
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direction  bcinz  □orthneRt  and  aontbeoat ;  it  is  Tcry  jaggeA,  t)riiiK  full  at  crcvLrcB, 
have  conipuIeiV  tlie  vulame  by  vertjcnl  aud  horiznutal  suctiana,  aa  in  MiiIiUp  Knck. 
vertical  Rcctinna  I  bnve  takcu  sectiuDs  at  noted  distances  from  north  eii'l  of  baar. 
SimpsoD'a  rule : 


110 

:iT.o 

1811 

ixa.'j 

Then  hy  prismoiitnl  foTninln  for  thn  voliiine  above  the  IT-fout  curve  (belon'  n 
water)  is  1JX)7.3G  cnbiu  yunlH.    By  horizontal  si^ctioiis  tliu  fuHoniiig  reniiltji  » 


9 SKf^W 

10 i,i'jr..20 

11 2,l<4>S.3r. 

12 4,a<M.r>8 

Then  by  priamoidnl  fonnnla  tho  volume  =  I,!K)I.44  ritbio  yards,  ot  takilig  the  mran 
of  the  tiro  resnlts,  1.964.40  cubic  yardN,  fnr  tiio  volume  of  tbe  led^^  above  the  IT'fooi 
carve,  (below  mean  low  water.)  Until  June  14  the  time  was  occupied  in  draggiaE  for 
the  rock  known  an  LnddinRtou's  Rock,  the  position  of  which  was  not  marked  by  anj 
buoy,  and,  as  I  afterwaid  found,  was  incorrectly  located  on  the  United  States  Coan- 
Survey  map.  On  tlie  14th  I  fuuud  Luddin^on's  Rock,  olao  two  rocka  between  Snnih- 
wcst  Ledge  and  Middle  Rock,  known  as  Tortoise  and  llogRed  Rocka,  U  and  C  in  Cap- 
tain JJntton's  report,  and  a  rock  not  marked  on  any  cbart,  known  as  the  Bi;  Foil. 
(named  from  the  tide-rip  over  it  at  certain  alages  of  the  tide,)  lyine  about  oiie-foDCtli 


mile  south- southwest  of  QniKe's  Ledge  anindle,  and  having  o- 

mean  low  water.    1  found  ranges  f9r  all  tlieae  rocka,  bo  that  I  could  drop  a 

without  any  previous  soundingB,  and  marked  the  Bik  Boil  with  a  small  harrel-bnay,  u 


the  tide  ran  bo  swiftly  there  tliat  it  was  somewhat  dilBcnlt  to  strike  the  ahoalest  vstrr 
on  it.  I  was  somewhat  sorprised  to  find  less  than  10  feet  at  low  water  on  Luddinelon'i 
Rock,  instead  of  13.5  as  shown  on  the  charts.  Bi|;  Boil  Rock  lies  directly  in  the  cn- 
traoce  to  the  eastern  channel  of  the  baibor,  and  is  a  very  formidable  obstruction;  B 
and  C  have  over  them  at  meau  low  water  about  13  and  1 1.5  feet  respectively.  Laddio;- 
ton's  Rock  is  a  large  rock,  at  least  150  by  100  feet,  instead  of  a  small  peakeal  nick,  is  1 
was  informed  last  year  by  the  harbor  pilota.  I  also  aonnded  on  Old  Head  Reef,  aboat 
half  way  between  Quize's  Ledge  and  Adam's  Fail,  fluding  on  it  abont  9  feet  at  lor 
water;  as  the  Coast-Survey  map  gives  6,  I  presume  I  did  not  strike  the  highest  nornt 
As  it  is  not  in  the  channel,  T  did  not  spend  any  more  time  on  it,  the  only  object  beiDf; 
to  know  where  it  was.  Thefollowingranceswerenoted  for  Luddington's  Rock:  QniiF'* 
Ledge  spindle  is  on  range  with  the  south  edgeof  the  only  large  white  house  on  the  "Sooth 
End ;"  the  north  edge  of  two  brown  cottages  on  the  beach,  jnst  north  of  Savin  Rock. 
is  on  range  with  the  spire  of  the  southernmost  of  the  two  clmrcbes  in  West  Haven : 
these  cottages  being  at  the  high  water  are  readily  distinKHisbed,  as  they  are  the  onlf 
ones  BO  situated.  The  Big  Boil  is  on  range  of  Qnise's  Ledge  spindle  with  blaff  at 
mouth  of  Morria  Creek,  and  on  the  range  of  the  end  of  the  woods  on  Morgan's  Point, 
with  the  west  edge  of  white  house  behind  them  to  the  north. 

On  June  16  I  surveyed  Luddington's  Rock  by  checker-board  methoil,  the  base  lin* 
being  235  feet  long,  and  bearing  north ;  the  side  lines  were  300  feet  long,  and  «<r« 
inclined  to  the  base  at  an  nni:le  of  61°  30',  this  angle  being  taken  with  the  seitanl. 
The  Bide  lines  were  as  nearly  as  possible  in  the  direction  of  tidal  current,  ho  thst  iht 
aoniiding-boat  could  drop  down  with  it.  The  sections  were  10  feet  apart,  sonndinfT 
being  taken  every  5  feet  along  them,  beginning  at  the  northwest  corner  of  Ibe  psi' 
allelogi'aim  the  sections  running  from  northwest  to  sontbeast,  while  the  asis  of  Ibf 
rock  WHB  from  northeast  to  southwest.  The  base  was  prevented  fh>m  sagging  bj  * 
boat  anchore<l  at  its  middle.  Three  hiiudr(>d  soundings  were  taken,  being  reduced  W 
n  low  water  by  observations  at  Five-Mile  Point.  A  map  has  been  made  of  LnildinC- 
"'  ...-. ^j  j.^^^  apart ;  IS-foot  contour  hesvj : 


ton's  Rock,  on  a  sciilc  'of  5  feet  to  1  inch,  c 
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Ifi-foot  contour,  lioe  of  propoflpil  excavdtion.  The  rock  is  nboiit  150  Uy  100  feet,  the 
lonp^t-r  axis  northenst  ami  aonthwest.  The  rock  in  very  jagged,  rising  in  some  iitBcea 
<|iiite  nbrmitly,  and  alfordit  excellent  opporlaqities  for  face  or  surface  bloHts.  There  in 
on  tho  highest  point  d.B  feet  at  menu  loir  water,  and  on  tiie  BiirroumlinR  sand  IG  to  17 
fet't  nt  mean  low  water.  Tlie  rock  consista  of  tn-o  portions,  connecte<l  by  a  narrow- 
ridge  ;  tliis  ridge  is  not  shown  on  the  map,  ne  ita  cKinlence  was  first  diacovered  liy  the 
diver:  1  afterwanl  examined  it  myself.  nu<l  found  it  to  i>e  qnite  small. 

Lnddington's  Rock  is  a  mnch  better  locality  to  work  in  than  Middle  Rock,  ns  the 
velocity  of  tbe  tide  is  less,  thus  making  it  smoother  in  the  sontbwest  winds.  The 
volume  of  tbe  rock  hits  li«eti  uoinpntcd  by  borizonla]  and  vertical  Nectioiis  an  follows : 

1.  By  horizontal  seclions: 


14.30  I U.. 

r.a7.fi6  ; il  15.. 

1,+j-i.eo  [  It).. 

a,!M-i.eo  (*.02i  i 


5,113.10 
li,(iltf.Ti:  I 
3, 147.7-i 


2.  By  vertical  Hectiuits,  from  north  end  of  ba^je: 

Section.  ;   Areas,  i'  Section.  ;  Areas.  I 


,^ 

Fifi. 

,S,.f.,. 

r>5 

.Sq.fitt. 
1     125.3 

115. 

125 
1  135. 
.  145. 
1  155. 

m. 

Feel. 

1*#'|, 

25  .. 

...'      43.5 

9r. 

105 

■    2M.1 

305.5 

1 

...:        64.7 

1 

The  areas  being  found  by  Sim]>sou'H  rule,  tlie  distance  between  the  sections  taken 
perpendicular  to  them  being  10  X  sin.  Gl*^  30' ;  then  using  prismoidal  formula  ;  Volume  =^ 
r^35.!)4  cubic  yards;  the  mean  of  tbe  two  results  being  lii-i-OSii  cubic  yards.  There  has 
also  been  mode  a  m.ip  on  a  scale  of  ■*>  feet  to  tlia  inch,  showing  vertical  sections  along 
lines  of  soundings  ot  Lnddington's  Rock  at  a  diataucos  of  75,  65,  d!',  105,  115,  125  feet 
from  north  end  of  base.  In  this  map  tlie  blue  line  lepreaents  plane  of  mean  low 
water;  heavy  red  line,  plane  of  proposed  excavation;  black  figures  show  amount 
(depth)  to  be  remove<l  at  given  points,  and  red  figures  show  reduced  soundings 
at  those jioints;  in  this  map  the  sand  gullcy  in  tho  rock  is  shown.  On  Juno  19, 
liaggetl  nock,  or  C,  waa  surveyed  by  checker-board  method.  The  base,  bearing 
sontb  43^  west,  was  190  feet  long.  The  sections  were  10  feet  apart  and  made  an  angle 
with  the  base  of  118'^  33',  souudings  being  taken  at  every  5  feet  along  these  sections  for 
SK  distance  of  230  feet.  The  rock  is  very  jagge<l,  there  being  several  ridges  upon  it  not 
more  than  a  foot  across  aud  rising  5  or  G  feet  above  the  surrounding  rjck,  and  having 
over  them  from  11.5  to  13.5  feet  at  mean  low  water.  The  sounding-pole  was  kept  upon 
tbe  bottoiu  between  all  the  soundings,  and  the  position  and  exteiiC  of  any  marked  in- 
eqnalily  thus  determined.  Captain  Dutton  could  not  have  struck  these  ridges,  as  he 
gives  tne  least  depth  on  tho  rock  at  13  feet.  Soundings  were  takcu  on  the  southwest 
side  only  to  the  depth  of  W  feet,  on  aceount  of  the  approach  of  darkness.  There  have 
been  made  two  mapx  of  Ragged  Rock,  one  ou  a  scale  of  5  feet  to  the  inch  ;  in  this  the 
contours  arc  at  every  foot,  \'i  and  18  foot  curves  heavy  ;  17-foot  curves,  (line  of  proposed 
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excavation,)  in  bine.  The  ghoalest  point  on  tho  lock  ig  11.4  feet  below  mcu  Id* 
water,  at  Five-Mile  Point,  to  which  pluie  of  reference  were  reduced  the  64U  wdihI- 
inga  taken  on  the  rock.  Thia  rock  is  about  210  l>j  160  feet,  the  axis  being  frtmi  uotliaBi 
to  Bontheast,  (at  UO-foot  curve.)  From  appearaucea  it  i»  much  crocked  aud  liamti^ 
Another  map  liaa  aUo  been  made  on  a  acale  of  3  feet  to  the  inch ;  from  Ibi*  it  «ill  Ir 
Heen  that  there  are  four  ridf^es  having  over  them  at  ineau  Ion  water  12.tS,  13.'^.  LLo-ui. 
13. 5  feet,  and  that  to  remove  them  to  IT  feet  below  mean  tow  water  (blue  lia«)  viM 
reiiiiiTe  the  removal  of  but  little  rock,  while  the  tiiBin  jiortien  of  tbe  toct  i>iibii> 
!.  .      ^..._.,, ,  .L ,_..,._      .,_.    .,         .,    ,       j,j  1^. 


fFi: 
15^  Til 


The  v51nme  of  the  rock  baa  been  cuupiited  by  both  luetboiU. 
zontal  sei'tionu  the  following  remilta  have  been  oUtuiiied  : 
Curve*.  Ar.« 

13 1>.^' 

((  Second  ridge . L# 
13^  Third  ridgo i> 
(  Mnin  curve ^. 7S>.''' 
Firet  ridge l.'.*; 
Second  ridge . 3.'>' 
Third  ridge «>.:■ 
Fourth  ridge l.l' 
Main  curve 1,9ai-.> 

rFiratrid^e It" 

Second  ridge i  1' 

^  'riiird  ridge IT.- 

Fourth  ndge -. 1' 

iMiunenrve 4.ns; 

f  Firat  ridge 3J-S 

Second  ndge IT  H 

16{  Third  ridge *.i" 

j  Fourth  ridge , . .         •>.'■' 

(Main  curve f.. Hu.!'.' 

(  Second  ridge , SI  t' 

17 <  Fourth  ridge . '-'' 

/Main  curve p.oJiai, 

Then,  by  the  priamoidal  formala:  Volnine  of  that  portion  of  tbe  rock  arpanW  (nn: 
the  rldge^=633  cubic  yards.  Volume  of  ridges  =8.H4  cubic  yards,  or  total  volnmr -^ 
rock  above  17-foot  curve  (below  mean  lu w- water )^=631 .84  cubic  vanla. 

By  vertical  Pectious,  nt  noted  difitances  from  eud  of  base,  the  /ollowing  resulta  bi" 
been  obtained : 

SectloDB.  Arnu.     SecrtinEx,  Jp* 

Fett  Sg./M.       F«1.  »f.J^ 

50 2.0      lao S*": 

«) 25.3      130 »:• 

70 79.9      140 »■ 


Areas  by  Simpson'a  rule ;  then  by  priamoidal  formula.  Tulome  above  IT-fnot  rno' 
617  cubic  yards,  the  mean  of  the  two  results  giving  fur  most  probable  toIodm  oi  U' 
rock  above  17-foot  curve,  (below  mean  low  water,)  624.42  cubic  yards.  On  Jnu«d>.rai 
B,  or  Tortoise  Bock,  waa  surveyed.  The  base  wus  BO  feet  long,  beariug  nortb  Sf  »'. 
the  linea  of  sonndiug  being  ioclined  to  it  an  angle  of  61"  54  ,  and  being  5  feet  tf^- 
mnoiag  southeast  to  northwest,  soandiuga  5  feet  apart  commeociag  at  soalbnU  toi 
The  south  side  of  the  rock  below  the  17-foot  curve  was  not  obtoiaed,  in  conseqaew* .« 


wind.    As  this  in,  however,  quite  uniform,  the  other  c._ __  ._. 

out  any  difficulty.  The  rock  is  very  smooth  and  rounded  ou  the  top.  Thrw  bnndr-^ 
and  ninety  aoundings  were  taken  and  reduced  to  mean  low  water  st  Five-Mile  Pwi' 
A  map  has  been  made  of  this  rock  on  a  acale  of  5  feet  to  the  inch,  curve*  u  in  "tt""* 
rocks.  The  higheat  point  on  the  rock  is  12.9  feet  below  mean  low  wster.  Tbe  ««l :; 
about  100  by  60  feet,  axis  northwest  and  southeast.  The  compatatioDS  for  srrtiw 
volume  give  by  the  two  luethnda  the  following  result: 
By  horizontal  sections — 

Fml  Sq./m.  '     Frti.  *?  •• 
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Then  by  priamoidal  formula  volume  ^  136.99  cubic  .yards. 
By  vertical  sovtiunB,  the  areas  being  found  by  tlie  applicatioo  of  Sin 
tions  at  noled  diatance  from  south  end  of  base : 

SmUom.  An-an.  l\  SfBtioM. 


63.7 
41.3 

4a  r. 

34.0 


Then  by  jirismoidal  formula  volume  ^142,3  cubic  yards,  the  mean  volume  above  17- 
foot  curve  (below  mean  low  water)  being  140.645  culiic  yanlB.  In  order  to  preserve 
the  connection,  I  will  mention  next  the  survey  of  the  Big  Iloil,  altbongh  it  was  not 
niade  until  October  30,  1S71.  On  tlie  survey  I  was  assisted  by  Mr.  Charles  R.  Mather, 
civil  ennneer,  and  Mr.  H.  N.  Babcock,  civil  engineer.  The  survey  was  madu  as  shown 
in  the  diagram. 

Boats  were  anchored  at  A  and  B,  and 
their  positions  located  by  eextaiiC  angles 
between  the  following  prominent  ob- 
jocts ;  Light-honae,  and  Qnixe'H  I.oilge 
spindle ;  light-hoiise,  and  West  Haven 
■piro  ;  these  points  being  located  on  tbe 
principal  sorvey  as  hereafter  mentioned, 
the  distanoee  being  calculated  as  well  aa 
the  angles.  From  these  data  the  length 
nod  bearing  of  the  base  have  been  calcu- 
lated as  follows :  Length  of  base  iS2M 
feet,  bearing  south  22^  W  8"  east,  (tme.) 
Two  barrels  were  anchored  between  tbu 
base  and  the  rock,  and  connected  by  a 
line  to  which  was  attached  another  lino 
to  hold  the  sounding-boat  in  place  while 
the  soundings  were  being  taken,  this 
being  necessary  owio^  lo  the  velocity  of 
the  tide.  The  soundings  were  then  lo' 
cat«d  from  the  ends  sf  the  base  by  sex- 
tant angles  betweeu  sounding-boat  and 
baae.  About  BO  were  taken  and  reduced 
to  mean  low  water  at  Five-Mile  Point. 
A  map  of  this  rock  has  been  made  on  a 
itCAle  of  5  feet  to  tbe  inch,  the  soundings  < 
being  platted  from  computed  distances  \ 
from  the  end  of  the  base.  The  rock  has  7  feet  on  it  at  mean  low  water,  the  dimensionit 
at  the  17-foot  curve  being  about  110  by  80,  the  axis  northeast  and  southeast.  Tha 
areasand  volumes  of  the  rock  by  horizontal  sections  have  been  computed  and  ai«  given. 
Curves  below  mean  low  water,  17  feet. 

Carved  plane  of  proposed  ei 


8 47.73  ! 

9 231.5a  I 


13 1,313.13 

14 2,171.59 

l!i 3,004.43 

16 4,175.88 

17 5,539.63 


Then,  by  prismoidal  forninlft,  volume  above  17-foot  curve,  586.71  cublo  yards.  On 
June  22,  the  rock  at  the  entrahce  to  the  harbor,  and  the  buoys  in  the  harbor,  wen 
located  by  the  theodolite.  The  shoalesl  potut  of  each  rock  was  located,  the  observer's 
•tations  being  at  the  light-house  station,  (D,)  and  at  the  station  on  Brister's  Hill,  (E.) 
From  this  date  until  the  dredging  commenced,  on  Jalj  10,  the  party  was  ocoapied 
in  ahii>ping  Government  property  from  Fort  Hale,  iu  measuring  dredge-soows,  and 

fire[wing  for  tbe  dredging.  Ur.  Mather,  as  a  mean  of  six  observations,  found,  tbe 
saving  of  the  base  of  tbe  survey  to  tie  south  13°  58'  55"  west,  (mag.,)  and,  assisted 
by  bim,  J  ascertained,  from  a  mean  of  seven  observations,  that  the  magnetic  variation 
wws  70°  US'  west.  From  July  10  nntil  October  16  we  were  occupied  by  tbe  dredging 
and  removal  of  Lnddinglons  Rock,  Mr.  Charles  R.  Mather,  civil  engineer,  superin- 
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tending  the  (ircilging.    Mr.  JI.  N,  Bahcock,  civi!  en){iiieer,  joined  ns  on  July  2C, 


hns  beell  engagutrpnucipully  in  working  up  n 

your  ill  at  mictions  I  coiiiuieDced,  on  July  iHJ,  a  Heri«H  ot  tiiniultaneoiiit  obRtn 

liODg  Wliarf  and  Fort  TIale,  for  the  purpose  of  OHCertaiuin);  whetliCT  the  dixrivpaDcirt 

shown  in  tho  following  table  were  due  to  the  irre);iilaritie8  of  the  tide,  or  to  defects  in 

the  gauges  employed.    Thene  obeervations  were  continued  until  AiigUHt  9,  and  etilab- 

lixbetl  tlie  fact  that  the  forojer  peculiantiea  were  due  to  tho  tide,  not  to  tbc  saujrri!, 

(Five-Mile  Point  agrees  very  well  with  Long  Wbatf.) 

I        Height   of    high 


March  31 '  5.211  ri.7<t  .M 

April    1 i  5.49  I  r..94  .45 

April    3 I  7.14  |  7.  4l»  .35 

April    4 1  (i.54  7.  Itf  .6.'. 

April    (1 6.04  1  7.00  .% 

April    7 1  5.M4  i  fi.  HO  .98 

April    H ;  6.14  1  0.39  .£> 

April    9 li.74  I  6.5U  .  T. 

April,  10 1  6. 04  6. 24  .  Sn 

April  11 ti.  74  i  6. 60  .OS 

April  12 .'■1.79  j  6.  OS    1         .* 

April  13 1  S.  »4  '  6. 09  .  K 

April  14 11.  (14  j  a 29  .£' 

April  15 0.  14  [  6.49  .35 

On  October  10,  in  arcordnnce  with  your  iuufnictions,  I  comnienped  a  sorvey  of  Ihp 
Mill  and  Qniuiiipiac  Rivem,  above  Toinliniiou'a  bridge,  and  extending  to  the  (Jrand 
Street  bridge  on  the  Mill  River  and  to  the  Fair  Haven  bridge  on  the  Qninuipiac  Rivtr, 
the  limita  of  Davigation  on  both  rivers.  I'rimary  triangnlation  stations  wi-re  lofalf^l 
on  the  16th,  and  tiie  base  line  taken  on  Chajiel  IStreet  bridge,  its  length  being  U14.5 
feet,  and  hearing  sonth  84°  56'  02"  east,  (mag.,)  or  north  87'^  41'  :>^"  east,  (tme.)  On 
October  17  and  IS  the  angles  of  tlio  primary  triangulation  were  meaenred,  each  beioE 
read  to  10"  three  timea  on  a  different  part  of  the  plate.  These  angles  have  beetl  cor- 
rected and  tbo  triangles  compnted.  On  October  19,  a  number  of  stations  between  Fort 
Hale  and  the  lii;ht'bonse  were  rei'laced  for  use  on  the  completion  of  tho  aoituiliii;*!  It 
tbe  entrance  of  the  harbor.  On  October  21,  about  100  sonndltigs  were  1ocat«^  below 
the  ending  of  tho  work  in  the  spring;  the  gauge  at  Five-Mile  Point  was  read,  aiiil 
the  soundings  reduced  t«  mean  low  water  at  that  point.  From  October  '£t  to  :tl,  ran 
the  shore-line  of  tbe  Mill  and  Qiiinniptoc  Rivers  for  a  distance  of  21,IHHI  feet,  a  limilrd 
topographical  survey  being  mude  in  connection  with  the  traversing  by  Mr.  Charlfx  R. 
Mather,  civil  engineer.  Ou  October  30  tbe  Big  Ihiil  was  surveyed,  as  before  describri. 
November  2,  tbe  soundings  at  entrance  to  the  harbor  were  completed,  about  1>^  sound- 
ings being  taken,  and  reinicdd  to  luoan  low  water  at  Five-3i[ite  I'oiiil.  November  3,  Ok 
place  bejond  the  rocks,  at  the  entrance  to  the  harbor,  was  surveyed  in  tbe  nunncc 
described  under  the  head  of  ilredging,  it  having  been  used  as  a  dumping-ground.  On 
November  4  tbe  survey  of  lfi71  was  connected  with  the  Uuited  States  C'oist  Snrvfv. 
by  observations  with  the  theodolite,  stations  B  and  C  of  the  primary  triangnlalioii 
being  used,  and  sights  taken  la  light-house.  West  Haven  spire,  and  southwest  spire  of 
Episcopal  church  at  corner  of  Olive  and  Chapel  streets.  New  Haven.  On  Kovembn 
S  commenced  sounding  Mill  and  Quiuuipiac  Rivers,  locating  soundings  by  two  traasil*. 
This  work  was  completed  on  November  16,  l,2ri(>  soundings  having  been  taken,  anil 
reduced  to  mean  low  water  at  Chapel  Street  bridge.  The  channel  dredged  in  Vitl  <"* 
surveyed  on  November  17  and  November  IS.  Ou  November  27,  operations  bciug  wn- 
cluded  for  tbe  year,  Messrs.  Babcock  and  Mather  and  myself  returned  to  Newport.  In 
addition  to  the  maps  already  mentioned,  there  are  prepared,  or  being  prepared,  tht 
following:  Map  on  a  scale  of  ynVm  showing  channel  before  and  af1«r  dredging  in  IS7I- 
(deseribbd  under  head  of  "  Dredging :")  map  of  the  whole  harbor,  now  prepanog,  on  » 
Hcale  of  itiAfd  ;  sketch  showing  in  on  tnly  progress  of  dredging.  The  following  anr  to  I* 
made:  Map  of  Mill  and  Qninnipiac  Rivers,  scale  undetermined;  m.ip  of  dampisK* 
ground,  and  cumparisou  with  United  Slates  Coast  Survey  mop.    The  large  map  bu  lb* 
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triaiigiilntion  anil  travyrelnK  completed,  tlie  rocks  locateil,  and  most  of  Iho  souiuliiigs 
platted,  BO  that  tins  fiOQndiDcs  yet  i^inain  to  be  completed,  the  abore-liue  and  topo- 

araphy  pat  in,  aud  contoura  ilrann.  This  nill  probalily  be  dono  by  Januarv  20;  nntil 
)iB  tiaie  coinptoto  plana  of  the  improveineiit  of  the  bar  below  Fort  Hale  will  have  to 
be  deferred,  aa  thvro  are  ho  many  tirciinistanccs  atTucting  the  deposition  of  aand  in  tbs 
sound  harbors  tbnt  any  improvement  of  sand-bars  in  them  can  only  l>e  proposed  after 
a  canful  iuvtstigatioo  of  the  causes  leading  to  tbeir  fenantion. 

DREDOIKO. 

From  an  examination  of  the  channel  made  in  tfao  aprtni;  1  dejerminnl,  with  your  ap- 
proval, to  commence  the  dredt;inf[  at  the  Itt-foot  curve,  below  mean  low  water,  about 
200  feet  north  of  litaek  Buoy  No.  5,  and  to  make  tbs  west  «dgo  of  the  channel  coincide 
with  a  line  drawn  flam  Black  Buoy  No,  5  to  the  end  of  tong  Wharf.  Morris  &:  Cum- 
mines's  dredce  No.  2  arrived  on  July  3,  and  commenced  making  preparations  for  the 
work.  At  this  tiino  two  scows,  marked  O  and  ffi,  were  with  the  dreilgc.  These  were 
measiiTtd  an<l  found  to  contain  1S7.2  and  197.1  cubic  yards  respectively,  and  to  draw 
about  six  feet  when  loaded.  On  July  10  the  dredging  was  commenced  at  the  point  be- 
fbre  determined,  and  as  but  little  was  to  be  taken  off,  the  digK'i>8  ^"^  *'<>■'"  <>"'>'  ^' 
every  other  catch,  the  dredge  making  a  cut  lifty  feet  wide,  and  the  bucket  naed  hold- 
ing three  yatils  when  flush  with  the  top,  anil  five  yards  when  loaded  np  to  the  openinj;- 
yiheel.  For  the  first  few  days  the  progress  was  alow  on  account  of  the  small  number 
of  scows,  but  on  July  i'i  the  tug  Stephen  Decatur  arrived  with  two niorescoivs, marked 
I  ami  Q,  and  holding  202.5  and  l'J!t.4  cnbic  yarda.  Mr.  Charles  B.  Mather,  civil  euici- 
neer,  bad  previously  been  placed  aa  auperint^ndentof  the  dredging;,  in  accordance  with 
your  instructions.  The  plan  of  dredging  adopted  was  to  run  up  on  one  cut  nntil  the 
back  hawser,  TUt)  feet  in  length,  bad  been  payed  out  i  thedreilge  tbea  dropped  down  to 
the  point  of  beginning,  and  began  another  cut  alongside  of  the  former  one,  the  average 
amount  removetl  per  day  bping  about  1,000  ynuls,  2,400  yards  being  taken  out  on  one 
day.  The  mud  mas  dumped  beyond  Southwest  Ledge,  in  26  feet  of  water  at  low  water, 
the  locality  being  shown  on  the  large  map  of  the  hurbor.  When  a  point  about  1,000 
feet  ttam  Black  Buoy  No.  5  was  reached,  it  became  ucceasary  to  dig  at  every  catch,  and 
sometimes  to  send  the  bucket  down  twice  in  the  same  place,  the  depth  being  regulated 
by  tin  flgnres  placed  upon  the  guide-yoles  of  the  buckets,  aud  by  board  tide-gauges  O 
at  mean  low  water  placed  along  at  intervals  as  the  work  progressed.  During  July 
theiB  were  removed  2^,697  cubic  yards,  about  2,100  feet  of  the  first  cut  having  been  dug 
to  13  feet  at  mean  low  water,  and  about  1,400  of  the  second,  and  the  same  of  the  third 
to  a  corresponding  depth.  This  progress  is  shown  in  red  on  the  sketch,  showing  pro- 
gresa  of  excavation.  Before  commencing  work  on  July  10  I  sent  the  following  notice 
to  the  New  Haven  papers;  "Tlieengineer  in  charge  of  the  harbor  improveir.ents  wishes 
to  have  the  steamers  'slow  np'  when  I  hey  pass  the  ancbor-iines  at  the  dredge,  as  the 
motion  of  the  wavea  is  injurious  to  the  machinery,  and  the  wheels  of  the  steamers  are 
apt  to  cut  the  lines.  A  channel  is  being  dug  200  feet  wide  and  13  feet  deep  at  low  water 
from  Black  Buoy  No.  5  to  Long  Wharf."  1  oxpect«d  I  should  have  no  fiirtlier  trouble 
in  regard  to  the  matter,  and  waa  somewhat  surprised  when  informed  by  Mr.  Mather 
that  no  attention  was  paid  to  this  request.  I  then  went  twice  to  the  office  of  the  com- 
pany, and  made  verbal  requests  that  tiie  steamers  "  slow  up,"  but  without  eflect.  We 
were  put  to  considerable  inconvenience,  as  sometimes  half  an  hour  was  lost  by  the 
steamer  passing  at  full  speed,  as  the  epUd  hod  to  be  raised  and  the  anchor  lines  slocked, 
while  the  awell  caused  almost  invariably  mashed  into  the  fresh-water  tank.  I  then 
wrote  to  the  captains  of  tlie  ateaniers  reiiuesting  them  to  "  slow  up,"  officially  infurm- 
Lug  them  of  the  inconvenience  they  mere  puttiug  us  to,  but  without  any  success.  On 
the  night  of  August  4  the  steamer  Contineutal,  Captain  Down's,  ran  into  the  dredge, 
forttiuately  striking  her  in  the  middle  of  the  stern,  for,  as  the  hull  is  composed  of  two 
boats,  if  either  had  been  struck  she  would  have  instantly  sunk,  or  the  boiler  being  struck 
would  have  been  ruptured  or  o:iploded.  Knowing  that  there  was  abundance  of  room 
fur  the  steamer  to  pass  on  either  side,  that  the  dredge  had  a  tight  up  at  the  time,  and 
that  the  general  disposition  of  steamer- cap  tains  was  not  to  avoid  vesseta  lying  at  an- 
chor, 1  was  led  to  think  that  the  steamboat-men  were  reckless,  and  disregarded  the 
fablic  work,  besidea  endangering  the  lives  of  the  passengers  and  of  those  on  the  dredge. 
therefore  addressed  a  communication  to  the  nemspapers  of  New  Haven,  calling  pub- 
lic attention  to  what  appeared  tu  me  to  be  reprehensible  in  the  extreme.  The  work 
was  delayed  several  hours  by  the  collision  and  repairs,  and  I  presume  that  quite  exten- 
sive repairs  will  have  to  be  made  when  the  dredge  is  laid  up,  aa  ahe  waa  much  weak- 
ened bv  the  shock,  the  bow  of  the  steamer  going  into  the  atem  of  the  dredge  about  7 
feet,  and  breaking,  like  a  pipe-stem,  a  12-inch  by  12-inch  beam.  During  August  the 
three  cuts  were  completed  to  the  north  end  of  Long  Wharf,  47,90d  cnblc  yards  being 
removed,  making  tbe  channel  150  feet  wide  and  13  leet  deep  at  mean  tow  water.  This 
is  shown  in  greeu  on  tbe  sketch.  In  September,  as  tbe  appropriation  warranted,  a 
fourth  CDt  was  commenced  at  Blsck  Buoy  r>,  at  the  point  of  commencing  of  tbe  former 


876  REPOBT  OP  THE   CHIEF  OF  ESOISEEBS. 

cnt,  and  coutiiiucil  to  north  end  of  Lone  Wbarf,  making  the  chaniiRl  200  feet  vide: 
the  dredgB  then  conimencMi  to  ividen  the  cbannel  hetween  Long  Wharf  and  Canal 
Dock,  making  it  350  feet  wide.  This  wns  renilured  necessary  by  the  curve  in  the  chan- 
nel, and  from  the  fact  that  numerous  vessels  use  it  ns  an  aacborage-Kroilnd  while  wait- 
ing for  berthn  at  Long  Wharf  and  Canal  Dock.  This  opening  up  was  completed  in 
September,  with  the  exception  of  a  small  portion  above  the  south  end  of  Canal  Dock. 
The  work  for  this  month  amountwl  to  42,S!'o  cubic  yards,  shown  in  orange  on  the 
aketch.  In  Ootober  the  cbannel  to  the  Bt«ambont^doclt,  13  fret  deep  at  mean  low 
water,  and  100  feet  wide,  was  dug  thus :  the  east  edge  wb«  run  on  range  of  Fair  Haven 
Church  spire  and  end  of  peaked  roof  of  freight-house  on  Old  Belle  Dock,  the  second 
cut  being  pnrallel  to  and  nest  of  the  first.  Wbon  abont  :10U  feet  DoHh  of  north  md  of 
Canal  Dock  cuts  were  coamenced  ninniog  downward  from  a  line  from  west  edge  of 
chanuel  to  end  of  duck,  so  as  to  cut  ofl'  the  corner  between  the  wide  and  narrow  chan- 
nel. The  dredge  then  banlcd  back  to  the  channel,  and  completed  the  dredging  to  the 
steamboat-ilocK  on  October  31,  liavtnfj;  taken  out,  In  uiiiety-eight  days,  772  scow-loads, 
l.'i3,S17  cnbic  yards;  having  been  laid  up  but  two  whole  days  on  acconotof  break- 
downs— one  when  the  spnd  broke  from  the  effects  of  a  heavy  gale,  and  the  other  spent 
in  replacing  friction -clu tehee,  so  that  in  ninetv-siz  working  days  1K),(<17  cabic  yanls 
were  removed,  or  1,600  cnbic  yards  per  day,  wliioh  rate  has,  I  believe,  never  been  ei- 
ceeded  for  so  extended  a  period  of  time,  although  for  a  single  day  Morris  &  Cnmmings 
have,  with  one  dredge,  taken  ont  3,60U  cnbic  yards.  The  contractors  are  deserving  of 
favorable  mention  for  the  manner  in  which  they  performed  the  work,  and  their  stitct 
adherence  to  the  directions  of  the  snperinlendent,  Mr.  Mather,  from  whose  carefol 
attention  hat  resulted  the  snccessfat  proseontioQ  of  the  work.  On  November  17  and 
18  a  Bnrvoy  was  made  of  the  chanuel  dredged,  in  the  following  manner:  Bnoys  wen 
anchored  on  the  edge  of  the  channel,  for  convenience  in  sanndiog,  and  lines  of  sonod- 
ings  rnn  across  the  channel,  both  edges  being  located  by  two  trauaits,  intermediate 
soundings  being  taken  at  eqnal  intervals  across  the  chanoet.  Other  lines  were  also 
lun  down  the  channel,  to  ascertun  if  any  shoal  spots  existed.  The  souudingi  weir 
reduced  to  mean  low  water  at  Long  Wharf.  A  map  has  been  mads  of  the  channel,  on 
•  scale  of  i^n,  before  and  after  dredging.  In  this  the  green  line  represents  G-foot 
curve,  broken  black  lines  9-foot  cnrves,  nill  red  line  12-Ioot  cnrve,  before  dredging; 
broken  line  (red)  the  channel  as  dredged ;  black  figures,  soundings  before  dredging; 
Ted  fleiires,  soundings  after  dredging.  It  will  be  seen  that  in  no  case  is  there  less  tbtii 
1S.5  feet  in  the  dredged  channel,  and  then  only  oo  lumps  so  small  that  the  tonnding- 
lead  would  snareely  rest  upon  them,  and  which  wonld  be  knocked  over  by  anything 
Btriking  them.  From  this  survey,  then,  the  following  conclusions  may  be  drawn:  a 
channel  200  feet  wide  and  13  feet  ^eeii  at  mean  tow  water  has  been  dredged  fi-om  Black 
Bnoy  No.  5  to  Long  Wharf,  a  chanQel  of  same  depth,  :t!>0  feet  wide,  from  Long  Wharf 
to  Canal  Dock,  and  one  100  feet  wide  from  Canal  Dock  t«  Steamboat  Dock.  Ataresaltof 
this  several  vessels,  drawing  &om  13  to  19  feet,  have  gone  up  to  the  dock  without  pre- 
vious lightering,  and  numerous  others,  drawing  from  9  to  13  feet,  have  been  towed  sp 
without  waiting  for  the  tide  aa  boretofore.  A  survey  of  the  dumping-ground  wu 
made  November  3,  the  soundings  being  located  by  two  sextants,  and  rediiced  to  meaa 
low  water  at  Five-Mile  Point;  eighty  sonndings  were  taken,  and  showed  no  percepti- 
ble diminution  of  depth.  A  map  of  this  will  be  made,  and  a  comparison  of  the  depth* 
with  those  on  the  United  States  Coast  Survey,  for  the  purpose  of  aacertuning  to  what 
extent  the  dumping  has  affected  the  bottom. 

HKMOVAL  or  luddisoton's  kock. 

Work  was  commen<!ed  nn  Lnddington's  Rock  tirst,  for  the  rea»on  that  it  was  a 
more  formidable  obstruction  than  Middle  Rock,  l.ving  as  it  does  directly  la  tb«  west 
channel  of  tbe  harbor,  having  only  9.8  feet  over  it  at  mean  low  water,  and  baring  bcao 
struck  several  times  by  vessels,  which  were  badly  injnreil,  while  Middle  Rock  has  never 
been  struck.  Mr.  Eugene  Sullivan's  blasting  sloop  arrived  at  New  Haven  on  Jaly  9, 
and  after  placing  duallue  and  powder  iu  the  magazine  at  month  of  Morris  Creek,  on 
the  Slst  the  roooring-stoues  were  lakeu  sboanl  from  Long  Wharf^  and  on  August  1. 
the  sloop  went  out  to  Lnddington's  Kock.  Upon  sounding  I  found  that  the  H.  S- 
bnoy  placed  on  the  rock  by  the  t«nder  Putnam,  belonging  to  tho  Ligbl-Hca»e 
Board,  was  on  the  highest  point  of  (he  rock.  On  the  1st  and  3d  the  mooTii>g-at4Mwa 
and  buoys  were  put  down  ho  that  the  vessel  conld  be  moorftd  with  the  tide  weal- 
Dorthwest  and  east-sontheast.  The  divers  reported  the  rock  to  be  covered  with  rock- 
weed  and  the  water  to  be  very  thick,  tbe  limit  of  vision  being  about  a  foot.  Open- 
tions  commenced  on  August  D,  by  the  use  of  surface  and  face  bmats  of  dualia  and  pow- 
der, about  eight  tons  of  rock  bciug  taken  up.  First  deck-load  of  stone,  amounting  to 
forty-six  and  one-half  tons,  was  discharged  on  August  S,  having  been  removed  entirelj 
by  face  and  surface  blasts ;  the  work  commencing  on  the  west  side  of  the  tand-gollej 
»n4  procreesing  westward.  To  remove  this  amount  of  rock  (31.21  cnbic  yards)  wmv 
required  100  pounds  of  dualin  and  2fS  ponnds  of  powder,  this  being  at  tbe  rate  of 
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two  ponnde  uf  dnnlio  anfl  four  pooiuls  of  powder  for  every  ton  of  rock.  As  there 
were  four  »nd  OD^-half  woikiDg  linjH,  tbe  aruouut  removed  per  day  wsa  ten  tons.  This 
l&TfCt)  iucreoM!  over  the  rate  I^t  year  from  Che  B^me  kind  of  blasting  is  due  to  the  snpe- 
rioT  convenience  of  Ur.  Sullivaii'ii  veaee),  and  more  especially  to  the  com petencj  of  him- 
self and  aaBietaot  diver.  I  made  throe  determinations  of  the  specifio  gravity  of  the  rock, 
and  found  it  to  be  2.^93 ;  neieht  of  a  cubic  yard  4,365,61  ponnde.  The  method  of  weigh- 
iDg  will  be  alluded  tu  bereatler.  The  next  deck-load  of  Btone  was  discharged  on 
Aiignat  1' ,  and  conHixted  of  Hi  tons,  and  was  removed  by  face  and  surface  bTasta  of 
140  ponndu  of  dualin  and  400  pounds  uf  ponder,  beiug  three  and  one-fifth  pounds  of 
iloatiD  and  nine  pounds  of  powder  per  b>n.  Dnring  this  time  there  were  five  and  one- 
half  working  days — rock  beiug  removed  at  the  rate  of  eight  tous  per  dajr.  Finding 
that  surface  and  face  blaste  removed  the  rock  too  slowly,  Mr.  Sullivan  put  in  order  hi» 
Burleigh  drill,  worked  by  nteani  from  tbe  hoisting-engine  on  deok.  This  dKIl  waa 
monoted  on  aa  iren  tripod  23  feet  long,  weighing  over  a  ton,  and  having  adjnatabte 
le){S  to  adapt  it  to  the  inoiiualitfts  in  the  rook — the  drill  being  secnrod  in  a  joint  which 
allowed  it  to  drill  at  any  aiif;le  within  (be  triangle  formed  by  the  tripod  legs.  Mr. 
Sullivan  was  well  suppled  with  drills,  (having  forty  in  all,  of  various  lengtns,)  the 
edges  being  x-shapod.  He  also  had  a  portable  torge  and  an  exnenenced  man  tu  sharpen 
the  drills,  so  that  no  time  was  lost  in  raplaciug  a  oiUl  drill.  The  Burleigh  drill  worked 
as  well  ns  conld  be  expected,  when  running  andor  water,  and  having  a  drill-shaft 
ao  feet  long  to  lift;  frequently  drilling  7  feet  an  hour,  running  time.  When  it  is 
stated  that  in  the  operations  at  Mid<lle  Kock  lost  year,  the  best  progress  made  by 
Townsend's  drdl  was  8  ioobes  in  an  hour,  but  little  fiirther  comment  will  be  neces- 
sary on  tbe  relative  rapidity  of  removing  rock  in  1870  and  IWl.  On  August  31, 
a  deck-load  of  stoue  was  discharged  of  27^  tons.  Five  holes,  total  depth  lb  teet,  had 
been  drilled,  and  CO  pounds  of  dualin  and  2l!i  pounds  of  powder  exploded — or  2J 
pounds  of  diialto  and  fi  imunds  of  powder  per  ton.  Thure  were  seven  working  days, 
diiripg  this  time,  stooe  being  removed  at  tbe  rate  of  4  tons  per  days ;  much  time  being 
loet  owiug  to  wind.  Much  ditticulty  was  experienced  in  working  the  drill,  as  the  boiler 
was  not  lame  enough  to  kerp  up  steam,  the  drill  n^riuiring  80  pounds  at  least,  on 
acconnt  ofthebeavy  shaft.  During  September  four  deck-loads  of  stone  of  4a  tons  1,740 
poQDdM,  30  tons  1,B!)0  pounds,  51  tous  Drw  pounds,  and  20  tons  l,*iO  pounds,  respectively, 
were  discbarged,  Tbe  weight  being  detenuiited  as  follows :  by  tbe  courtesy  of  the 
sngieriuteudeut  of  New  Haven  and  Northaniplou  Railroad,  Mr.  Yeomans,  I  was  enabled 
to  weigh  tbe  second  load  upon  the  scales  of  the  company.  Tbe  vessel  had  previously 
been  marked  before  leaving  Boston,  and  Iwfure  and  after  unloading  the  marks  were 
taken.  At  this  lime  tbe  marks  showed  34]  tous;  then  for  othor  loads,  actual  weight 
^weight  by  marks  X'^ 

Tbe  total  amount  removed  during  September  was  159  tons  403  pounds,  or  72.77 
cnbtc  yards.    Number  of  working  days  twenty-one,  or  71  tons  per  day  ;  ftW  pounds  of 

!ow<ier  and  217  pounds  of  dualin  lieing  used,  or  4  pounds  of  powder  and  IJ  ponnils  of 
nalin  ))er  ton.  Five  holes  were  drilleil  to  a  total  depth  of  21.3  fEet,  at  the  rate  of  7.1 
feet  pec  hour,  running  time.  OperatiouB  for  the  year  were  closed  on  Heptembor  30, 
there  having  been  removed  from  the  rock  iu  tltirty-ei^bt  working  days  267  tons  1,405 
pounds  of  rook,  ot  126.35  cubic  yards,  or  at  tbe  rate  or  7  H)na  per  day,  by  the  expendi- 
ture of  1,426  pounds  of  powder  and  549  pounds  of  dualin,  or  -2  pounds  of  dualin  and  5} 
Sounds  powder  pei'  ton.  With  a  larger  boiler  tbe  work  would  proceed  faster ;  and  m 
Ir.  Sullivan  proposes  having  ODcriu  the sprinif,  there  is  no  reiwou  why  tbe  work  should 
nut  progress  with  a  satisfactory  degree  of  rapidity. 

ITTCBE  IMPKOVBMEKT. 

Taking  into  consideration  the  relative  positions  of  tbe  rocks  at  the  entrance  to  tbe 
harbor  1  woulil  suggest  that  no  further  work  be  done  at  Middle  Rock,  for  tbe  following 
reasons:  1st.  That  the  removal  of  Middle  Rock  would  be  of  no  advantage,  except  iu 
connection  with  the  removal  of  B,  C,  aud  Southwest  Ledge,  as  the  distance  between 
them  is  so  small  that  unless  all  were  removed  the  channel  would  not  be  materially 
wideneil.  3d.  Middle  Rock  is  not  in  either  channel,  but  on  one  side  of  East  Channel, 
in  which  there  is  more  water  than  would  be  obtained  by  its  removal,  while  tbe  Big 
Boil  lies  directly  in  tUo  channel  and  has  been  stmck  several  times  by  vessels,  as  it  is 
not  laid  down  a|Kin  any  chart.  I  would  theroforo  recommend  the  removal  of  the  Big 
Boil  and  tbe  coatinnance  of  the  operations  for  the  removal  of  Lnddington's  Rock.  I 
submit  the  following  estimate  for  the  removal  <if  Big  Boil  to  17  foet  below  mean  low 
water,  and  for  the  completion  of  tbo  reiDOval  of  Luddiugton's  Rock  to  16  feet  below 
mean  low  water: 

To  remove  Big  Boil,  58().71  cubic  yanls,  at  82S #14,  (i67  75 

To  remove  Luddiugton's  Rock,  6!t5.02  cubic  yards,  at  $2o  .. .. .' 17,375  51 

To  remove  both  rocks 32,043  25 
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The  removal  of  these  rocks  nith  the  Hume  decree  of  rapidity  a«  that  tiikcn  oat  bi 
Mr.  Sullivan  this  year  wiU  require  three  hnudreil  and  eighty-five  norkiug-days.  bai 
irith  increase  lioiler  room,  so  that  the  drill  can  he  properly  worked,  tbere  i>  ua  ittf- 
why  this  rate  should  not  be  doubled,  especiall;  aa  the  Big  Boil  is  nell  tdantnl  (m 
blastiuK-  I  would  also  siiggcHt  the  dredging  ut  the  sand-bar  bctneen  Fott  Hale  sod 
the  li^bt-hoiiso,  but  consider  it  is  aBubjectreiiuiriugretleotion,  for  unless  the  impiovf- 
ment  is  to  be  in  some  de(;ree  permanent  it  will  be  worse  than  useless  to  pioeecuti:  ii. 
If  the  sand  in  Kew  Haven  Hiirbor  moves  as  iu  some  of  the  sound  liarbon »  ch»BM. 
through  the  bat  wonld  not  stay  open  a  single  season,  and  it  is  too  expensive  «n  nadii- 
takiug  to  be  commenced  without  a  fuller  knoivledge  of  the  tidal  curreati  than  n 
have  at  present.  If  the  direction  of  the  currents  is  near);  identical  »ith  that  of  Ih 
proposed  channel,  it  would,  J  think,  reniain  open,  as  the  scour  would  be  laiBeient  u 
prevent  deposit,  especially  as  Five-Mile  Point  forms  a  natural  breakwater,  p^o(ecu^ 
the  iDoeT  harbor  froui  the  swell  of  a  Houtbeast  storm,  the  only  cause  in  addition  1«  l» 
tidal  cDrrents  that  would  make  an  accumulation  of  sand.  1  wonld  therefora  Mfp* 
that  euRicieut  current  observations  be  made  to  detenuine  velocity  and  directiuo  of 
the  tidal  currents  in  the  stratum  of  water  next  to  the  bottom,  and  that  after  harbc 
obtained  the  general  direction  of  the  ebb  and  flood  cnrreutajmrforated  boxes  bt4 
placed  as  to  collect  the  sand  if  any  is  in  motion  over  the  bar.  That  there  is  no  deptc; 
going  on  at  present  is  evident  from  a  oomparison  of  the  reduced  aouudinfp  madt  it 
1871  with  those  of  tbe  United  States  Coast  Survey,  so  that  the  sand  movemeDt  can  nl; 
be  detected  by  placing  an  obstacle  in  its  path.  In  case  these  oheervations  ptove  Citix. 
able  I  submit  the  following  estimate  of  tbe  cost  of  dredging  a  channel  SOO  feet  vii- 
and  16  feet  deep  at  mean  low  water  through  the  bar.  The  average  depth  of  dredgio/a 
about !  feet,  and  distance  to  be  dredged  &,O00  feet,  therefore  amoont  to  be  excavated  = 
??^?|^X?  cubic  yards,  =  74,747.4  cubic  yards,  which,  at  35  ceuta,  ia  136,161.60.  Tu 

material,  being  comparatively  soft  sand,  could  be  dredged  at  this  rate,  especially  tath 
dnmpine-gTonnd  is  only  two  and  one-half  miles  from  the  bar.  The  iron  spiodlr-eo^fl 
on  Sonuweat  Ledge  ahoald  be  removed,  as  it  is  a  dangerous  obatacle  in  the  paik  i^ 
small  vessels.  This  itould  reqoire  the  expenditure  of  not  over  |100.  Tbe  total  amnn! 
required  to  prosecute  the  improvement  would  be  as  follows: 

For  removal  of  rocks (32.  WSJ- 

For  dredging  I""' 26,161  " 

For  removing  spindle liU  ••■ 

For  current  observations St""' 

Total 5S,i'4rt 

The  importance  of  the  harbor  will  warrant  this  expenditure,  as  the  city  U  th*  !«■ 
niinus  of  railroads  supplying  a  large  section  of  the  iuterior,  as  will  be  seen  by  ibeu- 
nexed  statistics  of  the  commerce  of  New  Haven.  Numerous  vessels  drawing  fna  It 
to  IU  feet  are  delayed  by  waiting  for  tbe  tide  to  cross  the  bar,  wblle  if  tbe  bat  <j> 
dredged  and  tbe  channel  buoyed  tbe  harbor  would  become  Ike  refuge  harbor  on  tb 

1  am,  general,  yoors,  very  respectfully. 
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Tidal  dbeertationt  at  Chaptl  Street  Bridge — Continued. 
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Erpediencg  of  remoiiiNj  fi0k^^olm  at  miritnoe  fo  iV«t«  ,Har«n  fliwtor. 

Enoinker  OiTFicB  United  States  Armt, 

Iftvsport,  lUade  /(land,  Jlorch  87, 1871 

I  ha-ve  the  bsnor  to  submit  the  following  reptn-t  in  regard  to  the  expedienoj  of  re- 
xnoring  the  light-hoiue  at  tbe  eiitraao&  to  Now  Haven  Harbor,  ConnmstioDt,  fioB  il> 
present  position  to  8oathweBt  Ledge. 

I  would  recommeiid  that  the  change  be  made,  for  the  following  reaaoiw : 

Ifit.  In  approaching  theharlM>r  irom  the  eaatward  the  light  is  not  visible  nntil  nearly 
abresat  of  it,  being  afant  out  bj  woods.  In  coming  from  tbe  WMtwai*d  the  light  is  » 
. situated  as  to  render  its  position  very  deceptive,  making  it  appear  nearor  than  it 
aotnally  ia  ;  many  veslels  groaud  on  the  weat-abore  flats  from  this  canse. 

2d.  If  the  ligbt-bouae  was  on  tbe  ledge,  vesaela  conld  run  for  it  nntil  it  wm  cIdm 
aboard,  tben  baul  to  tbe  northward,  pass  to  the  weetwanl  of  tbe  light,  and  bead  up 
tbe  harbor  directly  for  the  lixed  red  llgbt  on  Long  Wharf,  thus  following  the  line  of 
beat  water  np  tbe  barbor,  avoiding  all  rocks  and  ahoals.  The  light-honse  wonld  also 
serve  as  an  excellent  channel-murk  by  day  as  well  as  by  night.  In  conseqoenoa  of  tbf ' 
present  position  of  the  light,  it  ia  necessary  tornn  by  bearings  and  estimated  disUnMs. 
thus  rendering  dangerous  the  entrance  to  the  harbor. 

3d.  The  woods  in  tbe  vicinity  of  tbe  present  ligbt-bonse  so  deaden  the  sound  irf  tbe 
fog-liell  that  in  fogs  accompanied  by  a  southerly  breeze  it  ia  iniposaible  to  bear  tbe 
belt  more  than  six  hundred  or  seven  hundred  feet,  except  when  directly  abreast  to  tbe 
westward  of  tbe  light.  This  wonld  be  obviated  by  placing  tbe  tight-honse  npoutlw 
ledge.  Besides  thus  greatly  improving  the  entrance  to  tbe  harbor  itself,  the  position 
of  tbe  licbt  on  Soutbwest  Ledge  would  be  about  one  mile  farther  out  in  the  sotuid, 
and  wonld  furoiBb  an  excellent  object  for  vessels  paaalng  along  the  sound  to  steer  by 
and  correct  their  positions  from  in  thick  weatber.  New  Haven  Harbor  is  much  nwd 
as  a  barbor  o£  rcfoge,  and  should  tbe  light-house  be  placed  on  Southwest  Ledge. 
vetsela  whose  captains  are  not  acquainted  with  the  harbor  conld  readily  find  refuge. 
The  nearest  lights  are  the  Falkland  Island  light,  twelve  mjlea  to  the  eastward,  and 
Stratford  lisht,  twelve  miles  to  tbe  westward,  Bveryreaaon  that  occurs  to  me  Justifies 
tbe  removalof  the  light  to  Southwest  Ledge.  Five-Mile  Point  should  be  reserved  ss  a 
sit«  for  a  fort.  Southwest  Ledge  hM  now  over  it,  at  mean  low  wat«r,  7.B  feet,  and  is 
composed  of  granitic  rock.  Tbe  contours  of  the  rook,  on  a  scale  of  10  feet  to  the  ineb. 
are  shown  on  a  tracing  I  sent  yon  with  my  report  of  December  23,  1871,  (H.  Ex.  Doc.. 
No.  137.) 

I  return  herewith  the  copy  of  the  resolution  sent  me. 
Voiirs,  rcspuctfuUv, 

G.  K.  WARREN, 
Major  E»giaefr»,  Brttet  Majgr-Gewral,  V.6.  A. 

Brigadier-General  A.  A.  Hi;MPititKrK, 

Chief  of  EngitievTS,  United  Slain  drwty,  irmHtujfow,  D.  C. 
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IMI'ROVEMENT  OF   HOUSATONIC  RIVER,  CONNECTICLT. 

My  report  dated  Jaouary  20,  1872,  along  with  the  report  of  Mr. 
Henry  Harding,  civil  cmgineer,  made  to  me,  both  printed  as  part  of 
Honse  Ex.  Doc,  ITo.  137,  second  session  forty-second  Congress,  gave 
an  account  of  the  condition  of  this  work  down  to  this  period.  At  that 
time  there  was  an  nnexpended  balance  from  former  sppropriatioDS  of 
43,168.21.  The  vork  done  in  1871  was  not  injared  by  the  spring 
f^hets,  and  the  dredging  at  Mill  Bar  was  resumed  in  Jane,  during 
which  month  9,008  cubic  yards  were  excavated  and  removed.  A  sur- 
vey of  the  bar  at  the  mouth,  of  the  river  was  began  in  July,  and  is 
nearly  completed  in  the  field. 

Advertisements  for  proposals  to  do  the  work  under  the  appropriation 
of  *15,000,  appropriated  June  10, 1872,  were  made  on  the  28th  of  June. 


(I.)  DrkdciIno  between  derby  J 

There  is  required  here  au  excavation  of  about  3^0  cnbic  yude  from  a  bar  bavins 
DOW  3^  feet  at  mean  low  water.  The  depth  reqnindiaS  fbetat  mean  low  water.  Tha 
matenal  in  chief);  iiand. 


a  wLAsn,  TWO  and  a  half  milks  bkiww  i>BBBr- 


.. 5,000  oobio  yaidsof  iand  from  this  place,  and 

proposals  are  inviteti.    There  is  abont  4  f(^et  at  low-water  at  this  place,  and  it  is  ex- 
po«ed  to  the  waves  of  the  sound. 

(S.)  Emrankmemt  at  dkew's  hock. 

This  is  to  connect  tliie  rock  with  the  west  shore,  and  will  take  about  GOO  cubio  forda 
of  stone,  which  must  be  blasted  or  quarried  out,  and  must  Iw  of  sizes  between  i 
«  cnbio  foot  and  10  cubic  feet  thrown  ia  to  take  their  own  bed.  A  layer  of  small 
regalatstonesorqaaiTy-waste,  of  at  least  6  inches  in  thickness,  most  ho  put  on  the  up- 
stream side,  so  that  it  will  arrest  the  sand  and  graveL  Theslde  slopes  are  to  be  I  tul, 
and  the  top  of  the  embankment  is  to  be  10  feet  wide  and  on  a  level  with  high  tides. 

The  lowest  bidder  for  the  dredging,  Mr.  R.  M.  Jones,  of  New  York,  is 
probably  what  is  called  a  " Btratcman,'"  as,  after  due  search,  neither  he 
nor  his  guarantors  could  be  found.  The  dredging  was,  therefore, 
awarded  to  Francis  H.  Smith,  of  Kew  York,  the  next  lowest  bidder,  at 
23.95  cents  per  cubic  yard. 

The  lowest  proposal  for  building  the  embankment  at  Drew's  Rock, 
was  Mr.  A.  A,  Bouker,  of  New  York,  at  81.70  per  cubic  yard,  and  the 
contract  was  made  with  him.    Work  under  it  has  already  begun. 

The  following  is  an  abstract  of  the  proposals  received ; 

oogic 
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There  is  some  dredging  to  be  ilooe  above  Derby  aot  estimated  in  the 
original  survey,  the  exact  amonQt  of  vMch  is  not  yet  ascertained,  and 
considerable  is  required  at  the  bar  at  the  month  of  the  river,  to  be  de- 
termined by  the  survey  now  making,  in  addition  to  what  has  been  here- 
tofore estimated  for.  I  therefore  recommend  an  appropriation  of  $20,000 
for  the  work  during  the  fiscal  year  ending  June  30, 1874. 

The  very  large  water-power  now  available  at  the  new  dam  across  the 
Housatonic  itiver  promises  a  great  increase  Id  the  £reightiug  on  the 
river  and  renders  it  a  navigable  stream  of  importance. 

The  Sew  York  and  }ifew  Haven  Railroad  Company  have  constructed 
an  excellent  drawbridge  across  it ;  bat  the  wagon-road  bridge  put  below 
it  18  an  unnecessary  obstruction,  and  aomethiug  must  be  done  to 
abate  it. 

The  Housatonic  River  is  the  boundary  between  the  New  Haven  and 
Fairfield  collection  districts,  and  Bridgeport  is  the  nearest  port  of  entry. 
The  amonnt  of  revenue  collected  during  the  fiscal  year  ending  June  30, 
187a,  at  Bridgeport  was  $4,010.50,  and  at  Sew  Haven  $222,065.30. 

For  the  details  of  last  season's  work  I  refer  to  the  annexed  reports  by 
myself  and  Mr.  Harding : 

Statement  of  funds. 

Amount  availnblo  Jaly  I,  1971 '. $14,676  70 

Amoaut  appropriiited  by  &ct  of  June  ID,  1972 15,000  00 

Amount  expended  during  fiscal  year  ending  June  30,  1672 .--. 13,751  81 

Amount  nviiilable  July  I  1872 15,924  89 

Amount  required  for  tbo  fiscal  year  ending  June  30,  1874 SO,  000  00 

Enqikber  Office,  United  Statks  Aamv, 

Kerporl,  Shade  Ittaad,  Janvars  20, 1S73. 
UiuiBiUL:  I  liave  the  lionor  to  make  the  followiug  report  of  tlie  oparatiouB  of  im- 
proving the  HoDsatonio  Bivei,  Conaecticatj  during  the  paat  aeanon  : 
The  condition  of  this  work  at  the  date  of  my  last  aonuat  report,  August  31,  is  given 
printed  annual  report  for  1871,  (pp.  777,  778,  779.) 


The  voA  continued  in  prozresa  till  the  autumn  weather  compelled  ub  to  desiat. 
The  improvement,  conaiBtLng  of  a  riprap  embankment  at  Sow  and  Firs  Bocks,  tvaa  com- 
l>leted.    A  channel  60  feet  wide  and  7  feet  deep  was  dredged  throuah  Uren's  Bar,  a 


a  chanuel  42  feet  wide  and  7  feet  deep  wan  excavated  through  Mill  Bar.    These  depths 
ure  at  mean  low  water.    Surveys  were  also  made  in  addition  to  the  previous  ones.    The 
expenditures  have  been  as  follows  : 
FitcriprapembankmentatSowand  Pigs  Bocks, 778.34cnbic  yards,  at  (1  90..  (1,476  84 

For  dredging  at  Drew's  Bar,  28,923.41  onbic  yards,  at  16  cents &,206  03 

For  dredging  at  Mill  Bar,  9,447.65  cubic  yards,  at  16  cents 1,700  CI 

For  engineering  and  incidental  expenses ■ - 3,446  31 

lluUnceon  hand  December  31 3,168  21 

15,000  00 

An  additional  appropriation  nf  (15,000  Los  been  obked  for. 

Along  with  (hia  re{>ort  I  transmit  the  report  of  Mr.  Henry  Harding,  civil  engineer, 
who  superintended  the  execution  of  the  work,  which  gives  all  the  details  deemed  de- 
sirable. Mr.  Harding's  report  ia  accompauied  by  four  maps,  one  being  of  the  work  at 
Hoir  and  Pigs  Rocks,  anuttier  of  the  dredging  at  Drew's  Bar,  another  of  the  detailed 
itnrvcy  of  Drew's  Bock,  and  the  other  of  the  dredging  done  at  Mill  Bar.  Tbese  maps 
of  the  bort  where  dredging  woe  done  are  colored,  so  as  to  show  the  monthly  piogrcee 
of  the  work. 

The  original  survey  was  made  b;  paptain  W.  8.  Edwanls,  civil  engineer,  but  the 
locations  of  the  iinprovouients  were  made  Ijy  General  T.  G.  Ellis,  civil  engineer. 
Yours,  respectfnllv, 

Q.  K.  WARHEN, 
Major  Eagineert  and  Breret  M<^r-GenertU,  V.  8.  A. 
Brigadier-General  A.  A.  Hi-.wpHREya, 

Chirf  of  Engi«ter»  United  Stalet  Army. 

irafhingloH,  I).  C. 
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Newport,  Rhode  tsLjtxp,  January  1, 1872. 
GSNEOiL:  1  haTo  tbe  faoiinr  toanbtnit  tbe  following  final  icport  of  omrittioDsforfbr 
BeoaoD  Mided  Novnnber  ^9,  1^1,  for  the  ImprovomDut  of  Hougatoaio  River,  Coaucti- 
cnt,  conducted  ID  accor<lAi]c«  with  iwction  1  of  the  appropriatioD  act  forrirers  Mid  bat- 
boTB,  approved  March  a,  ICTl.    Tho  amoriot  of  the  uppropriation  waa  815,000. 

The  navigable  portion  of  tlio  Housatonic  Rtrer  (heretolbro  onlr  so  at  higli  water)  it 
abont  thi:teen  mnes  in  length  from  the  sound  to  Derby, nt  which  pelnt  tbereape  too 
other  thrtTiDg  tonos,  Huntington  and  AnBonia,  the  latter  about  a  mile  north,  and  sit- 
uated oa  tbo  Naufpitncl[  River,  which  llona  into  the  Huusatouio  River  at  Derbj. 
TheBe  towus  are  ol  growing  importance,  and  already  carry  oa  a  large  freighting  bn^i- 
nesB  by  the  river.  Tliia  is  attended  by  a  couniderable  delay  and  expense,  as  they  an 
often  compelle*]  to  lighten  their  barges  at  Bridgeport,  having  to  muce  two  trips  from 
that  place,  where,  if  tne  river  was  improved,  but  one  would  bo  necesaary.  Heretofblr 
jaaeb  of  thematrriql  used  in  the  manufacturing  at  tbtuie  places  has  been  earried  by 
railroatls,  which  would  have  come  by  river,  had  not  tiic  navigatiou  l>een  su  difficult. 

Drew's  Bar  ma*  the  first  jioint  where  the  improvement  commenced,  and  was  that  of 
dredging,  which  -was  begun  July  IS,  I«71,  by  P.  W.  Myers,  coutmcl'Or  for  the  above,  tt 
also  all  other  work  done  at  tbo  two  other  point*  on  the  river,  (Sow  and  Pigs  Rc*f  and 
Mill  Bar,)    Tbe  dredging  was  done  with  an  Osgood  dredge. 

The  olyect  at  this  point  (Drew's  Bar)  was  to  conuect  the  deep  waters  of  tbe  twu 
separate  channels  above  and  below  tbe  bar.  When  the  improvement  was  commence 
tbe  design  waatoremave Drew's  Rock,  as  it  is  located  inlbechaunel  usnallj  navigated : 
further  surveys,  however,  showed  that  the  cost  of  removing  it  would  be  far  more  than 
the  cost  of  an  embankment  from  it  to  the  shore.  Estimates  for  the  removal  of  this 
rock  and  for  an  embankment  will  be  found  further  on.  It  was  first  proposed  to  mi^ 
a  channel  1  ,.^0  feet  long,  100  feet  wide,  and  7  feet  deep  at  mean  low  water.  This  was 
done,  with  exception  of  the  width  of  the  channel,  which  was  left  at  90  feet,  in  order  Iff 
make  tbe  necessary  improvement  at  Mill  Bar  this  season.  Below  Drew's  Kock  it  wu 
deemed  ncceiwary  to  make  one  cut  of  20  feet  wide,  so  as  to  enable  vessels  to  keep  more 
to  the  eastward  copiinjr  up  to  the  rock.  This  luakcs  an  addition  to  the  above  distance 
of  440  feet. 

Total  amount  excavated  during  the  season  at  theabove  points, 28.9^.41  i-nbicyatds. 
I  do  not  think  that  it  will  be  necessary  to  do  any  more  dredging  at  this  point  the  com- 
ing season.    Work  at  this  point  was  linisbed  the  23d  of  October,  lt!TI. 

While  the  work  was  going  on  at  Drew's  Bar,  according  to  your  order,  I  made  a  snr- 
vGy  and  soundings  at  Sow  and  I'igs  Reef  and  laid  out  the  work  for  the  wing-dtui, 
which  was  also  bnilt  during  tbe  time  that  the  contractor  was  at  work  at  Drew's  Bar. 
The  total  length  of  the  dam  from  the  initial  point  ou  Sow  and  Pigs  Reef  to  bigb- 
water  mark  on  east  shore  is  163  feet ;  width  on  top,  10  feet,  and  a  slope  on  both  up  aiiil 
down  stream  sides  of  1  to  1.  The  u|t-Btream  slope  has  a  layer  of  quarry  waste  ex- 
ceeding 6  inches  in  depth  oifer  its  entire  surface,  so  as  to  render  it  impervioos  to 
both  sand  and  gravel. 

Total  number  of  cubic  yards  of  stone  in  dam  is  77(^.31.  The  ol^ect  of  this  dam  ia  to 
obviate  various  difflcntties  to  navigation  at  this  point.    Its  design  is  not  so  much  to 


C 


,  they  eiperjenceil  great  dilBculty  in  overcoming  that  point,  from  the  danger  of 
being  drawn  on  or  against  the  rock  by  the  force  of  the  body  of  the  current  at  tbil 
"  "nt  passing  between  the  rock  and  the  east  bank,  which  opening  was  not  practicable 

Atthonghbnt  limited  observations  have  been  made  since  the  construction  of  the  dan). 
I  Ihlnk  It  safe  to  say  that  this  one  snrions  impediment  is  already  overcome.  Tbe 
position  of  the  dam  ia  not  at  right  angles  with  the  thread  of  the  stream,  or,  in'otbrr 
words,  is  not  exactly  in  the  line  of  the  trans  verse  section.  This  location  was  oonsideml 
advisable  on  account  of  the  solid  rock  on  the  east  bonk  for  the  dam  to  bed  aguutt, 
therefore  obviating  any  danger  of  washing  arouud  tbe  shore  end.  This  position  va> 
eelected  by  General  Ellis  and  approved  by  jou. 

Mill  Bar  was  tbo  next  and  last  point  of  improvement  on  the  river,  and  was  bpt  psr- 
tlalty  oomploted.  This  work  wascommeuced  tbe '23d  of  October,  1871.  The  nataraof 
the  work  was  dredging  in  sand,  so  as  to  give  a  7-foot  channel  at  mean  low  water, 
otherwise  opening  the  old  channel  to  a  width  of  150  feet,  and  to  connect  the  north  and 
south  deep-wateV  channels.  This  is  done  at  pre«ent  to  a  width  of  only  i'i  feet,  and  in 
length  a  distance  or750feet.  The  amount  dredged  at  this  point  is  9,447.85  cubic  y•nL^ 
This  does  not  Reoui  to  be  the  river's  natural  channel,  inasmuch  as  it  is  out  of  directioa 
of  tbe  main  body  of  water  in  coming  down  stream,  although  it  has  been  thsmaia 
aai ling-track  since  IdM,  and  is  doubtless  tbe  most  feasible  us  regards  eipensn. 

The  olil  channel,  navigated  previous  to  18(i4,  has  a  serions  obstmction  oppoNte  the 
month  of  the  stream  leading  out  of  the  Mill  I'ond,  consisting  of  a  rock  3  fnl  nudrr 
water  at  mean  low  water. 

I  would  here  suggest  tbaf,  \n  further  prosecution  of  the  work  at.  tbli  point,  tM 

L.,,,_,  ■   Cooylc 
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dredging  in  the  upper  portion  of  tlie  canal  aball  be  done  an  the  eut  side  of  vbere  the 
work  haa  alicadf  oe«D  done,  but  in  the  Boiith  portion  contiune  liom  tlie  sand  ialaad 
down,  as  at  present  laid  oat. 

I  find  from  observation  tliat  tLcro  is  a  crOHB-cmrent  ^hich  cooses  the  sand,  so  that 
it  deposits  on  the  island  and  its  vicinity,  (therefore  cutting  into  the  island,  na  this 
preeeot  lay-ont  does.)  The  liability  would  be  that  of  soon  filling  up  ;  thenilore  the 
(tnggestion  of  moving  eastward,  so,  as  t^  overcorao  the  above  difflonlCy.  The  cutting  is 
oven  heavier  than  indicated  on  the  map ;  that  is,  that  portion  which  Ijcgius  at  the- 
sand  Island,  thence  north. 

Daring  the  prosecntion  of  the  work  at  Hill  Bar,  I  made  a  snrvey  and  soiradingB  at 
Drew's  Rock,  according  to  your  directions.  I  have  made  an  approximate  estimate  in 
reference  to  its  remov^.  The  number  of  cnliio  yards  to  be  removed,  to  give  7  feet  at 
mean  low  wat«r,  is  abont  419 ;  at  $15  per  cnbio  yaid,  would  amount  to  ftt^dSS. 

I  have  also  made  an  approximate  estimate  for  a  wing-dam  at  the  same  point,  of  the 
following  dimensions :  123  feet  long,  10  feet  wide  on  top,  with  a  slope  of  1  to  1  on  botti 
the  np  and  down  stream  sides,  and  to  extend  to  mean  high  water  the  entire  length. 
The  amonnt  of  stone  required  would  not  far  exceed  330  cubic  yards,  and  cost,  at  |1.90, 
(price  paid  for  same  kind  of  work  this  season,)  would  amount  to  $IK7. 

This  dam  to  run  from  the  west  bank  to  rock,  startin  g  from  the  shore  at  a  point  far 
enough  below  the  rock,  so  as  to  make  an  angle  of  70°  with  the  bank  and  stream. 

ntoapilulalion  of  tcorlc  ^one  OH  Houmlonic  Eirer  durlag  IhcaeamK. 

Dredging  38,370.26  cubic  yards,  at  18  cents $C,906  64 

WiDg-dam,  77H.34  cubic  yards,  at  $1,90 1,478  84 

8,3^48 
EDgineeiing  and  incidental  expenses 3,446  31 

Tot-al  amount  expended 11,831  79 

Amonnt  of  appropriatiim  for  improvement $15,000  (Xt- 

Total  amonut  expended 11,831  79 

Balance  lemainirg 3, 168  21 

Accompanying  this  report  will  be  fonnd  i 
Bocks,  (or  Reef,)  containing  the  survey  of  the  .  ..,  ,_ 

with  cross  and  lon^todiuar  section  of  same ;  scale  of  map,  31 

Drew's  Bar  and  Mill  Bar,  on  scale  of  24  inches  to  the  mile,  or  V»u  ^ncvw  •  mvu.     aucw 
maps  show  the  progress  of  wurk  during  each  mouth,  and  is  indicated  as  shown  b] 
color.    Map  of  survey  of  Drew's  Rock,  (1971,)  scale  10  feet  to  1  inch. 
Very  reapoctfully, 

HENRY  BARDISO. 
Bmvtt  Matnr-General  Q.  K.  Warren, 

ifajoT  of  Knj/ineeri,  United  Slalen  Armf, 

Xtmporf,  Rhode  hland. 


IMPROVEMENT  OF  BBIDGEPORT  HARBOR,  CONNECTICUT. 

Tbe  appropriation  of  $20,000,  approved  Marcli  3,  1871,  was  all 
expended,  ia  the  manDer  proposed  Id  my  last  aoaaal  report,  by  tlie  eiid 
of.  tjiat  year,  ia  December.  With  this  appropriation,  preparatory  to 
.  goiofc  to  work,  a  careful  survey  and  map  of  the  bar  veie  made.  The 
rosnli  of  this  was  to  confirm  me  in  the  opinion  that  no  great  perma- 
nent increase  of  depth  could  be  secured  by  dredging  on  the  bars,  until 
works  v/era  constructed  to  prevent  the  drift  of  the  sand  across  the 
entrants,  us  it  ia  moved  by  the  waves  along  the  shores  of  the  sound. 

Tbe  depth  on  the  outer  bar  was  found  to  be  substantially  the  same  as 
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wheu  Lieuteaant  Blake,  United  States  Kavy,  made  his  survey  in  1S3T, 
■viz,  6  feet  at  mean  low  water,  to  which  plane  the  soundings  nuule  nnder 
my  directions  have  been  reduced,  or  5  feet  at  mean  low  water  of  spriDg 
tides,  which  is  the  plane  to  which  Blake  reduced  all  bis  soandingB. 

The  dred^ug  vas  therefore  only  made  now  aa  a  temporary  relief, 
and  only  to  the  extent  which  this  justified. 

Three  prominent  ehoals  were  thus  worked  upon. 

The  digging  was  carried  much  deeper  than  the  rest  of  the  channel, 
so  that  if  the  excavations  fill  up  again,  more  time  will  be  required  to  do 
it.    We  thus  removed  from  the  channel-way  on  the 

Outer  bar,  3,020  eiibio  yards,  at  23iV  ceata $706  6" 

Jiiner  bar,  10,adO  cubic  yards,  at  23t^,  cents %Vl^ii 

Opposite  Cook'a  Point,  11,194  cubic  yards,  at  2.*)!^  ceuU 216191" 

5,731  f'l 

I  have  been  informed  that  a  vessel  drawing  7^  feet  came  in  on 
November  11,  at  a  very  low  tide — 2  feet  below  the  mean  low  tide. 

The  riprax*  breakwater  has  been  built  out  from  Long  Beach  a  distance 
of  521  feet.  It  rises  about  2  feet  above  high  water  of  spring  tides,  ha.' 
an  isosceles  triangle  for  its  cross-section,  each  side  sloping  45o.  It  has 
HO  far  taken  3,024  ions  of  stone  at  a  cost  of  $2.$4  jier  ton,  and  a  total  oi 
$11,144.10. 

The  thorough  survey  and  map  have  been  made  only  byacousiderabte 
fxpenditore,  and  the  appropriation  of  $20,000,  approved  March  .". 
1371,  is  entirely  exhausted.  I  therefore  renew  the  recommendation  tm 
an  additional  appropriation,  made  in  the  last  annual  report. 

The  map  is  about  done.  I  send  herewith  a  tracing  &om  it,  showis^ 
the  location  of  the  work  done  the  past  year,  and  also  a  detailed  report 
of  the  dredging  operations,  made  by  Captain  W.  S.  Edwards,  civil 
eugineer. 

I  conclude  this  report  with  a  few  remarks  on  the  drifting  of  materials 
along  the  shores  of  the  sound.  The  coarseness  of  this  material  on  the 
shore  depends  Upon  quality  of  the  material  at  the  place  it  waa  derived, 
and  upon  the  distance  which  it  has  been  moved  by  the  waves  and  tide. 
On  the  north  shores  of  the  sound  the  headlands  are  composed  frequently, 
and  on  the  south  side  always,  of  accumulations  of  the  glacial  period, 
consisting  of  large  aud  small  bowlders,  and  diminishing  in  size  down  t« 
pebbles,  sand  and  clay. 

These  headlands  are  being  continually  abraded  (aa  there  is  evideniy 
that  the  shores  are  gradually  sinking)  by  the  waves.  The  clay  mingles 
with  the  water  and  is  borne  away  to  great  distances,  and  deposited  often 
nt  the  greatest  depths. 

The  sand,  at  ordinary  times,  is  kept  in  motion  by  the  rise  and  fall  of 
the  waves,  and  their  general  motion  being  westwaiQ  in  Long  Island 
'8ound,  the  resultant  is,  with  occasional  iutermissions,  a  progress  of  tbe 
sand  westward.  This  action  tabes  place  between  thehigh-wat«r  lin« 
and  the  line  of  depth  which  limits  the  action  of  the  wave.  In  heji\7 
dtorma,  stones  of  a  foot  in  diameter  are  also  thus  moved  along  tbe  shorr. 
The  large  bowUlers,  in  all  cases,  remain  at  the  foot  of  the  abraded  hill 
from  which  they  fell,  but  have  in  few  cases,  if  any,  accumulated  in  soffi 
eient  quantity  to  stop  the  further  abrasion  of  the  headlands  by  thr 
waves.  The  supply  is  thus  kept  up  aud  the  drifting  is  constantly  going 
«u.  Examinations  at  all  the  points  of  Long  Island  shores  show  tbi-" 
movement  to  be  to  the  westward,  and  it  must  be  everywhere,  even  if 
there  seems  to  be  no  i>erceptible  change  in  the  entrance  to  any  parliciilar 
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biu'lH)!-.  and  it  mnst  therefore  be  going  on  across  the  liarbor  of  Bridge- 
ynyru  The  canstaut  depth  on  the  onter  bar  of  this  harbor,  since  the 
.surrey  of  Blake  in  1837,  being  maintained  by  the  equilibrium  existing 
betweeu  the  sand  thns  bronght  into  the  harborchannel  by  the  shore- 
drift  and  the  scour  of  the  ebb-tide  out  of  the  inclosed  harbor,  any 
diminution  of  interior  space,  by  filling  in  of  this  inside  harbor  to  any  ex- 
tent, must  diminish  the  amount  of  vater  flowing  in  and  out,  and  have 
the  effect  to  diminish  the  depth  at  the  entrance,  and  anything  which 
shall  iucreaae  the  action  of  the  ebb-tide  niuHt  deepen  the  entrance. 
Farther,  if  by  any  means  we  can  arrest  this  motion  of  material  along 
the  shore,  we  sh^  also  tend  to  increase  the  relative  power  of  the  ebb- 
tide, and  conseqnently  the  depth. 

It  i.s  with  this  view,  but  not  vrithout  meeting  opposite  opinions  fh)m 
flome  as  well  as  support  from  others,  that  I  have  projected  the  jett«e  on 
the  sonth  side  of,the  entrance.  I  believe  it  is  a  law  of  this  littoral  wave 
and  current  action  to  move  the  heaviest  material  along  the  line  of  meau 
low  water,  and  that  the  material  diminishes  in  sii'.e&s  the  depth  increases. 

Thus,  then,  a  jettee  begun  from  the  shore  and  pushed  beyond  the  low- 
water  line  begins  to  arrest  the  coarser  material  at  once,  so  that  the  finer 
material  only  passes  on  to  the  entrance  of  the  channel,  and  upon  this 
'  the  action  of  the  ebb-tide  is  more  powerful  than  on  the  coarser  deposits, 
and  will  maintain  a  greater  depth.  The  farther  out  the  jettee  is  pnshed 
the  more  it  intercepts  the  material,  and  thus  reduces  the  obstruction  to 
the  tide;  and  the  more  it  contracts  the  entrance  the  more  it  increaseK 
the  action  of  the  tide  upon  it  I  have  as  yet  estimated  only  for  a  jettoe 
un  the  east  side  of  the  harbor ;  but  one  on  the  west  side  may  also  be 
necessary  to  intercept  the  oceottional  eustward  movement  of  the  sands, 
and  more  particularly  to  further  couflue  the  action  of  the  ebb-tide  scour. 
The  eft'ect  of  the  jettees  will,  I  think,  be  to  prevent  the  formation  of  the 
inner  bar,  after  they  are  completed.  These  bars,  as  they  at  present  exist, 
.seem  to  be  due  to  the  opposing  ettccts  of  the  scour  of  the  ebb  and  flood 
tides,  causing  two  principal  points  in  the  entrance  at  which  the  littoral 
sands  make  their  transit  across  the  harbor. 

Viewed  by  itself,  one  might  not  readily  admit  the  principles  1  have 
laid  down  from  the  action  exhibited  at  Bridgeport  Harbor.  But  jnst 
across  the  sound,  at  Port  Jefl'ei-sou,  we  have  all  the  phenomena  result- 
ing from  the  action  of  the  waves  exhibited  in  a  more  intense  manner. 
The  si;:e  of  the  waves  of  the  sound,  and  the  rise  and  fall  of  the  tide, 
are  almost  the  siime.  But  whereas  at  Bridgeport  there  is  no  headland 
to  the  east  of  it  to  supply  anything  but  sand  and  a  little  gravel,  there 
i.s,  jnst  east  of  Port  Jefferson  Harbor,  distant  only  4,000  feet,  the  Mount 
Misery  Point,  whrch  is  being  greatly  abraded,  supplies  all  classes  of  drift- 
material,  and  esi>ecially  alwnnds  in  pebbles  and  large  paving-stones. 
The  lodgment  of  Jhese  paving-stones  directly  across  the  inclosed  harbor 
of  Port  Jetterson^ias  been  so  finnly  made  and  persistently  kept  up  that 
there  is  a  narrow  entrance  of  only  310  feet  in  width,  with  a  depth  on  the 
liar  of  only  half  the  depth  at  Bridgeport,  though  the  scour  of  the  tide, 
owing  to  the  greater  inclosed  space  and  narrow  entrance,  is  vastly  more, 
amounting  sometimes  to  a  velocity,  due  to  a  fall  of  2  feet,  of  as  much 
AS  10  feet  per  second. 

The  accumulation  of  these  stones  on  the  east  side  has  caused  the  en- 
tire entrance  and  channel-way  to  move  westward  a'distance,  since  183H, 
of  790  feet,  or  y^  =24  feet  a  year.  If  this  rate  is  constant,  it  was  only 
about  a  century  ago  when  the  entrance  was  at  the  west  side  of  Mount 
Misery  Point.  It  will,  if  not  arrested,  keep  on  moving  westward  until 
.some  barrier  is  reached,  when  the  sea  will  probably  break  through  again 
.17  E 
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near  Mount  Misery,  whicli  it  already  allows  a  teudency  to  do.  aud  tlifii 
this  movement  will  repeat  itself. 

It  18  very  obvious  from  this  statement  of  Port  Jefl'erson  entrance,  tbai 
a  channel  dredged  out  there,  without  any  jettee  on  the  east  side,  woiiW 
till  up  completely  in  a  year  to  a  depth  of  at  least  :i  feet,  over  a  width  of 
not  less  tbun  24  feet,  the  present  rate  of  the  advance  of  the  east  sand-si'lt. 
Now  if  we  go  back  to  ItridgexM)rt,  remembering  that  the  waves  andtitli^ 
uf  the  sound  are  the  same,  and  the  i>ower  on  the  shore  not  matenalh 
less,  we  L-au  see  what  immeuse  force  is  exerted  in  transporting;  material 
across  its  entrance,  and  though  the  supply  of  material  is  different.  «*• 
wee  how  very  probable  it  is  that  our  dredged  cbaouel  will  be  filled  up  by 
fiio  shore  material  which  will  drift  across  it.  The  importance,  then,  ot 
taking  some  action  to  arrest  the  sand  Hud  increase  the  scour  of  the  ti<li'. 
is  obvious. 

The  act  of  Congress  approved  June  10, 1872,  appropriated  $40,000  foi 
continuing  this  work  during  the  fiscal  year  ending  June  30,  1873.  Uri 
the  28th  of  June  advertisements  were  issuetl  for  doing  the  work,  aetonl 
ingto  the  following  specifications: 

For  continuing  the  breakwater  Iliere  arc  requiri'd  !','1>0  tous  of  liprap  sfuitf  in 
blocks  uTeraglng  not  lean  than  li  timH  eaeh,  and  none  veigliin-  lens  tliau  oDe-foiirtb  u~ 
a  ton.  They  ahould  be  hh  nearly  cabieal  as  practicable,  the  smulleat  dimension  nut  In- 
than  (Hiu-tbii'd  the  fcrcatest. 

The  breakwater  in  t« be  triangular  in  ero8«-!H.'i.'tion,  with  Hide  slopes  -lo-.anil  iaI" 
l>e  built  to  the  level  of  high  water.  It  is  now  conipleti-d  out  to  near  low-water  umrV. 
The  tide  rises  T.G  feet. 

The  stone  can  be  deposited  in  the  work  from  the  deck  of  vessels  with  acouunop  ^]wl- 
derrick. 

Theplace  la  esposed  to  tlie  waves  of  the  sound  iu  southerly  winds. 

DTedK'ug  will  lie  required  lu  the  outer  bar,  inner  bar,  and  hetweeu  th«  inner  hsrio'! 
the  wbHrvea.    The  amonut  set  utide  for  this  work  is  $10,000. 

Th«  work  will  be  done  at  the  ilifferoDt  plMieB,  as  the  ueccsaities  of  the  ciM  m*} 
reijuire.    The  material  to  be  dredged  inraoNtly  sand. 

DredgiuK  ou  the  outer  and  inner  bars  cuo  be  done  only  when  there  are  do  wave*. 

The  Qre^god  material  con  be  deposited  within  ouo-half  a  mile  outside  of  theonie'. 

"  1  the  work:  ft; 

The  following  is  an  abstract  of  proposals  received: 
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The  lowest  bidder  for  the  riprap  being  Mr.  D.  V.  Hoirell,  of  Sr« 
York  City,  the  eoatract  for  it  was  awarded  to  him.  Mr.  S.  F.  Shelbooioe. 
of  Tfew  York  Citj)  was  awarded  the  contract  for  dredging,  he  beiog  tbf 
lowest  bidder  for  that  work.  The  last  appropriatiou  will  all  beeipended 
duriug  the  curreut  fiscal  year,  and  on  account  of  the  importancf  m 
thisbarborl  recommeud au  appropriation  of  |l60,000forcontinaingtb« 
work  during  the  fiscal  year  ending  Juno  30, 1874. 

Bridgeport  is  in  the  Fairfield  collection-districf,  and  is  a  port  of  entry. 
The  amount  of  revenue  collected  (luring  the  fiscal  vcar  ended  Jnne :»'. 
1?<72,  was  *4,61C.r»ft. 

•*  Statetnent  of  funds. 

AmouotiivailablBJulv  1,1871 J17.S64  1' 

Aioount  npproprlatMlbynetof  JiinolO,  18T3 lO.OOO" 

Amount  expended  durlDg  HmaI  yearuadiog  JaueUO,  1872 l7,9Si  '^ 

Amoant  available  Jaljr  1,1873 W.DO!  S 

AmoDiit  ra(|nired  fur  fiMuil  yciir  cndiDg  Juue  30,  1B74 liO.OOU'*' 


IM1'R0\EMK.NT  Of  WESTPORT  HARFIOK,  C'OS:iECTICl"T. 

There  was  DO  new  appropriation  made  for  eoutinmng  this  woik  dnrin: 
the  fiscal  yeareuded  June  30, 1872,  nor  for  the  fiscal  year  ending  Jnseoi'. 
1873.  Bat  an  nnexpended  balance  of  former  appropriations.  amoantiD; 
to  about  d2,300,  was  available,  and  as  it  was  too  little  to  attempt  any  in 
provenient  heretofore  recommended,  and  as  there  was  mnch  need  of  a 
careful  san'ey,  and  more  exact  information  as  to  the  condition  Ot  tbr 
harlwr,  I  directed  such  snn-ey  to  l»e  made. 

This  wasconipletedinMay  and  June  in  the  field,  and  themapisneaHi 
made.  A  special  reiwrt  in  regard  to  this  work  will  be  made  the  next  viu 
ter.  I  therefore  mnke  no  recommendation  at  this  time  for  further  appro- 
priation. 

Westiwrt  is  in  the  Fairfield  collection -district,  the  nearest  port  i>i' 
entrv  being  Bridgeport,  Oonuccticat.  The revennecollected  there  ilnrin; 
the  fiscal  yenr  ended  .Tune  30, 1872,  was  $ifilG,r,H. 

Slatefnent  of/ands. 


Amaiiut  available  Jul V  1, 1(?71 

Amount  oxpeudcd  durinji  lincnl  year  DuiUog  Juu«  M,  tSTii  .. 
Amnnnt  ariiilablr  .Inly  1,  IKTU 


T  la. 

bUHVEV  AND  IMI'ROVEStEXT  OF  NOKW.VLK  llARUOR,  fOSXE(TIin 

This  8iir\-ey,  duly  authorized,  was  made  dnriugtbe  seasouin  th^tif 
]>art  of  the  last  fiscal  year.  The  reports  of  it  were  made  December  !'• 
1871,  and  printed  as  i>art  of  Senate  Ex.  Doc.  No.  2.'t,  secooil  se^o"!!. 
Forty-second  Congress,  and  are  appended  to  this  repoii. 

The  act  approvet!  June  10, 1872,  approjiriated  $10,000  for  this  vof- 
during  the  current  fiscal  year.  On  the  liSth  of  June  advertiaenieiii  «j-' 
made  for  ihihig  Ihe  work  accoi-ding  to  the  followins  s|»e<-ificali"ii : 
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HKTWKKS'  THE   RAIUIOitU-ttKIIMlli:    AMI  THK  RTOM.;    HRI1X1K. 

Drtdginy. — Thin  ia  Ui  catnmcDco  io  tbc  channel  oppnHito  W.  Jennings'H  wbHrC  auil 
RxteutI  np  to  the  8tono  briilgr,  iimhinj;  a  channel  liO  feet  wide  anil  Gfeet  deep  itt  ue&ll 
lotr  water.  Tho  matorinl  to  bit  dreilgeil  is  mnd,  sauil,  and  Eravel,  in  the  order  nameil 
an  you  gp  up  stream.  It  viW  have  to  bo  diitn|M>d  oiitHide  of  the  luouth,  at  an  average 
ilistaQCe  of  tno  and  onr-lialf  mileii.  The  depth  of  water  u»  that  part  of  tlii-  livi^r  whiTc 
dredgingia  to  be  douo  in  from  1  fiiot  to  !1  feet.    Tho  tide  rim'H  7.1  feet. 

Proposals  muHt  stnti'  tbc  price  per  yard  nC  nbich  thu  work  will  be  done. 

Mr.  G.  H.  Ferris,  of  Brooklyn,  JTew  York,  Iicitigtlie  lowest  buUIer,  the 
contract  was  awarded  to  bim. 

Tbo  following  in  an  abstnict  of  the  proposals  received : 


'J 


II.N.&  A.J.Ikanliiliiy.BridKniKH-t.ronnM'tlfnt »>t  i  Axiir.  10. 1^3   J 

Morrill  l:|-[inin]liiK«.!.'p<ir  York,  Mrw  York 30      SpdI.   t,  ltm( ,  1 

>l«riaF.I(r*li>anrAlbiinT,Xi>w  York i       50      Apr.  15,1STJ|J 

The  original  estimate  for  this  work  was  i»34,000,  of  whidi  i?l(t,000  lias 
been  ai)iiro[)riatci1.  I  therefore  i-eeomineud  ait  uiipi-opriatiou  of  *20,0(Ml 
for  the  iiscal  year  ending  June  30, 1874. 

Norwulk  is  in  the  FairOoId  collectiou-distritit,'  and  the  nearest  port  of 
entry  is  Bridgeport  The  revenue  collected  there  dnring  the  ttwcal  vear 
ending  Jnne  30, 1872,  vraa  $4,610.50. 

The  following  are  the  reports  of  the  survey: 

Enoijtebr  Office,  Uxitkti  St.iiks  .\i:\n'. 

2ieH-port,  Ehodt  Inland,  Deeembtr  lli.  lr<71. 

GKNen.ti.:  1  bnve  the  honni'  to  wuil  heranrith  the  map  dmA  report  of  the  survey  of 
Norwalk  Kiver,  Connecticut,  moile  iu  obedience  to  your  orders,  an  authorized  by  sec- 
tion 3  of  tbe  act  of  Cougreso  mukinc  Hppropriatious  for  the  improvement  of  livetB 
and  harbors,  &t:,  approved  March  3,  1871.  I  send  with  it  a  copy  of  the  United  StateH 
Coait-Snrvey  chart  of  Korwalk  Harbor  and  approaclies,  (svalo  riiii>iTi)  coQutriicted 
from  tbe  byaroer&pliic  snrvt^y  made  in  VSSt.  The  soundinjrs  on  this  are  redncrtl  to  the 
plane  of  mean  l<iw  vater  of  sprini;  tides,  which  plane  is  abont  6  iuclies  helow  the 
mtiau  low-water  plane. 

The  sHTvey  made  this  last  summer  under  my  directions  was  iu  ehai-Ke  of  Mr.  J.  H. 
Dager,  civil  eu^iiieer,  and  his  report  is  annexed  to  mine.  The  map  is  maiU'  ou  scale  of 
,  tVui  >"d  the  BoiiudiiiKS  are  reduced  to  the  mean  low  water  plane. 

There  are  at  prcuiciiC  aliout  5  fe^'t  at  mean  low  water  on  the  bar  at  tlio  month  of  tbe 
river,  and  the  mcau  rise  of  tbe  tide  is  about  7  feet.  The  menu  rise  of  HprlnK  tide  is 
about  6  Inches  bighcr.  At  Korwalk  there  is  scarcely  any  wat«r  in  the  cbauneT  at  low 
water,  and  vetselfi  reachiDR  there  ilepcnd  upon  tide  altogether  for  the  iliaught  brought 
lip  t«  the  stone  bridge,  a  ilislance  of  about  three  miles  from  the  mouth.  It  ix  proposed 
to  deepen  the  chaotiel  to  C  feet  at  mean  low  tide  by  dredgiiin,  aud  to  make  it  100  feet 
wide  on  the  liottom,  with  side  sloiiee  of  X^)".  Tlio  material  is  mostly  mud,  except 
aluat  l.tX**)  feet  of  the  upper  part  of  the  ri^quired  rhannel,  wlicre  there  is  n  coarse 
graTel.  It  will  have  to  !»  all  towed  iu  scows  out  of  tUo  river,  au  average  iliitance  of 
two  miles,  and  dumped  there. 

The  amount  to  be  removed  is  153,979  culilo  yards,  estimated  to  cost  'JO  cents  per 
cubic  yard,  and,  allowing  for  superintendence,  it  will  require  in  round  nuniber)>i.'M,IX)0. 
It  would  be  more  economical  to  have  all  the  money  uppropriatitl  at  once  than  in  por- 


C;ooylc 


1102  REPOKT    OF    THE    CHIEF    OF    EXGINEERS. 

I  reftr  to  3[r.  Dagnr'n  report  for  further  details,  nnil  to  tbe  pftpen  acenminnjiuj;  .- 
fur  iiifonnatiou  re);iinliuf{  Hie  general  bueineett  mi  Nomalk  River  and  Uir  iniptinuK  ■ 
of  tlie  improvement. 

Tlie  rivi-r  U  in  tlie  FairGcId  collection-district,  and  the  nearest  port  of  entry  iaBiid;.-^ 

Tlie  revenne  collii-led  nt  Bridgeport  during  tlie  fiscal  year  euded  Jane  3».  Kt 
niiionntnl  to^.l»3.%. 


i,  nsHjiectfuUy, 


G,  K.  WARRES, 
Major  Enjfiuiviit,  aid  Hn-rrl  MaJor-OtKfTal,  T.  i 


T-General  A.  A.  Hi': 

C)>ie/ of  Eiigimiet.  I'.S.A.,  irafhingtox.  1).  C. 


KNGIKFBII    OtKirr,  UXITKII    f-TATK«    AWIV, 

Newport,  hkoA-  /■Iflurf,  Aora>»«r»l,  1^1 

Genkhai,  :  1  liavB  tlie  honor  to  Knbmit  the  fblloning  report  on  the  survey  of  Snrwili 
Kiver.  Connecticut,  uinde  iu  nccordiuice  with  instructions  received  from  yoo.dil-i 
Jnly!i2,  1871. 

From  a  preli miliary  oxaniioation  of  the  river,  ond  a  conference  with  the  peoplf  .- 
the  vicinity  iut^reated  in  its  improvement,  I  learucil  tbat  dredginjc,  so  farMUgo- 
au  increased  depth  of  water  iu  the  natural  chaunel-way,  was  the  ouly  thinj;  dMlnV- 
aud  it  is  the  opinion  of  those  moHt  familiar  with  the  river  that  if  tbna  deepeD«l  il  v, 
uot  be  likely  to  fill  up  again  for  h  f^at  length  of  time. 

The  map  I  have  luade  is  drawn  to  a  scale  of  y'^,,^,  Coatonn  of  planes  of  0.  "i,  1, 33<: 
K  feet  are  shown  by  black  dotteil,  full  blue,  red,  and  green  linea,  respectively. 

A  prolile  of  the  center  line  of  the  proposed  channel  is  drawn  to  a  srale  of;,'. :.  b-r 
xontally  and  -j',-  vertically.  I'he  sonndings  are  expressed  in  feet  and  tenttu  tud  U' 
reduced  to  the  plane  of  mean  low  water.  Mean  low  wat«r  at  the  7(ew  York  aoA  ^'* 
Haven  Railroad-hrlilge  Is  'ii,>i.\3  feet  below  the  water-table  at  aouthweHt  cornet  of -V* 
walk  lock-factory.  • 

Ti<le-rcadings  were  taken  every  lifteen  ininntes.  day  and  night,  for  twenlj-oneilif* 
for  the  establislinieut  of  incnn  low  water  1iiit  oue-hnlf  a  lunation  was  umiI. 

The  mean  lise  iiud  fall  of  the  tide  is  T.l!{  feet.  Tbo  present  deplb  at  l<>w  wivr  > 
scarcely  1  loot  at  Norwalk. 

The  improvement  sought  iby  the  pMi])lo  iuteraitvd  iu  the  uavigatiou  nf  Noro-'* 
Kiver  is  to  make  a  channel  llHi  feet  wide  aud  11  feet  dtvp  at  mean  low  wat«t.  Tti> 
will  re(|uire  dredging  to  be  done  from  a  jioint  about  50i)  yards  above  Gregorj's  Pou' 
to  the  ntuue  briil(i:e  at  Xorwalk,  a  dlatauca  of  about  two  and  thre«-rin»rter  milm. 

The  depth  at  ]iresetit  at  mean  1on~  water  on  tbu  bar  before  eut*;riog  the  rivn  i*  w 
more  than  5  fuel,  and  at  mean  high  water  abont  12  faet,  but  in  the  improvenwoi  ii  >- 
desirable  to  have  aoraelhiiiK  more  tliau  5  fiiet  nt  ineao  low  water  in  the  rirer.  so  Ih*' 
loaded  vessels  can  leave  Norwalk  betoixi  the  time  of  high  tide,  drawing  all  tbr  n'' 
on  the  liar,  and  pass  over  it  before  it  has  seuNibly  fkllon. 

The  tide  is  about  tiftcen  lUinntes  itnrlier  on  the  bar  tlian  at  Norwalk.  At  thepfrr' 
of  high  aud  low  water  it  is  practically  at  a  stand  for  au  hour,  not  changinf;  iia  Ir*^ 
more  than  two  or  three  inches  in  all  that  time,  oa  can  be  seen  by  the  tide-obarrrMH*- 
annexod.  Giving  the  depth  of  6  feet  at  menu  low  water,  saeuin  ample  in  this  cttt  ■' 
allow  for  any  vessel  using  onlinar;  dispatch  to  leave  the  wbaneB  aud  ta^  thr  bari' 
the  most  favorable  time,  loaded  to  the  full  draught  on  the  bar. 

The  material  to  be  dredged  is  eoft  mud,  except  for  a  distance  of  about  l,OW  Pri  i^ 
the  extretiiu  upper  part,  where  it  is  a  coarse  gra>'el.  It  must  be  towrd  in  mvov^ 
average  distance  of  two  miles,  and  dniniiod  entirely  outside  of  the  river. 

To  make  the  pmj>osed  ctiauiiel  6  feet  deep  at  mean  low  water,  lUO  fxet  wide  M  )■  < 
tom,  with  aides  sloping  ih'^,  will  require  the  dredging  and  removing  of  153.-??  m'' 
yards.  ratimate<l  to  coal  20  eeuts  jier  cubic  yard— t:t0,775.'?0  ;  or,  allowiag  for  *np>T  ■ 
tendence,  Ac,  will  require,  in  round  uumbers,  9.11,0(>0. 

The  removal  of  a  bed  of  bowlders  (shown  in  ma]>)  wilt  be  of  portirolar  adnntu 
1« vessels  engage<l  iu  the  oyster-trade, as  said  bedlles  immediately  in  front uftC' 
oyster-wharves.  This  could  be  accomplished  for  #1,000,  and  is  not  iuclnded  in  i^ 
foregoing  estimate. 

The  history  of  Xorwalk  aud  its  general  busiiii-'M  you  wilt  find  givea  in  an  vilti 
fmm  Webli'a  Xortheastcru  Gazetteer,  which  I  have  npnemled. 

Tbeivgiou  supplied  by  the  Daubnry  aud  Norwnlk  Railroad,  which  baa  it«M>filb-' 
terminus  at  Xorwalk,  comprixcs  an  area  of  two  buudreil  and  fortv  square  iniln-  T- ' 
railroad,  in conuectian  with  the  New  York  and  New  Haven  Railroail  and  itatM-> 
gives  Xorwalk  business  facilities  that  t-end  to  make  it  aproniiiient  and  )iroiiprio<r<  ri:; 

AVirlihi  eighteen  mouths  the  Uanbury  nud  h'orwalk  ttail mad  Company  have»fcj" 
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•loiied  their  dIiI  nliiU'f  in  tlio  upper  pnrt  at  the  river  and  conatructed  a  new  one  ali»va 
rhfl  Tnilrond-liritlge,  eKpeiiilin){  from  $1110,000  to  $150,000  nialthi^  tie  cimoffe.  ThiH 
obaogo  'wastnnde  in  consoiiueiice  of  llio  river  hecouiiiig  ea  rUobI  thnt  veB-wls  I'rrtghtcil 
I'or  tbem  conld  not  laud  at  their  irhnrf  anil  nnlond  vrituout  flntt  bviug  liglitered. 

I  appenil  to  this  report  a,  tido-tnble,  comiiilcd  from  gange-reniliiit^  taken  at  the 
Nev  lork  ftnd  New  Haven  RailroHd  liridf^;  another  conipileil  frciin  readings  taken  at 
^iimith'i  wbarf,  and  nuotlier  from  readingn  taken  at  Gregory's  I'oitit.  I  alxo  append  it 
■"eport  of  the  amount  of  merchandise  ruceivod  at  Norwalk  and  Soulh  Xorwalk,  and  n 
lieC  of  theiiomber  of  veiwola  nn'ned  at  and  innui'ng  to  and  tVom  Norwalk.  Also,a 
••latement  of  tho  class  aud  value  of  tlie  dtflerent  manufacturer  of  Norwalk,  compiled 
Iiy  the  Hnn.  W.  C  Street.  Also,  a  copy  of  the  leeolutinn  passed  by  the  general  assom- 
Illy  of  Coiinprticut  in  May,  18fi7,  incorporatitig  the  Korivalk  Harbor  Imprtivement 
Comuaiiy.  Also,  n  stAteuient  prepared  by  the  draw-tender  of  the  draw-bridge  of  tbe 
New  Votk  null  New  Haven  Kuilroul,  giving  the  nnmber  and  cIush  of  vesseU  for  wbiA 
the  draw  was  ojipucil  during  the  year  IrfiO,  aud  also  f»r  tliree  iiiontba  of  IdTl. 

In  the  pn'seut  cnudilion  uf  the  channel  ouW  very  ligbt-draiight  vessels  can  get  tii 
The  upper  part  nf  the  river,  causiug  a  great  deaf  of  annoyance  to  the  bnsiness  inlerostx 
•  if  tbe  towu.    The  ease  seems  to  merit  the  favorable  consideration  of  Congress. 

The  time  occupied  iu  making  the  survey  was  three  weeks,  aud  it  extended  along  tbo 
river  for  throe  miles.     I  was  assisted  in  this  work  hy  Lewis  S.  Chase,  civil  engineer. 
1  Htn,  general,  your  ohedieut  servant. 


41), Olio  tons  of  American  coal. 

l,oUO  tons  of  Guglish  coal. 
3^,000  tons  of  lumber,  iocluding  unHtern  and  n 
■11,000  tons  of  merchandise. 

3.000  tons  of  stone  and  pla«ter. 

:i,Oon  tons  of  eiay  and  wuud  for  potteries. 

2,000  tons  nf  brick. 


t5,lNHI  tons  American  coal. 
12,000  t«ns  lumber. 

1,000  tons  pig-iron. 

H.OOO  tons  merchandise, 

2,000  tons  brick. 

I,lH>0  tons  stone. 


il  iaHdrd  nt  South  Aurirafi'. 


Vetfth,  tteamtv,  ,fv. 


1  pasHeoger-steamer  daily  t«  and  from  New  Tork. 

2  pronellers  daily  to  and  from  New  York. 

20  coal,  lumber,  and  other  vessels,  owned  and  mnuiug  here. 

Tbe  region  supplied  by  tbe  Dimbnry  and  Norwalk  lUilroad  is  30  by  S  miles,  making 
•2A0  sijoare  miles. 

,?ittttmfHl  a/  maiiH/arlHriiiij  iKieittU  in  jYoriruIt,  xof  including  Ttgion  iHpflird  fcy  Danbary 
and  Xorvalk  Railroad. 

:l  woolen  milts,  broadcloths ;  amount  of  sa1e«  per  annum,  as.  per  state- 
ment    13,100,000 

1  wood-turning,  sales ,-....  50,008 

10  shoe,  (smaltaiid  large,)  sales '400,000 

2foanderi«a 75,000 

2  potteries 65,000 

C  oorriage-uianu factories , 75,000 

I  sbin-manufactorj 1,500,000 

1  straw-bat  maoufactury 500,000 

Other  small  mnnufaclories 200,000 
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1  lock-manufactariDE  compoDy. 

2  hbt-fonoing  maDuJaotories ... 
I  eDgiDe-pnmp  maDufnctory  ... 
t  liat-maDU  factory 

Total 


ir  iiinairles,  I  aeiid  yoi 


th«  foregoing. 

W.  C.  STKl.!, 


HfioUtiOH  fomiri  bf  tlit  gtiiaal  amemblg  of  Ihe  Slale  of  Cuimeclii-al  al  U'  J/ny  

1867,  inoorporatiiig  tie  Noriralk  Harbor  /nij>rorc«rHf  Vaaipaiig. 
H'tolnd  ^J  tU*  aiitentblg : 

Section  1.  That  William  K.  Jsmes,  A.  H.  Jlyinfrton.  Saiuiipl  E.  OIuisIm.I.  « •:>'■ 
S.  Ijockwood,  Edwiu  Lockwood,  Snuiiiel  Lynen,  Jolin  W.  Bacuii,  ElwDPipr  Hill,  Hhi-. 
.r.Hojt, George  G.  Biabop,  William  C.  Strttt,  J.  K.Hiibboll,  Jonathau  Caiu]>.Lri.:>i 
LocknMxl,  and  fitilea  Ciirtie,  together  with  Huch  olber  pt'reonB  ns  may  htmSltl  l^- 
I'iftte  with  them,  and  thoj-  are  lierebv  iuroTporated  and  made  a  bodj-  politic  ind  im- 
pontt«,  by  the  name  of  "The  Korwalk  Harbor  ImproTement  Company,"  and  Mi^' 
name  shall  be,  aiid  are  hereby,  made  capable  in  laiv  to  bave,  pnivhaap,  rK«ir«.  po^--- 
and  enjoy,  to  themselves  and  their  successors,  real  and  pcnwnal  estate  of  eveiy  t;r 
to  an  amonnt  not  exceeding  one  hnndred  thouHaod  dollare  ;  and  the  same,  or  >»y  |an 
thereof,  may  sell,  Krant,  and  alien,  may  sue  atiil  be  Hue<l.  plead  and  hr  impleailnl  :*i'' 
courts  whatever,  and  may  do  and  execute  all  acts  .ind  things  to  them  apiH-rlaihini 
their  said  corporate  capacity. 

Sec.  7.  The  l^naiiiess  of  said  coiupauy  Bball  l>e  to  improve  the  harbor  at  \ar«j,i 
from  "the  bridge,"  so  called,  iu  the  borough  of  Norwalk,  to  the  bridge  of  tbr  Nr*  \-4> 
aud  New  Haven  KaJlroad  Coiupany  acrosn  said  liarirar.  And  to  that  end  Mtid  <<Mp<n- 
tioa  shall  have  power  to  straighteD  and  deepen  a  channel  of  said  faarbor  in  any  ■ixi'- 

E laces  between  said  two  liridgeB,  and  may  enter  upon  and  take  lands  for  tbu  pni]»-' 
etneen  the  Danbiiry  and  Norwalk  Railroad-track  in  said  cbannel,  in  tfae  uisnDrt  t<> 
subject  to  the  limitatiooB  provided  in  the  charter  of  the  borongh  of  Xorwalk  it*J  i! 
lulditions  thereto,  for  the  taking  of  lands  fur  highway  purposes. 

Sbc.  S.  The  said  corporation  sliall  have  power,  in  B  manner  provided  in  Ibf  Ui^  'fi 
ceding  section,  to  make  a  new  chaunel  for  said  harbor,  and  to  tiike  lands  as  sian~ 
for  that  purpose,  at  any  place  or  places  between  said  two  bridges,  and  lietwfeD  i  - 
track  of  the  Danbury  and  Norwalk  Railroad  Company  and  the  prevent  fhannrl.*^ ' 
to  collect  tolla  upon  vessels  passing  through  said  new  channel,  at  a  rate  not  rxrei'^'  . 
Hts  cents  iier  ton  on  the  tonnage  of  sncli  veaselH. 

Approved  Juno  2S,  IBbT. 

Mr.  D,  Dibble,  the  draw-tender  of  the'  WasbiugtoL 
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Mr.  D,  Diliblc  has  retired  from  tbe  poaition  of  ilraw-t«n<1er  at  tlie  Wasbin^^too-Btrfot 
bridge.  Hu  Huudii  tu  a  report  of  the  vutwels  for  wbich  the  drair  naa  opeuud  duriug  tlit 
puHt  three  iQODtlia : 


Kt^amers 60  r,a  H4 

Schooners 61  oil  if 

Hloops Xt  25  as 

Bargee 38  -ill  'M\ 

b4iil-boat»  I  29  100  1011 


Total  of  hII eW 

J.  H.  D.USER,  Ciril  KHsinter. 
NnKWALK.  CoNSKcnctrr,  IWl. 


Thi8  snrvey,  autborized  by  section  3  of  tUe  a«t  of  Congress  approved 
March  3,  187li,  was  made  in  the  latter  part  of  last  season.  The  reports 
were  made  December  16, 1871,  and  printed  as  part  of  Senate  Ex.  l>oc. 
No.  23,  second  session  Forty-second  Congress,  and  are  appended  to 
this  report. 

The  act  appToved  Jnue  10,  1872,  appropriated  $32,500  for  this  im- 
provement. On  the  28th  of  June  advertisement  was  made  for  proposal.^: 
for  doing  the  work  according  to  the  following  specifications : 

There  lire  to  be  dredged  about  7,000  oabic  yards  of  sand,  gravel,  pttbblex,  aud  lunue 
bowlders,  at  the  ectraace  of  the  harbor,  so  as  to  make  a  cbautiel  UOO  feet  wide,  and  n 
feet  deep,  at  mean  low  water  ;  the  preaont  one  is  BO  feet  wide,  aod  7  feet  deep. 

In  the  inner  harbor  the  channel  ia  to  bo  extended  np  to  the  public  wharf,  a  distance 
r>f  abont  2,000  feet ;  this  channel  is  to  be  150  feet  wide  at  the  bottom,  aud  8  feet  deeji 
at  mean  low  water,  re(|uirin^  the  removal  of  abont  164,000  onbio  yardB.  The  material 
to  be  excavated  in  this  portion  is  soft  mnd.  It  can  be  deposited  on  the  data  only  at 
high  water ;  at  ali  other  times  it  must  be  towed  ont  into  deep  water  at  a  distance  of 
fonr  ot  five  miles.  There  is  only  about  1  foot  of  water  over  this  distance  at  mean  low 
wat«r.    Tbe  mean  rise  and  fall  of  the  tide  is  7.6  feet. 

Proposals  will  stat«  tho  price  per  cubic  yard,  measured  in  the  scows,  for  excavating; 
at,  each  of  the  two  places. 

Mr.  Sidney  F.  Sbelboume,  of  New  York,  being  the  lowest  bidder,  the 
contract  was  awarded  to  him. 
The  following  is  an  abstract  of  the  bids  received : 
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The  estimate  for  tliis  work  was  §22,780. 

It  ia  tliouglit  that  tbe  preeeut  appropriation  wjll  complete  the  iinprove- 
tiient. .  Xo  appropriation  in  asked  for  the  fiscal  year  eiuUng  Jime  30, 
1S74. 

Huiitinirton  is  in  the  New  York  collect  ion -district: ;  the  nciirest  i«)rt 
I'f  entry  not  learned. 

The  loUowiiifj;  are  reports  of  the  survey  : 

EMiiNKKK  Offick,  U.sitki>  Stati-:s  Ai!MV, 

Xeirport,  Rhode  Island,  December  11,  18T1. 
Gem:iiai.:  I  liftvt  the  hnnor  tnpreHent  herewith  the  map  and  report  of  the  survey  of 
lliintiiiKtuu  Harbor,  Lnng  Itilaiiil,  New  York,  iii ado  iu  accordance  with  youc  ioHtrar- 
rionti.  nM niithorized  \iy  aoction  3  of  the  ttt-X  of  Congresa  niakiu);  appropriations  for  lb« 
tiuiirovemeiit  of  rivers  iiud  harbors.  Sec,  approved  March  3,  1871.  Aloug  with  thiNieix 
lent  alHo  n  copy  of  the  map,  Hcale  tu^^jt,  of  the  bydrographio  survey  of  this  harbor, 
made  in  1836  by  tlie  party  under  the  command  of  Liouteuant  G.  8.  Blake,  ITnited 
S(iil««  Xnvy:  aud  also  the  published  Uoited  Slatea  Coast  Survey  cbart.  scale  ji>M>ni  of 
Huutingtou  Bay,  nbich  latter  chart  shows  the  surrounclingH  of  HuDtincton  Uartior. 
Tiie  survey  made  tbis  last  summer  under  my  direction  was  conducted  by  Mr.  W.  S. 
Edwards,  civil  eo^iioer,  and  his  report  is  annexed  to  mine.  The  map  of  this  last  sur- 
vey is  madeiu  a  scale  oiy^^r,,,  and  tbe  sonndings  are  reduced  to  depths  bclnw  the  mean 
low-water  plane.  It  is  iuiportant  to  boar  iu  niiiid,  iu  comparing  this  map  with  thi> 
L'uit«d  States  Coast  Survey  maps,  that  the  soundings  ou  the  latter  are  reduoed  to 
mean  low  water  of  sprine  tiilo«,  which  level  is  .7  of  a  font  below  the  nieau  low  water. 
The  mean  rise  aud  f^l  of  tide  here  is  7.6  feet;  the  mean  rise  and  fall  of  spring  tides  i^ 
'A'Jfeet:  the  menu  rise  and  fall  of  neap-tides  is  6.ii  foet.  Vossels  cau  Hud  7  feet  of 
•leptb  at  nieati  low  water  at  the  entrauce  to  the  harbor  as  it  now  is,  in  a  chauuel  abont 
■^0  feet  wide  ut  narrowest  point,  and  they  can  carry  this  draught  up  to  within  2,00(> 
feet  of  the  wharves  at  tho  head  of  the  harbor.  But  at  this  point  the  harbor  shoals 
-•nddeuly  »o  as  to  be  nearly  bare  at  Inw  water,  nud  the  only  draught  that  cau  be  car- 
ri<>d  higher  is  that  obtained  by  the  rise  of  the  tide.  Thei-e  has  been  little  practical 
•.'haugt^  in  the  condition  of  the  harbor  since  the  survey  iu  1836,  and  the  only  improve- 
ui^nt  to  note  consists  in  the  rumovalofalargt)  bowlder  from  theeotrance.  Hr.  Edwards 
recouiuiends  the  dri-ilglug  of  the  entrance  so  as  to  make  S  feet  at  mean  low  water,  with 
II  chaunel  180 to  'JdO  feet  wide  iu  the  uurrowest  palt.  The  imiterial  to  be  removed  is 
■utml,  Kravel.  iiebhtes,  aud  some  bowlders,  and,  unless  deposited  iu  the  flats  at  high 
11  have  to  he  towed  about  three  ujiles  to  deep  water.    This,  he  estimates, 


will  reqniie  the  removal  of  6,600  cubic  yards,  costing,  M  30  cents  per  culjic  yard,  $1,9^. 
He  also  recommends  the  ext«nsiou  of  the  chanuel  to  the  public  wharf  on  the  east  side 
of  the  harbor,  near  its  head,  hy  dredgiu^;,  so  as  to  give  a  depth  of  8  feet  at  maau  low 
water,  aud  a  width  at  hotlom  of  15(1  feet.  This  material  is  soft  mud.  It  cau  ba  de- 
]Hwit«d  on  the  flalt,  only  at  high  wiiter.  At  all  other  times  it  must  be  towod  out  into 
deoi>  wut«r,  a  distauce  pei'havs  of  five  miles.  The  estimated  amonut  of  luaterial  to  lie 
removeit  is  104,1100  cubic  yanlD,  aud  the  cost,  30  cents  iter  yard,  roi]uiriug  tS0,800. 

The  Ibnuation  of  the  saud-spit  on  the  east  side  of  the  entrauce  to  Huutiugton  Har- 
bor shows  thai  thi^  entrance,  like  luost  others  ou  the  sound,  is  a&octed  hy  the  motion 
"i  sand  wtvtwanl  along  the  shore ;  but  the  jiresence  of  bowlders  in  the  shoal  at  the 
entrance  rt^nders  it  itrobable  that  tbis  shoal  is  maintained  at  present  depth  in  conse- 
i|UeDce  of  thcni,  and  that  when  these  are  dredgi^d  out  the  strength  of  the  current  may 
bo  able  to  keep  the  entrauce  sufficiently  free  theroafE«r  of  sand.  I  therefore  recom- 
mend the  trial  of  dredging  at  this  puiut,  and  if  it  should  turn  out  afterward  that  tbe 
xboal  re-forms,  v:v  shall  have  to  resort  to  jettees  to  keep  the  sand  outside  the  entrance 
from  drifting  along  the  ehoie.  The  desired  channel  at  the  head  of  tbe  harbor  can  only 
be  obtained l)y  dredgiuff,  aud  the  character  of  ths  existing  material  there  gives  every 
^t-ianrauce  that  a  chunnul  once  opened  will  be  kept  open  by  the  ordinary  use ;  and  I 
re<Kimmcnd  this  method  of  improvement  there  also. 

The  widening  and  deepening  of  the  channel  at  the  entrauce  will  be  of  general  bene- 
fit to  the  commerce  of  I»ng  Island  Sound,  by  increasing  the  facility'  of  reaching  it  aa 
;t  place  of  abeltor  iu  slonua,  for  which  purpose,  <m  account  of  its  being  land-locked,  it 
i!i  much  sought  now  by  vessels  whose  draught  will  allow  to  avail  of  It.  The  busineui 
in  the  harbor  would  be  much  increased  b.v  making  the  new  channel  np  to  the  wharves. 
The  place  is  in  the  New  York  collection-district,  from  which  it  is  distant  hy  water 
Ibirty-five  miles.  The  neareat  port  of  entry  is  Cold  Spring  Harbor,  which  is  but  a  few 
luilee  from  it. 

J  append,  as  part  of  my  report,  the  following  statistics,  fiimisheil  by  Mr.  Charles  R. 
Street,  uf  Hun lingtoD,  who  is  secretary  of  the  committee  appointed  by  the  rcsidenta  to 
'    "fter  the  iotercsta  of  the  place  in  connection  with  this  er— 
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Commercial  lUitMiai  of  HunUnfton,  Long  lilend. 

Po|n)lation  of  Hniitincton  proper 

Nniuberof  stores  for  tbe  sale  of  merchandiBe 

Marketo,  (number) 

MaDufkcturiiif;  rHtabllabmentn,  earthenware,  sasb  and  blinds,  and  oarrl^es. 

CUnrcbw 

Pnblio  balls 

Schools,  one  naion,  with  attendance  of  sboat 

Valnatiou  of  properly,  real  aud  personal,  based  on  nnsessors'  books rfi.  -'.<«i 

Number  of  pa(:ket-v(«»«]B  engaged  in  trade  with  New  York  Cilj*  regnlarlj-. 

average  about  lUO  tons 

Number  of  venscls  lieigb tine  regularly  between  here  and  other  ports 

Estimate  of  transient  vessels  freighting  between  here  and  other  ports 

Tons  of  iDorchandlse  lauded  at  this  port  each  j-eat • ' 

Tons  of  other  freight  landed  here  each  year •£ 

Tone  of  freight  sent  out  of  here  each  ywir :'* 

Naniber  of  sails  appearlnj;  in  these  waters  as  a  harbor  of  refuge  dnriag 

storniB  for  one  yeai,  estimated  at 

Long  Island  Railroad  has  dojiot  two  miles  off. 

If  U  is  decided  to  improve  thU  harbor  to  the  (ixt«nt  eHtiiualetl  for,  it  wiinlit  tie  : 
economical  to  make  the  I'titiro  aunroprJution  at  once,  tiie  total  of  which  woiil 
t«,780. 

Keapectfully  siibmitl«(l. 

(i.  K.  WABKEX. 
iiajor  JCitfiii-  -i 

Brigadier-(«ineral  A.  A.  IIcmphrkya, 

Chief  0/ Euginrfi-^  Uailtd  Slatei  Ai-mg,  IFwiliiiuii  i»,  1).  C. 


MviiTvmvtns  IIarbok. 
Long  hlaiia,  Xciv  York,  Stptvmberm.  l-Cl. 

Sir  :  1  heruwitb  siibrait  map  of  hydrographio  survey  of  Huntington  HsTbor,  L<-l:: 
Island,  which  basbeeu  mtwdo  iti  accordance  with  your  inxtmctionsof  Jnly  ie,1?Tl,anii 
the  following  report  relative  to  it  and  the  improvements  desired: 

Tbe  residents  and  othent  engaged  in  maritime  trade  at  this  port  have  tbonehi  tfaii 
there  are  important  changes  mlbeentrance.or  "gut," and  also  that  the  channels  at  tli.- 
liead  of  tbe  harbor  had  sboaled  by  fiUiug.  On  these  grounds  they  asked  for  ■  new  ^nr- 
vey,  for  the  purpose  of  showing  these  changes  and  devising  some  method  to  implriv-' 
tbe  ilrpth  of  water  at  certain  points  in  this  harbor,  so  as  to  allow  steamboats  and  '^r> 
sels  drawing  T  fi^et  of  water  to  pass  up  to  the  wharves  at  any  slag«  of  tide. 

The  survey  wan  commenced  August  1  and  closed  An gnst  20,  Ic^l.  The  weather  hfiot 
remarkHbl;  floe,  no  delav  was  met  with.  To  facilitate  the  work,  I  adopted  thernil"; 
States  Coast  Survey  detormination  of  the  "Mean  Rise  and  Fall  of  Tides'  in  Llojd- 
Harbor,  and  rcdnct-d  the  soundings  of  each  day  by  tbe  tides  observed  on  that  dav.  Tbi 
soundings  wei-e  mostly  made  with  a  pole  divided  to  feet  and  half  feet,  the  fiof*"" 
RoundingH  being  run  on  rangc-s  iiccuratcly  determined.  I  meiuiurcd  a  base  (on  thr»*n<J- 
spit  east  side  of  entrance)  of  2,000  feet,  and  from  that  base  cairied  a  svstem  of  Iriaspl-- 
to  the  head  of  tbe  harbor,  closing  on  a  base  of  verilication  mcasureif  acrosa  the  taito- 
way  S46  feet.  The  shore-line  outvide,  and  at  the  entrance  to  the  barber,  wa'^  n~ 
Hurveyed.  1  have  constnicted  the  map  of  the  area  Hur\eyed  on  a  scale  of  ,j'.,.,  andlb 
eonndiuge  give  the  depth  at  mean  low  water.  The  United  Klntea  Coabt  Surtey  fi'" 
depths  at  mean  low  water  of  spring  tides. 

In  comparing  this  with  that  made  by  Captain  Blake,  United  States  Xnry,  niKlbtiai 
Ignited  States  Cuant  Survey,  in  the  year  IS36, 1  can  detect  but  few  cliuiige*.  and  tho-- 
are  of  minor  importance.  The  channel-way  through  the  "  gut"  remains  alnioiii  iilKi- 
tically  the  same,  except  that  what  was  formerly  a  "middle  ground,"  with  nileptlio. 
-t  feet  at  mean  low  wntcr  of  spring  tides,  seems  to  have  Joined  the  liioal  patlis.: 
out  from  the  east  xidu  of  the  entrance  and  formed  a  tongue  of  shoal,  hnt  the  drpth  "< 
this  has  neither  increused  nor  decreased.  A  dangerons  rock,  immediately  in  the  rbai'- 
nel,  (shown  on  the  Coast  Survey  printed  map,)  a  little  on  the  west  side  of  Ihe  cDtm><'< 
has  been  removed. 

I  recommend  that  this  shoal  be  dredged,  as  marked  in  blue  on  tbe  acciimpsDyn- 
map,  685  feet  in  length,  1110  feet  Id  width,  to  an  average  depth  of  B  feet.  Thi^  trill  i^ 
(|uiro  the  removal  of  fJ,COO  cubic  yards  of  material,  at  un  exitenso  not  emfdiBi  ^' 
cents  per  yard.  The  material  excavat<  d  can  be  dejiosiled  on  the  dots  in  LleidV  Hi'- 
hor,  or  to  the  eastward  of  the  rocliy  point  on  east  siile  of  entrani.1'.   ,l'>oni  tbr  "f" 
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lo  a.  i>oiut  ikbout  linir  way  lintw(>en  Post's  wLnrf  and  Johnson's  n-linrf  there  is  a  good 
mill  pUiu  obannel,  8  feet  deep  at  mean  low  water,  a»  may  be  Been  by  refereuc«  to  tlie 
map.  From  this  point  up  to  the  old  wharf,  oq  the  east  side  of  the  harbor,  there  is  ut 
low  tide  a  mere  drain  abont  I  foot  deep  at  meau  low  water,  which  follows  the  carve  of 
the  shore.  This  ahoal  part  the  citizens  desired  to  have  deepened,  so  that  steamboats 
ikud  sailiu;;- vessels  drawing  7  feet  water  can  pass  up  and  down  at  all  stages  of  tide. 
tV>m  the  iioint  where  the  nataral  channel  heads  up,  I  have  dotted  on  my  map  in  blue 
the  nnuect  fur  the  artilicial  ohanuel  proposed. 

The  hret  proposition  is  to  carry  a  channel  direct  to  the  "  old  wharf,"  which  is  the 
]>ruperty  of  the  town.  Tfats  would  be  the  shorter  aud  most  direct  channel.  By  it  the 
distance  to  be  excavated  will  be  3,000  feet  in  length,  and,  if  dredeed  to  the  depth  of  8 
I'oet  and  to  a  width  of  150  feet,  will  re(|uire  the  removal  of  Tr!.OUO  cnbic  yards  of  mn- 

The  seronil  jiroiHisition  is  to  open  the  cliaonel  to  the  west  side  of  the  head  of  the 
harbor,  us  shown  on  thejnap  by  blue  dntl«<^  lines.  ThiH  distance  is  3,250  feet,  and  to 
luokt^  the  same  depth  and  width  will  KMiiiiro  the  renjovol  of  87,500  cubic  yards.  The 
tuMerial  to  be  removed  in  both  ioiftances  is  a  very  soft  mud  or  O07.e  that  is  from  6  Ui 
'~  f«Dt  in  depth,  an  one  goes  from  the  bank  to  the  ceutei'  of  tite  buiii.  Sonudings  were 
taken  V!\t]x  a  pole  at  several  points  to  determine  the  depth  of  this  solt  mud.  The 
rrtulu  are  marked  on  the  cluul  in  blue.  At  these  jiolnts  the  pole  was  forced  down 
tbroujfh  this  soft  mud  until  the  I'esistRJice  of  clay  or  marl  was  met  with. 

The  committee  of  citizens  havini;  the  matter  in  charge,  being  oomposetl  of  those  more 
»r  less  inlereated  in  one  side  or  the  other  of  the  harbor,  do  not  wish  to  press  the  merits 
of  eitiier  side  for  the  termination  of  the  channel,  but  leave  it  entirely  to  the  Judj;ment 
ot  tbone  expert  in  such  matters  to  sa^'  which  side  should  be  selected. 

On  the  score  of  economy  the  caist  side  iireseuls  the  strongest  claim,  also  Rir  its  hav- 
ing b«en  the  original  head  of  navigation  and  there  being  a  public  wharf  at  that  point. 
<>n  the  west  side,  the  proposed  terminus  of  the  channel  is  now  the  |)oint  of  departure  of 
rbe  Xew  York  sailing-packets,  and  is  also  the  onlleCof  !i  tide-mill  whose  dam  is  formed 
Uy  the  causeway  at  the  head  of  the  hiirbor,  and  the  constant  current  from  the  mill-tail 
would  be  of  OKsistance  in  keeping  open  a  channel  dredged  here.  The  merits  of  the  two 
iioiuts  are  about  etjually  balanced.  Hnutingtou  is  only  thirty-five  miles  by  water  from 
N'ew  York,  Mid  has  a  I'oilriHul  connection  with  that  city,  tlie  depot  being  abont  two 
miles  from  the  center  of  the  village.  There  can  be  no  doubt  that  the  opening  of  a 
i-liaiiuel  op  lo  the  wharves  would  be  of  the  greastast  assistancu  in  developing  Ihe 
ifi'owtb  of  this  plac<'.  It  is  remarkably  healthy  and  well  situated,  nnd  the  hnrlior  being 
I'ODipIetol.v  lanu-locked,  it  is  used  a  great  deal  on  a  harbor  of  refuge  by  veaoels  navigat- 
iiit;  Louff  Island  Sound. 

In  miwiog  an  estimate  of  the  quantity  of  material  to  be  removed  in  dredging  out 
:l  I'haDUcl,  1  moke  an  allowance  of  one-third  additional  for  the  soft  mnd  that  will  fill  in 
us  fast  as  removed,  until  the  edges  of  the  cut  assume  the  proper  angle.  The  material 
ih»t  is  dred}^  oat  Cftn  be  depositi^l  on  the  llats  at  variouH  ]>oiuts  on  the  ImrlHir  with- 
out iiuy  iiijiiry  to  tlio  dmnnel. 

Ti>  ivuiove  shoal  ut  entrance  to  harbor,  6,600  cnbic  vords,  at  30  cents  iH-r 

yard fl.fldO  W 

T«  dredge  cliBuni'l  to  old  wharf,  7S,000  cubic  j.itdfl,  at  30  cents  per  ynrd....  15,600  Oi) 
■_••;, '""itiibic yards,  (oue-third  additional) 5,300  00 

Total 32,780  00 

1  apiipud  li>  this  n-port  the  nbnervationit  uu  high  and  low  water,  made  whil#  carrying 
■■II  the  survey.  Besides  the  map  I  have  made,  1  send  beruwith  a  tracing  from  the  ori' 
^nal  Coast  Harvey  map,  (scale  Tuuini,)  executed  iu  1836,  by  the  party  in  cb&rge  of 
(.'apEAin  filakc,  United  States  Navy,  assistant  United  Slat«8  Coast  Survey ;  also  the 

Criutcd  map,  (scale  loiiniO  In  the  field-work  of  this  sarvey  I  have  been  ably  assixti^l 
y  Mr.  C.  E.Plnmb.  a  civil  engineer;  also,  iu  the  hydrography,  by  Mr.  James  H.  Porter, 
turn  IJniteil  States  Navy. 

I  remain.  tcspectfuHv,  yours,  iVc. 

w.  s.  kuwakhs, 

Ciril  Kogi-etT. 
OneralG.  K.  Wariies, 

Major  Engineerf,  Uailtd  Slelf<  .lr.«j. 
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IMPROVEMENT  OF  POliT  JEFFERSON  HARBOR,  SEW  VORK. 

In  iny  aniiu£il  report,  dateil  August  31,  printed  with  yoor  iiuijiii 
report,  pp.  8<)4  and  805, 1  stated  that  contracts  liad  been  made  foi  tb' 
work,  under  the  appropriation  of  $15,000  approved  March  3,  IsTl.  mi 
that  ft  thorough  survey,  to  enable  me  to  make  a  proper  location  "f  ■-.■ 
works,  had  been  made. 

The  contractor  lor  furnishing  stone  for  the  breakwater  was  iO.-i  •>■ 
tractor  for  similar  work  at  Block  Island,  Rhode  Island,  and  Bri<li.t|-r 
Gonnecticnt. 

Owing  to  the  unfavorable  weather  last  autumir,  he  was  uuMf ' 
finish  the  two  latter  only  withiu  the  time  uamed  in  his  contract  Tl 
time  for  completing  this  work  was  extendeil  to  the  15th  of  An^'ns*. 
1872.  He  commenced  to  deliver  stone  in  the  latter  part  of  May.  1"?.. 
and  at  tbe  expiration  of  his  contract  had  placed  3,UT5  tons  of  jrat' 
in  the  breakwater. 

The  map  of  the  entrance  made  by  my  direction,  by  Captata  Edwur..- 
last  summer,  witli  his  reiwrt,  was  forwarded  with  my  reiwrt  daletl  J--'- 
nary  17, 1872.  These  reports  were  printed  as  part  of  H.  Es.  Doe.  >' 
136,  Forty -second  Congress,  second  session.  The  map  fully  tunSiu- 
my  views  expressed  in  my  report  of  January  10,  1871,  pp.  805  to^^ll- 
yoar  last  annual  report. 

since  Blako's  Biirvey  in  1B38,  the  entrance  boH  uioveil  westward  "Wt  fi-'l.  ■«  j'  ' 
averaee  ratu  of  nbont  24  feet  anoaatlf . 

If  this  rate  has  been  coiintant,  it  was  only  about  one  century  s)^  when  thr  ri.t>i'.' 
waa  at  the  foot  of  Mount  Uinery  Point,  on  tbe  wi'xt  side.  If  nut  arreMe*).  tin  u-i' 
vestTiard  will  continue  until  Bome  liairier  near  the  west  side  of  tbe  harbor  is  tra'-' 
when  the  xea  wilt  probably  break  through  ugaiii  near  Mount  Misf  r>  Poinl.  (hKL  ' 
already  sbowa  a  teuileticy  to  do,  and  then  tbia  movemeut  will  repent  itself,  v  il  ft" 
ahly  has  mauy  times  bKfore  iu  past  ages. 

fiboald  a  chaniiel  form  near  Mount  Misery  it  would  faruish  a  better  laeMii't'  u 
any  other  for  the  eu  trance,  ou  account  of  tbe  flue  laud-niork  this  beadlaod  pirvu-' 
the  mariuer,  but  I  do  not  think  it  advisable  to  attenijit  Ui  form  an  entnuicp  tbrtr  W. 
dciolly.  I  have  marked  uu  the  map  tbe  positiou  proposed  for  tbe  brfwkwaur,  ui  ■ 
this  ia  extended  the  notion  of  the  pebUea  and  utoncs  Stow  Moant  Miaerj  Kn-'.» 
will  be  stopped,  and  tbey  will  cease  to  fall  into  tbechauoel.  It  may  then!*-;'" 
Hory  to  drtnlge  in  tbe  cbanuel,  to  aid  the  current  in  removiof;  tboee  now  thrr*.  1<:' 
is  believeil  that  sfter  that  the  scour  of  the  tide  will  clean  out  anything  tbii  <-'!  ;-- 
around  the  breakwater.    Tbe  velocity  is  sometiiuea  10  feet  a  wKOsd. 

I  append  tbe  report  of  Captain  Edwards,  civil  engineer,  ou  ihr  -'^ 
vey  of  this  harbor. 

Under  tlie  appropriation  of  $15,000  made  by  act  of  Confo^ssai'i**'"' 
June  10,  1872,  advertisements  wei-e  issued  June  28,  1872,  astin;  ;■■ 
proposals  lor  doing  the  work  according  to  the  following  8i>e*.'ilicali"i:" 

For  coqitinuinK  tbe  breakwater  there  are  required  5,000  tons  of  riprap  gnx'' 
hlocks  uverwfiug  not  bws  than  11  tons  each,  aud  none  weifihini;  leas  than  oot~  '-•''■ 
of  a  ton.  Tliey  should  be  aa  nearly  cnhical  as  [iracticablc,  tbe  amallat  duri.- 
not  being  less  than  one-third  of  the  greatest, 

Tbe  breakwater  is  to  be  triivignlar  in  cross-section,  with  side  slopn  of  ir>  .  x^' 
be  built  to  tbe  level  of  high  water.  It  ia  now  completed  out  to  a  depth  of  1  '■■'' 
mean  low  water.    The  tide  rises  about  7  fl^et. 

The  stone  can  be  deposited  in  the  work  from  tbe  deck  of  VMseJs  with  ■»'c:' 
spar-derrick.  The  tide  falls  so  rapidly,  however,  that  avenael  drawing  asmofli'-' 
aa  there  is  tide  cannot  unload  fast  enough  to  keep  afloat,  and  the  work  would  If'-"- 
and  more  quickly  done  if  the  contractor  ."hoidd  keep  a  lighter,  pmvido)  with  ilff- 
solely  for  use  at  this  place.  The  situuliou  is  eiposed  to  the  wavot  of  the  »<•  ■ 
uortherly  wiuds. 

Proposals  will  state  the  price  ]>er  tuu  placed  iu  breakwater. 

The  following  is  an  abstract  of  proposals  received : 


.oogic 
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Abulrail  0/ propotaU /or  tte  improeenunt  o/Fort  Jcfftrson  Harbor,  Long  Mand,  -Vfir  Tort. 
rfcdttd  at  tke  tngixeer  office,  Uniled  Statu  Arms,  A'ttcport,  Ithode  Itlainl,   Taenda^,  Jnlg 


Creek,  Conn«llcut. 
Ihutuu  U.  Cochnu, 
Asuirta.  Look  Is- 
liin(l,SewVi.tk, 

VrancliH,  Smith,  lil 

York  CiU.*'  '  '  '''" 

Au.lnnc  W.  MtKoe, 

Ilnntluitap,  Lung 

UUiiuI,  Hem-  York. 


Sew  York  City. 


.10,  IHialMay  JO.  IBM"  ( 
a  84  !  Sept.  10, 1ST3  i  June  30.  ISTt 

3  19    AniJ.  15.  Wli  ,  Jiiut  30, 1H13  j 
3  as  I  Aog.  30.  leTi   Juue  311,  IMJ 

3  37  ;  Scpl.   1,  ISTa  '  Jtuil  30,  Isn 
3  47    Aug.  13, 1873  ,  June  30,  txn 


tu  stKuatiii-CH  af  (niardDlors. 
Bliin  fur  3,000  tana.    Xn  nKiii 

lura  aru  rc«t"»i<><bU-  i<anit>. 


The  contract  was  awarded  to  John  Beattie,  of  Stouy  Creek,  Con- 
itocticat,  the  lowest  bidder,  at  $2.67  per  tou.  Mr.  Beattie  commenced 
to  deliver  stone  Id  August,  andup  to  the  31st  of  the  mouth  had  put  iu 
tilO  tODS  in  position  iu  the  breakwater. 

There  is  every  reasou  to  believe  that  nhcn  the  breakwater  is  com- 
pleted oat  to  deep  water,  so  that  no  material  can  pass  around  the  end, 
and  the  channel  dredged,  the  tidal  dow  will  keep  this  entrance  open  at 
any  depth  made. 

Port  Jefferson  is  a  port  of  entry.  It  is  iu  the  iSew  York  collection- 
tljstrict. 

The  amount  asked  to  continue  this  improvement  during  the  fiscal 
year  ending  June  30, 1874,  is  820,000. 

Statement  of  funds. 

A moDut  available  July  1,  1871 {15,000  Oil 

Amannt  appropriated  l)f  act  of  JoDC  10,  1873 15,000  00 

Avount  expeoiled  ilnriug  ftacal  pear  eniiiii);  Jane  30,  1672 4,231  72 

Anonnt  available  Julv  1,  187a 25,760  2f 

Amount  reqnired  for  Hscal  year  ending  June  30, 1874 20,000  00 


Lotig  Maud,  .Veir  York,  Janvarg  1,  1872. 

Geiii:iul:  In  accordance  with  jour  instructionB  of 'May  12,  1871, 1  have  made  the 
ri  jdn^rapbic  and  topograpbio  survey  of  t)ie  eutrance  to  Port  JeSereon,  Long  Inland. 
iucludlng  the  Baud-spita  011  either  Hide  of  tbe  entrance,  and  bcrewith  eubmit  the  fol- 
lowing report  of  these  operations,  together  with  tbe  tiuitibed  chart  of  the  entrance,  on 
tlie  scale  of  i^un,  tvbioh  ahoirB  the  contour  litiea  on  the  sand-spit  on  east,  or  Mount 
Miiierj',  sidej  also  record  of  tidal  observations  made  during  one  lunar  month. 

The  working  party  was  organi;:ed  Ma;  29,  and  tbe  survey  was  prosecuted  to  the 
close,  OD  Jaly  11,  without  an;  serions  delay.  OwiuK  to  the  vei^  etrong  cnneDt  setting 
iu  and  out  of  tbe  harbor,  accnrate  sonndings  conlu  only  be  taken  during  a  short  time 
before  and  after  the  high  and  low  watere  oT  each  day. 

There  were  two  tide-gauges  established  and  secured  by  bench-marks,  one  i>nt«id« 
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■MiA  tbe  other  iiisiile  tbe  harbor.    Tins  I  foand  iiecesuirf  on  accoaut  of  the  o 
dilTeronce  iu  tbe  level  of  tbe  water  inaide  and  outside. 

At  tbe  iDsido  gauge  a  full  and  perfect  set  of  tidos  trsa  observed,  from  wfaielt  tb* 
meau  bigb  and  low  water  and  other  constanta  connected  with  the  tides  were  detn- 
uiineil.  At  tbe  outside  gnuKe,  obeervations  were  mode  during  the  time  of  Boaadinj: 
oDtaid^,  aod  also  tbe  rise  aud  fall,  for  the  purpose  of  comparison  with  the  inside  jnagr. 

Tbe  gau);e  outside  being  exposed  to  conHideraUle  sea  dnring  northerly  winds,  it  w» 
necessary  to  nse  soinctbing  diooreut  fmai  tbe  ordinary  barbor-gaagOi  and,  after  Mvenl 
trials,  wc  snccuedcd  in  Dtokiug  our  stand,  which  consisted  of  a  tripod  of  l-inch  mnnd 
iron,  logs  well  spread,  aud  light  iron  braces  &oin  leg  to  leg,  about  two  feet  from  bottom 
of  leg ;  on  these  braces  laid  croes-boHrds,  aud  weighted  down  with  heavy  stone ;  tbr 
upper  ends  of  legs  of  tripod  secured  to  an  iron  collar;  the  graduated  rod  passed  down 
tbrough  this  collar,  aud  through  a  hole  in  the  boards,  at  the  bottom  resting  on  tbr 
soud.  It  is  read  from  tbu.  beach  with  a  glass.  This  has  stood  very  well  np  to  tbr 
present  time. 

A  base  line  of  3,400  feet  was  meosureil  on  the  Mount  Misery  sand-beach,  aixBal' 
erected,  the  necessary  points  determini.-il,  and  tbe  whole  connected  with  the  geodetir 
poiuts  of  the  Coast  Survey,  for  the  purpose  of  comparison. 

In  making  a  comparison  of  the  tides  inside  with  those  outside,  I  have  not«d  the  M- 
lewing  peculiarities: 

'  First.  Tbe  actual  amount  of  rise  and  full  at  both  gauges  was  tlie  same.  nnlMS  indn- 
i-iiced  by  the  winds. 

Second.  Tbe  dumtiou  of  rise  and  fall  was  tbe  same. 

Thinl.  The  duration  of  Hlai:kwat«r  was  the  sauie. 

Fourth.  The  time  of  high  water  inside  was  thirty  miuuleH  later  thiiu  oiitaiilF. 

Filth.  The  time  of  low  wati^r  inside  was  one  hour  aud  ten  oiiuutea  lutcr  than  uul- 

The  greater  dilt'tTcni-c  was  at  oiie-lialf  dood,  when  tbe  water  outnidc  utood  3.1  fn-t 
bigber  than  the  water  inside. 

I  append  bercwitli  abstract  of  full  sttt  tideu  observed : 

Mean  rise  and  faU r^92  frri 

Mean  duration  of  riiu!  fi'om  niidille  of  »ue  stand  to  middle  of  the  ueitt. 5^  37^ 

Mean  duration  of  fall  from  uiiddleof  onestjind  to  middle  of  the  next 6^^' 

Meau  duration  of  stand 0*M* 

Ifiseof  highest  tide  above  plane 5.90  feel 

Fall  of  lowest  tide  below  plane 0.60  ft*[ 

The  principal  cbanf^ea  shown  by  a  compariDOU  of  the  Riirvey  of  lS3i*  with  the  pte*rni 
one  are,  first,  tbe  extension  of  the  sand-spit  oa  the  east,  or  Mount  Misery,  side  of  Ihr 
entrance  790  feet,  and  the  choiigo  of  tlie  chanuel  from  tbe  east  to  the  west  side  of  a 
small  sand  island  juat  lusidc  thu  entrance.  The  depth  remains  the  budo  ■aitwa'' 
iu  IS^i  viz,  two  feet  on  tbe  bar  at  low  water.  There  is  ■  ^eculiadty  on  thia  bar  thai 
I  have  never  noticed  anywhere  else  oIohk  tbe  sound;  that  is,  the  formation  of  ana*- 
cle-bed  just  outside  the  uorrowpst  part  of  tbe  entrance. 

Tho  muscles  are  iu  layers,  and  tlie  latter  nearly  a  foot  deep.  Tliey  are  taken  op  in 
large  qnantiCies  b;  oyster- to»t;s,  aud  sold  to  tbe  fanners,  to  bo  used  as  a  fertJliiM. 

In  making  this  survey  I  have  been  asnisted  by  Mr.  Charles  E.  I'lumb,  a  civil  eot^- 
neer,  and  also  by  Mr.  I'ortcr,  lately  of  the  Hiivy. 
\'ery  respectfullv,  vmir  olierlient  servant. 

W.  S.  EDWAB1>S. 

Giril  fMiaor. 

UtiuialG.  K.  Wahrkn, 

Mnjor  UniUd  Slalct  L'Hffiiific". 

■  XOIS.— Thia  in  llin>rn'<  I,    Srp  nati?  »I  III"  end  uf  Ihr  tlrte-talilm  In  (lib  m>»rt. 
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Abitract  of  Port  Jtffenon,  Long  Iiland,  lidet. 


XKSIDK  hal-oe. 

OlTTBID-aA.-,. 

Dmif. 

Tl. 

o,- 

RtM. 

FaJJ. 

SUn.L 

Tlmeof- 

BUe. 

Rigb  water 

Loirw»ler 

BisboMer 

LoWVBtCT 

.i«.»».!^!' 

iw. 

F««. 

Uin. 

30 
90 

90 

50 
10 
30 

ao 
so 

BO 
30 
30 
30 
30 

IM. 

Ftel. 

b.'m' 

'7.'« 

a-'io' 
*o.'m 
ilm" 
■ftM 

i'so' 

"iso" 

iib" 
5.00" 
Tm 

iao' 

s.™ 

5.3*' 

5.50' 
■5.W 

't.'so' 
aii* 

t-'to" 

iiio' 
ti'sn" 

■ftW 

i: 

~6.*MI 
6.16' 

'■.'io 

e-so' 

.iiva 

"■iio"p:m 

i'io  k.m 

3.10p.m 

JimeS 

"^^^°' 

S.tfLin 

"B.'M'p."m 

110  p,n. 

:;::::::.::: 



m»  *:::"" 

S,10p.ni 
<LlOp.m 

^E= 

7,Mp.m 

l.M>.m 
"iM"p:m 

T.WiLm 

30 

aoOk.m 

I'io^'ii 

ii'96B.iii 

30 

ao 
w 

8.Mp.m 

S.!»».ll. 

B.50  4.in 

isop-m 
"i'soim" 
"Vio^'m 

a.30p.ni 

5.00 

«-M,..::::::::: 

1ai»a.m 

■iMV-ii 

-iin^- 

"i'ao 

10.S»p.m 

■'e."«l*i.'m 
"  iao p.™ 

ia.«l>.m 

aso 

io.3a>.iii 

.»,. 

5.10 

■ii.36"i.m' 

ia.40i.m 

5.50 

4.40p.m 

5.10 

iLib  iLin 

ao 

V) 

30 
W 

30 
40 

30 

iifjo 

■l.ogp.n> 
"i."M"p:m 

4.M 

S.00  1 

0.90 

S.90  

"i'/M^m 

s.«».ia 

"i.»> 

&00p.m 

■iioYm 

"8.'io'p.'in 
"T.'u'B.'iD 

S.10 

"■  -M 

's.40 

"Hit 

::'.■.".  :.;■.■. 

ao 

■■LMi'm 

oOgle 


914  REPORT   OF    THE    CHIEF   OF    ENGINEERS. 

Abtlract  of  Fori  Jtffertou,  Lonff  laland,  tidfi — Contiuned. 
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.     T15. 

IMPROVEMENT  OF  PECONIC  RIVER,  LONG  ISLAND,  NEW  YORK. 

With  the  amount  appropriated  by  act  approved  March  3,  ISTJ. 
95,000,  a  channel,  about  25  feet  vide  and  4  feet  at  mean  low  water,  was 
opened  up  to  Biverfaead.    The  mean  rise  of  the  tide  is  about  2j  feet. 

I  send  herewith  a  detailed  report  of  the  oi)eration  and  eatiiuate«  of 
remaining  work  to  be  done,  made  by  Mr.  H.  S.  Van  Ingen,  civil  cnpi 
neer,  who  supennteaded  the  work.  This  was  printed  as  part  of  B.  Ei- 
Doc,  No.  136,  Forty-second  Congress,  second  session. 

Mr.  Van  Ingen  estimates  that  to  make  a  channel  75  feet  wide  ami  f 
feet  deep  at  mean  low  water,  up  to  Merritt'a  Bay,  will  require  an  ad<I'' 
tional  snm  of  $28,000. 

Under  the  appropriation  of  $10,000  made  by  act  approved  Jnne  IV, 
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1612,  advertisctueDts  were  issued  June  28,  1872,  for  proposals  for  doing 
the  work  accordiug  to  tlie  following  specitications : 

Dred){<Dg  is  hi  commence  near  ludlan  lalnad  and  becoDtinned  up  aa  fur  as  ilie  av&il- 
ftble  fuDds  will  pay  fur  it. 

The  principal  part  of  tlio  work  will  ba  betivBen  ludian  xad  Colonel's  IslniuU.  The 
inuterial  drcdced  lu  this  portion  can  bo  damped  in  n  distance  of  from  1  to  3  miles 
with  scows  of  i>  f(!et  draiii;Iit,  at  any  time  of  tide;  at  bigh  water  dum(>ing  with  scowa 
of  this  drangbt  can  be  dune  ou  adjacent  flats. 

The  neau  rise  uud  fall  of  tide  is  abont  2.6  feet. 

ProposaLi  will  state  price  per  cubic  yard,  measured  io  scows,  for  dredging. 

Mr.  Morris  F.  Brainard,  of  Albany,  !New  York,  having  doue  the  work 
(luring  the  lost  year,  and  his  proposal  being  the  lowest  with  the  excep- 
tion of  one,  which  was  at  the  same  price,  was  awarded  the  contract. 

The  following  is  an  abstract  of  the  proposjils  received : 


Name  aiwl  add»«3  of  bidder. 

,;^ 

Ccmpleto- 

11 

Cub.vL. 

33    Aag,  10.161! 

"^•rti 

WllUan.  M.  Tt-Uo,  V  Wo«lUll  street,  BrookljD,  New 

«,660 
30,303 

The  improvement  of  this  river,  inaugurated  last  season  by  the  General; 
(Tovernment,  has  been  seconded  by  the  State  of  Xew  York  with  an 
iippropriation  uf  $15,000.  It  is  im[K>rtant  that  the  work  be  carried  on 
iiiitit  the  6-foot  channel  is  extended  up  to  Kiverhead.  I  recommend 
tliat  an  appropriation  of  $10,000  be  mode  to  carry  on  this  work  during 
the  fiscal  year  ending  June  30,  1874. 

Peconic  River  is  in  the  Sag  Barbor  collection-district.  Sag  Harbor 
in  the  uearcHt  port  of  entry.  The  amoant  of  revenue  collected  there 
during  the  fiscal  year  ending  Jnue  30, 1872,  was  $903.12. 

.Statement  of/uads. 

AraodDt  available  July  1,1871 ,' $5,000 

Amount  appropriated  by  act  of  Jnne  10,  ItffS 10,000 

Amount  expended  dnring  the  fiscal  year  ending  June  30,  VS7i 5,000  ■ 

Araonnt  avatlabk  July  1, 1972 10,000. 

Amount  reqatred  during  the  fiscal  year  ending  June  30,  1874 10,009 


ENOU^BKn  Opfice,  United  Statks  Army, 

Newport,  Rhode  /gland,  Deem^er  lH,  1871, 

Ge.veral:  I  have  the  bouor  to  make  the  following  final  report  of  operations  for  Ilia 
improvement  of  Peconic  River,  Loug  Island,  New  York,  conducted  in  accordance  with 
aectiou  1  of  the  appropriation  act  for  rivers  and  harbors,  approved  Hurcb  3, 1871.  The  - 
autonnt  of  the  appropriation  was  $5,000. 

Peconic  River,  or  thiit  portion  of  it  possessing  the  possibilities  of  navigation,  is  thre« 
tiijlea  long,  emptying  into  Pcconio  Bay.  At  its  bead  is  Ktverbuad,  the  cunnCy-Bcat  of 
Suffolk  Countjr,  a  thriving  little  place  of  about  1,800  inhabitante.  Several  mills  areib' 
iip^TAtion  hero,  run  by  ate:i[u  and  water  power.  The  river  is  principally  used  for  trans- 
piirttDg  coal  and  lumber,  and  some  mercbaiidisc,  to  Riverhead,  and  for  the  shipping  of 
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wood ;  the  former  articles  are  aeut  to  tfae  BODth  sidn  of  the  ialand  and  into  Um  inlMio! 
in  ]arze  quuntities,  and  on  this  foot  are  based  the  petitioua  fur  approprtalioat  l>j  Ciia- 
gress  for  the  iniproveoient  of  Peconio  River. 

Ordiunry  sized  vessels,  with  cargoes  for  Biverheod,  can  carry  6  faet  of  nfttar  to  ibr 
iti oath  of  the  river  at  ludJan  lalaDd.  Here  tbe;  transfer  their  1oadi>  to  won't,  btiu: 
unable  to  proceed  farther.  Smaller  vessels  and  aeon's  can  resich  Colour's  liUud.  i 
mile  and  a  half  up,  tbroogh  a  narrow  winding  channel,  at  al!  sta);«  of  tbewilti 
Above  this  they  could  proceed  only  at  not  less  than  average  high  w»tar.  Then  irr». 
therefore,  two  mcthotla  of  improviug  the  river  with  the  funds  appropriated: 

First.  To  begin  at  the  mouth,  aua  enable  large  vesseb  to  approach  a  little  Dcutr  W 
the  town,  the  material  dredged  to  be  removed  in  scows. 

Second.  To  render  it  possible  for  smaller  Teasels  and  scows  to  reach  Biverhead  U  iT. 
times,  and  thus  prevent  mnoh  delay,  the  material  to  be  dumped  over  the  side  of  lb 
dredge,  on  land,  when  poaaible. 

The  amount  of  the  appropriation  waa  so  small  as  to  have  rendered  the  advaota^t- 
be  obtained  from  carrying  out  the  former  plan  very  trifling.  It  wa^  thrrefore,  dtnun! 
advisable  to  expend  the  money,  with  one  exception,  in  accordance  with  the  pmoihI 
method,  and  thus  directly  and  thoronghly  assist  the  iubabitaiita  of  Rivcrhcad.  iW. 
the  only  advantage  derived  been  the  aemonstration  to  the  people  of  Riverheail  o(  iIk 
feasibility  of  the  improvement  of  Peoouio  Biver  at  small  expense,  the  appropriMivJ 
would  have  been  well  expended. 

The  dredging  was  begun  August  5,  and  completed  October  3,  with  an  Osgood  itrA^ 
forniahed  by  Morria  F.  Braiuard,  at  $8.75  per  hour.  It  was  performed  at  tluee  dilT'-i-' ' 
points,  shown  on  the  map  accompanying  this  report. 

F^r»t.  At  the  "  Crook,"  in  Ike  channel  near  the  nouth. — It  was  deemed  advisable  to  taU 
offtheaharp  point  at  tbia  place  by  making  one  cut  ocrosa  it,  the  material  being  dninr'^- 
over  tbe  side  of  the  dredge,  to  be  removed  when  the  work  ahall  be  thuroogbl;  pi: 
formed  ;  a  depth  of  at  least  five  feet  of  water  waa  secnred  at  low  water. 

Sevond.  Abore  ColoneTt  Iiland. — Here  achannol  35  feet  wide,  700  feet  long,  waa  dnJcrd. 
■to  connect  tbe  deeper  water  above  and  below  this  shoal.  In  this  atreteh  and  tbr  ra.- 
ceeding  one  a  depth  of  four  feet  was  desired ;  thia  was  exceeded  most  of  the  dioUiiLt 
however,  as  a  depth  greater  tbaiT  this  could  be  mode  without  extra  expense,  tbrdnc;. 
being  paid  by  the  hour. 

Third.  From  Maritl'a  Bas  vp  to  Birfrhead.—A.  channel  3,006  feet  long,  25  f«et  witr. 
and  4  feet  deep,  at  least,  waa  made,  extending  within  about  350  feet  of  the  head  oi'lh' 
RiiiVigable  portion  of  tbe  river.  The  materialwaH  thrown  on  the  shore  a  good  mrtvi 
tho  way ;  where  the  bank  raised  was  above  high-water  mark,  it  was  leveled  back  li'X- 
the  channel. 

Tbe  cuts  made  are  indicated  on  tbe  map,  together  with  the  banks  thrown  np.  tix 
material  being  indicated  by  the  conventional  colors.  On  tbe  complatinn  of  the  ■I'ti 
conducted  at  Government  expense,  tbe  citiz«na  of  Biverhead  continued  the  chanoi'  '■ 
tbe  head  of  navigatiou  ;  thia  is  indicated  on  the  map  by  red. 

Should  another  appropriation  be  made  by  Congress  for  the  improvement  of  Prpi .' 
Biver,  1  would  sugguat  that  it  be  expended  in  making  a  T5-foot  wide  and  6-GaH  •!■ ' 
channel,  this  to  begin  at  Indian  Island.  It  should  be  extended  at  least  to  Col><(-''' 
Inland,  and  to  Howell's  Dock,  or  Herritt's  Bay,  if  possible. 

The  fallowing  is  an  estimate  of  the  uumber  of  cubic  yards  of  material  uece«<il}  '■ 
be  removed  to  obtain  such  a  channel,  and  the  coat  of  removal : 

To  Coiooel's  Island : 
38,433  cubic  yar^  mud,  at  35  cents  per  yard fi.lK'-' 

From  Colouel's  laland  to  Howell's  Dock; 
!i@,M9<inhio  yards  sand,  mainly  at  30  ceuta  per  yard ASH' 

From  Howell's  Dock  to  Herritt'a  Bay,  west  end  : 
31,457  cubic  yards  sand,  mainly  at  30  cents  per  yard Al.    9.  IS  I 

Total  to  Merritt's  Bay SS.  IST  'i 

Engineering  expenses  10  per  cent,  added ... i.M4  > 


All  tbe  material  excavated  should  be  carried  off  in  scows;  these,  if  small.  conM  * 
'hifth  water  be  dummied  on  the  tlats,  or  they  could  be  towed  about  a  mile  bclo«  Iwl-> 
.Island  at  any  8t.ige  of  tho  tide. 

There  accompanies  this  report  a  copy  of  the  tidal  olwervationa  taken  for  on»  \sv 
month,  together  with  the  reference  of  mean  low  water  to  a  bench-mark  tbrr  - 
'  described. 

Very  respectfully, 

HENBT  8.  TAS  DiGEN- 


3,9,1,26:1  byGoO^lc 
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M«an  low  'n'ater,  as  thus  ileterniiued,  is  7.643  feet  bulow  the  top  of  the  faciDtf-stoue 
of  tLe  Miuth  Hiile  uf  the  cbllur-staiix  of  the  store  of  MeHsra.  Skitlmure  &.  Vuil.  Tbe  rod 
^la  lield  ou  the  iiiii«T  eil^e,  over  the  ceoter  drill-Lole  ustd  io  ajilittiliB  tile  Btone. 

Ttir  highetit  tiilu  of  which  auy  record  could  be  found  occurred  in  the  Hpriug  of  lt$6T. 
Il  nas  6.i  feet  above  meao  low  water,  aa  determiued  above. 

HENRY  8.  VAN  IKGEN. 


SURVEY  OF  STONINGTON  HAEBOB,  CONNECTICUT. 

Tbia  survey  waa  completed  last  season,  and  a  map  and  report  were 
submitted  dated  December  IS,  1871,  and  printed  as  part  of  Senate  Ex. 
iioc.  No.  U;},  si-eond  session  Forty-second  Congrosa.  No  appropriation 
Ra.«  tiiad^by  Congress  for  this  work.  X  append  my  report  upon  tbis 
survty : 

EsaiNERR  Opkice,  UsiTKD  Statks  Army, 
Xneport,  Mode  /aland,  Dtvembcr  18,  1871. 
tiKSEBAl.;  I  have  the  honor  to  present  herewith  the  niapandreirartof  the  mirvey  of  Ifae 
liarlmr  of  StoniuRton,  Connecticut,  madu  io  accordance  with  your  iiiHtriictionB,  its 
»<itharizedbvHectiuu:tuf  theautofCouereHaiiiakingApproprintionsfortheiinproveiueut 
•■t  tiv.'rt  aDd  harliiirs,  Ac,  approved  March  3,  IWl.  AIouk  with  thnteiflalooacopy  of 
IIj'-  I'liitMl  Slates  Const -Survey  published  chart  of  Fieher'n  lolalid  Sijiind  on  a  wale  of 
.  . ,.  from  the  hydro)(ra]>hic  eiirvey  madu  in  1839,  which  shows  the  frontage  on  the 
"■  •-.III.  I  would  also  refer  you  to  the  copy  of  the  Uuited  StateH  Const- Survey  chart  of 
r»nrntnrk  Kivernu  a  si'alo  of  inijo,  which  I  Mnt  you  with  my  map  of  Iho  iWratuck 
Kiipr  and  ri-jHirt  dated  January  17, 1^1.  This  chart  exbibits  Iho  liv<lrographic  survey 
»•  thv  harbor,  made  in  lKt9.  in  more  detail  than  the  other.  It  U  a  liltli-  inaccurate  in 
iIk-  inntoum  at  Wampoawt  I'oint  southwest  of  Stotiiugton.  I  would  also  refer  you  to 
lb.-  utigiual  map,  (scale  1  foot  to  a  mile,)  mode  in  1((37  by  Lieutcuant  J.  Prescott, 
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I^TBt  Begimcnt  Artillery,  on  file  at  fonr  hendqasTters,  for  the  reprcaeDtatioD  ti  tlh- 
liiirbor  na  it  itrs  before  (lie  brenkn'ntcr  was  built. 

The  breakwaler  n-aa  built  under  appmprintioDS  loadn  in  1^^,  1R30.  and  1^34.  »ii 
rost  of  $3G,TG3.St.  It  iroiild  coat  mitcli  more  to  build  it  noiv.  It  is  in  verv  gpni  ivn- 
ditiun  at  tliia  time.  For  detuiU  of  its  structure,  I  refer  Ut  tlie  uccompauyine  npon  i-i 
Mr.  Duger,  civil  engineer,  nbo  made  the  survey  t]ii«  year. 

Tlie  apaco  iocloBed  from  the  actioD  of  the  galea  and  naves  daring:  gontbeasters  hreu 
to  fill  upon  the  comtiletiiin  of  the  work.  Cooipariuj;  Ptescott'H  map  of  it  in  1*27  »iit 
thatoftheCoiiHtSurve.v  in  1839  we  see  that  the  13.foot  cnrvc  noa  nlmnt  8TO  fwi  in- 
ther  ont  from  shore  in  1*19  thaa  in  1637,  and  puttiUR  tbew  ciirvea  on  liir  niar>  nf  lb- 
snrvcy  of  it,  ns  it  now  is,  shown  that  siiice  IK19  tlie  la-foot  curve  has  boen  niovrf  oni  I'l' 
feetfarlher,  andisHOw  withinTO  feetof  theendof  the  lireakwatiT,  which  rtnictiirrlu- 
thus  censed  to  be  available  ti>  shelter  vessels  tlrawini:  over  12  feet.  Fonnerlj-  it  w» 
stated  that  fifteen  Co  ciKliteeii  vesarls  of  15  foot  drauglit  could  anchor  bi-hiad  it. 

There  ia  now  a  narrow  channel  of  13  feet  wator  leading  up  .t»  the  steamboat  Blur 
which  does  net  appear  ou  the  Coast  Survey  chart,  and  it  has  prubabljr  been  mdct  yrt- 
dnoed  by  the  dred^s  employed  by  the  Bl«amboat  company. 

Appendetl  to  Mr.  Da^er's  report  is  a  commauication  addressed  to  him  hv  Mr.  GriLl' 
Stanton,  warden  of  StouinRton,  and  Indorsed  by  twenly-twoorher  nlttzent>.statinElb> 
kind  of  improvement  desired  and  the  importance  of  it.  and  I  ask  attention  biilar^ 
other  papers  accompanying  his  report.    In  thin  it  is  said: 

"We  wish  it  distinctly  un<lerBtood  that  in  asking  for  the  improvement  undor  caowd- 
eratiou.  it  is  not  for  the  benelit  of  any  local  interest,  but  for  the  benefit  of  r-a- 
luerce  generally ;  that  it  is  needed  for  the  better  protection  and  acconimodarimi  "! 
thousaiKls  of  vessels  freiglit«d  with  many  millioDs  of  dollars  which  pan  thisp-n 
unniially." 

I  believe  the  locality  Is  an  important  one,  as  a  harbor  of  refuge  for  coaster*,  and  it  > 
also  well  situated  to  receive  vessels  arriving  from  the  Atlantic  Ocean,  between  Bi'x  t 
Island  ami  Monlnnk  Point,  as  some  do.  with  valnabia  cargoes  from  the  Sooth.  It* 
present  harbor  is  undoubtedly  an  insulflciont  shelter  for  the  demands  of  the  caw.  nti'-' 
require  as  good  harbor  as  can  reasonably  be  made. 

Mr.  Dager  iu  bis  report  discusses  several  plans  that  have  been  suggested,  and  ;.i>" 
estimates  of  the  cost  of  execntiog  them,  and  the  facilities  they  n'ould  alTonl.  Thi)  lo- 
he  TecoDunends,  however,  is  the  only  one  I  think  worth  considering.  This  plin  ftt' 
poses  to  remove  the  present  structure  to  Stonington  Point,  so  an  tu  have  it  exitnd  •*' 
abont  900  feet  in  a  direction  south  55P  west.  The  end  of  the  breakwater  wonid  th" 
be  in  ITj  feet  water  st  mean  low  tide.  He  estimates  that  the  change  can  be  naJr  ia 
S181,U0O.  I  think  this  would  not  give  snfflcient  shelter,  and  that  it  should  lie  ellnni"' 
oilt  2,000  feet  from  the  shore,  where  its  extremity  will  be  in  \fi  feet  water.  I  ttaitl 
too,  that  it  wonid  lie  well  not  to  disturb  the  present  work  until  the  new  oii«  is  »  :r 
built  as  to  make  all  the  shelter  now  given. 

I  adopt  the  plan  of  Mr.  Doger  to  haild  also  a  sea-wall  from  WampasM>t  Point,  wr: 
easterly  ont  to  the  12-fooC  curve.  There  will  thut  bean  a^iehoraije  of  J.Ui)J  by  M"'  I-  ' 
for  vessels  drawiug  from  15  to  Irtffet  water,  and  mn  oh  more  for  those  of  smaller  drar^:':*. 
which  can  be  mndo  to  accommodate  larger  vessels  by  dredging.  The  spsn-  pti>l''~^ 
to  be  Incloscil  by  the  breakwater  is  about  all  then;  is  betwuen  the  heBdlands  li>nii  : 
Stoulngtou  Point  and  Wanipasset  Point. 

1.  The  breakwater  from  StoningtKjn  Point :  Tho  snbstructnrc  to  rise  to  level 
uf  mean  low  water,  and  to  be  there  30  feet  wide,  outside  slope  1  npon  :t, 
inside  slope  1  upon  1,  to  be  2,000  feet  long,  re<|iiiring  Gfl,<>66  cubic  yards, 
which,  allowing  forinterstlces,  would  in  granite  Idocksnf  irregular  ehapes, 
and  not  varying  mnch  from  1  t^vt  tons  each,  require  1}  tons  per  yard,  oi 

100,000  tons,  at  ftS  per  ton ♦*•'  •■ 

For  wall  of  granite  blocks,  each  IS  to  34  Inches  thick  and  regular  sbapn. 
bolted  and  clamped  together  with  gun-metal,  the  wall  Co  be  tt  feet  high. 
8  feet  wide  on  top,  and   13  feet  on  bottom,  and  3,000  feet  long,  G,UOV 

onbic  yards,  at  835 lii.-" 

3.  For  sea-wall  at  Wampasset  Point :  To  bo  of  irregular  blocksof  about  1  tun 
weight;  rising  up  to  bigh-wat«r  lino  and  sloping  eaoh  side  45°,20.lWDtoiia, 

at& ■. W'" 

3.  For  engineering,  superintendence,  &o . .  ... . W'l 


Tho  whole  work  could  Iw  done  in  three  years  if  ample  appropriation  was  mad^  ■ 
tliB  Start,  HO  as  to  jnstify  proper  outlay  for  preparation  for  work. 

Stoiiingtoii  is  in  tho  collection-district  of  Stouington,  and  It  is  a  port  of  entrT-  ^- 
reveniie  collected  there  the  fiscal  year  ending  Jnne  30,  IWl,  was  (iriOO  ;  for  the  t<r> 
year  euding  Juno  30, 1»72,  $33,500 ;  but  this  is  no  measure  of  the  import>nc«Df  the  r-' 
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Engineer  Offick,  United  Statfji  Ariiy, 

Keirport,  Rhode  laiand,  December  I,  1371. 

Obnrrali  IhavatbelioaortoBabmit  the  following  report  of  a  survey  of  StoaiDglon 
Harbor,  CimnecticDt,  with  plans  fur  improving;  auil  exteniliu;;  thti  iiiicliarngu  cai>]ii;iCy 
of  the  saiil  barbor.  Tbe  Horvey  was  made  in  puiaaauce  of  iuatruutiung  received  from 
yon,  ilateil  June  15,  1871. 

Front  a  preliminary  examinaUon  of  the  case,  it  was  apparent  that  the  anchorage- 
fpuiind  in  tlie  harbor  vvaa  entirely  too  liiniteit,  anil  from  a  conference  witb  those  'n  tho 
vicinity  interrsteil  in  ita  improvemeat.  the  only  object  aaked  for  was  the  esteuBion  uf 
tlie  harbor  in  auch  manner  as  to  affont  security  to  iill  vessels  that  niiKht  have  to  pnt  in 
there  from  nny  cause  whatever.  1'be  snrvey  uf  tho  harbor  was  matle  with  a  view  to 
8«euriuK  thix  rcHult.  The  map  is  ilrairu  to  a  scale  of  jii^g.  The  soumliugs  are  roiluced 
tj>  tlie  plane  of  mean  low  water,  and  are  expressed  in  feet  and  tenths.  Contour  lines  of 
planes  of  every  3  feet  in  depth  are  shown. 

Tbe  mean  rise  and  fall  of  tbe  tide  is  'i.71  feet.  Mean  low  water  at  Rodman's  wharf  is 
'2lA'i  feet,  below  the  tup  of  the  tower  step,  at  tlie  west  door  of  light-honae. 

Dnrinit  the  survey,  tiite-ganjtes  were  estalilished  at  Rodman's  wharf,  Stonington,  at 
lottery,  on  Pawcatuck  River,  and  at  Westerly,  at  bead  of  navigation  ou  Pawcatuck 

Uange-readinga  at  Stonington  were  taken  every  fifteen  minutes,  day  and  ntgbt,  for 
twenty-three  days.  At  Lottery  and  Westerly  simultaneous  observstioiis  with  the 
nl>ove  were  taken  dallv  fur  seven  daj's,  siiflicieut  to  insure  the  recording  of  one  high 
and  one  low  water  each  day. 

Fur  the  establishment  of  mean  low  water  at  Stoningtou,  gange-readings  from  June 
21  to  July  5.  inclusivu.  were  iiseil,  being  one-half  a  luuatiou. 

I  append  Co  this  report  tabulated  lecordn  of  tbe  gange-reiMlingg  nt  StoningtoD,  Lot 
ttry,  and  Westerly. 

The  positions  of  the  bencb-marks  roentioued  betow  arc  sliowii  on  the  map. 

Station  E  Sffi,  (on  breakwater,)  is  7.97  feet  above  loeau  low  water. 

Station  E  25,  fou  breakwater,)  is  6.76  feet  above  mean  low  water. 

Station  E  24,  (on  breakwater,)  in  S.68  feet  above  mean  low  water. 

A  snrvey  of  this  harbor  was  made  in  i>ii7  by  Lientonont  J.  Prescott,  First  Artillery, 
United  States  Army,  for  tile  purpOM  of  "  nseertaiuioK  the  expediency  and  expeniie  of 
etcctiuK  a  pier  for  the  improvemetit  of  (be  same."  The  present  breakwater  was  con- 
atrncted  in  occurdance  with  the  Urst  niodilication  of  Lieutenant  Prescott's  plan.  (See 
his  rejHirt  to  Lieutenant  Colonel  J.  Anderson, Deceulber  1,  1627.) 

Tbo  present  ancborsge-gronnd.  pnitecli^d  by  the  breakwater  of  1*2  feet  In  depth,  is 
very  small,  having  an  urea  of  100,UOO  siiuuro  feet  that  is  secure  from  heavy  south  and 
soatbCHst  winds.  When  tbo  breakwater  was  built,  aecording  to  Lieutenant  Prescott's 
report,  there  was  room  fur  fittiMu  or  c ighteuu  vessels,  drawiug  15  foot,  to  anchor  and  be 
protected  by  it ;  but  this  space  has  since  much  filled  up. 

Tlio  following  methoiiH  of  improving  the  harbor  have  been  suggeatcMl: 

1st.  To  dredge  out  tho  harbor  above  the  steamboat  wliurf  over  the  whole  ground 
included  between  the  ^-foot  contours(se0  map)  so  as  to  give  a  depth  uf  15  feet  at  mean 
low  water. 

Tbie  plan  would  necessitate  tbe  removal  of  536,460  cubic  yards  of  material,  priuci- 

Jally  saud,  at  2i  cents  per  yard,  including  Hnperintendcnce,  Slc,  would  cost  $im,Oiy. 
a  addition  to  this,  a  cbannei  of  sufHcicnt  width  for  vessels  to  beat  in  and  out  of  this 
aucburage-groutid  would  have  to  be  dredged. 

For  this  purpose  »  channel  500  feet  wide  would  be  necessary  and  require  the  removal 
of  iMii^IOU  cubic  varils,  which,  at  a  cost  of  22  cents  per  yard,  including  superintendence, 
would  make  *21.186,  making  a  total  of  Sl;Kt,205. 

2<1.  To  dri^dge  out  to  the  above-mentioned  depth  the  space  boaude<l  north  by  tbe 
steamboat  wbarf;  sontb,  by  the  breakwater:  east,  by  the  ducks,  and  west  by  a  line 
.drawn  from  tbe  bead  of  the  breakwater  to  the  bead  of  the  stonmboat  wharf. 

This  plan  would  require  the  removal  of  23^1,575  cubic  yards  of  material,  costing,  at 
2*2  cents  per  yard,  05 1,368.50.  This  would  be  only  a  temporary  improvement,  the  whole 
space  having  tilled  in  very  much  since  the  construction  of  the  breakwater,  and  always 
will  till,  from  the  relative  shapes  and  positions  uf  tbe  steamboat  docks  and  the  break- 

3d.  To  dredge  out  tbe  whole  of  Penguin  Shoal  to  a  depth  of  15  feet,  at  mean  low 

This  plan  would  require  the  removal  of  303,680  cubic  yards  of  material,  which,  at 
33  cents,  including  superintendence,  &c.,  amounts  to  tllX),214.40.  A  portion  of  this 
slioal  is  covered  with  small  bowlders,  therefore  its  removal  is  estimated  at  a  higher 
price  than  that  from  the  other  localities.  Vessels  have  lost  their  copper  and  damaged 
their  bottoms  scraping  on  the  overlying  bowlders. 

This  plan  would  give  Ruffleit   '  -     '  -   -       ' 

ill  cose  of  storms  no  protectioi 
unable  to  hold  them  while  stui 
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cfttion  of  this  plan  vooldseeni  to  be  better,  bnt  yet  entirelf  insecnre,  hkdcI;.  tluii^ 
reroovlng  tbat  part  of  PeDftuiD  Sboal  witliiu  the  bounds  above  Blstni,  aorth  of  a  liar 
drawn  from  the  end  of  the  breakn-ater  due  west.  This  wooUt  leave  the  lower  jan^'. 
the  sboal  which  woiildactasabaiTLertodeepseaa  and  tend  to  bruak  their  foitc  Tba- 
modified,  the  amount  of  material  to  be  removed  would  bo  187,560  oubio  ;atd*,CMtiDt. 
at  27i  cents,  $51,579. 

4tb,  To  dredge  a  channel  in  depth  aa  before  mentioned,  500  foot  wide,  froM  i«l»« 
the  end  of  the  breakwater  to  the  end  uf  the  steamboat  wharf. 

This  plan  would  require  the  removal  of  96,300  cubic  vanis,  which,  at  30  cents,  'neV: 
araonnl  to  $19,260,  Add  10  per  cent,  for  auperiutendence,  Ac,  makes  a  total  of  fiil.K 
This  plan  would  not  much  increase  the  atic1iura|^grt)Und,  and  vesaets  would  besnlnh 
better  protected  from  heavy  Baas  than  tho.v  wctnlcl  be  if  tiie  removal  of  Prngain  .'■hA. 
was  adopted.  This  channel  would  contAin  within  its  limits  the  channel  now  aiti  l>( 
the  line  of  stenmboats  rnnnin)(  between  Stoninf^ton  aod  New  York,  and  reall}'  vwiJ. 
be  an  improvement  uf  a  channel  for  their  nao,  as  few  veSHels  would  anchor  in  it. 

Those  freanenting  the  barlior  are  very  much  afraid  of  these  boats,  a  Dniobetoftn- 
sals  having  been  mn  into  and  damaged  by  them. 

During  the  prevalence  of  Htorms,  darkness,  fog,  &c.,  no  t-eesel  wonld  be  secoM  hat 
in  the  path  need  by  a  ni^ht-line  of  steamers. 

It  is  stated  tbat  on  this  account  many  of  the  coasters  will  not  use  the  bsrtnr  it  > ' 
while  man;  others  prefer  anchoring  outside  the  Ureakwater  rather  tbau  mn  utj  t.i 
of  anchoring  near  this  chaunel-way. 

The  fifth  plan  suggested  the  removal  of  the  breakwater  to  Rodman's  wharf  or  Stio 
ington  Poiut.  The  latter  is  preferable  on  account  of  the  shoal  running  offof  tbr  pun:!, 
and  also  giving  a  much  larger  area. 

After  a  due  consideration  of  all  methods  suggested  this  latter  seems  to  have  tb«Bw= 
weight. 

The  existing  breakwater  is  built  of  dnrable  atone,  averufrine  sibont  one  and  au- 
quarter  tons  each.  It  is  12  feet  wide  at  top,  having  a  slope  of  three  to  one  on  Ibr  mi- 
side  and  one-quarter  to  one  on  the  inside. 

The  top  is  about  8^  feet  above  mean  low  water.  The  snbatrnctnre  is  of  mpiiK 
blocks  of  stone  thrown  in,  the  sn|>erstructure  consifts  of  seven  courses  of  split  fniui-. 
placed.    The  top  course  is  of  headers;  the  others  of  headers  and  stretcbtrs. 

A  number  of  the  stones  were  measured,  with  the  following  results ;  8  feet  Iodr.  iif^ 
wide,  1  foot  thick;  6  feet  long,  5  feet  6  inches  wide,  1  foot 'finches  thick;  ifrMGiiirb" 
long,  3  feet  3  inches  wide,  1  foot  I  inch  thick;  4  feet  l>  inches  long.  3  feet  c'  ictl^ 
wide,  1  foot  1  inch  thick ;  :l  feet  7  inches  long,  1  foot  10  inches  wide,  1  fool  i  itK'!.r> 
thick;  8  feet  long,  'i  feet  wide,  1  foot  thick ;  5  feet  10  inches  long,  ii  fe«t  4  inches  <<•« 
1  foot  ;l  inches  thick;  4  feet  S  inches  long,  ti  feet  5  inches  wide,  10  incliea  thick:  3^i 
ID  inches  long,  3  feet  7  inches  wide,  II  inches  thick. 

Round  granite  suubbiug-posts,  about  3|  feet  high  nod  IS  inches  in  diameter.  &• 
placed  along  the  center  of  the  top  of  the  pier  every  27  feet- 
There  is  contained  in  this  breakwater,  according  to  Lieutenant  Prescott's  plan.  U.t^ 
porches  of  stone,  'iTi  cubic  feet  to  a  perch,  or  about  H2,S6ti  tons,  or  41,134  cubic  jKir 
About  5,000  cubic  yards,  or  10,OOD  tons,  arc  above  mean  low  water. 

I  estimate  thocost  of  removing  the  breakwater  at  ^  per  ton,  amounting  to|16t.U' 
add  10  per  cent,  for  contingences,  &c.,  makes  total  cost  of  removal  #l«i,9WJ.60. 

By  running  it  south  65°  W  west  (magnetic)  from  Stoningtou  Point,  as  shown  oitV 
map,  the  amount  of  alone  in  the  present  pier  will  build  «ue  whose  top  wdl  be  !  f- ' 
above  mean  low  water,  and  similar  to  the  one  now  existing,  excepting  that  the  n'*' 
slope  shall  he  one  to  one — 950  feet  long — 2O0  feet  longer  tban  the  present  Doe.  T.> 
plan  may  he  modified  if,  in  your  opinion,  neceaaary. 

According  to  the  above,  ample  unchorage-grouDd  for  the  requirements  of  f«sin>r>< 
will  be  secured. 

The  excess  of  cost  of  this  plan  over  any  of  the  others  1  think  is  compensated  tw  *>>- 
the  fact  that  this  will  be  a  pn-niaiimt  improvement;  the  harbor  will  be  iocreasrd  ^'': 
much  in  sise,  not  only  from  the  location  of  the  breakwater,  bnt  £rom  the  «itera'>-9 
of  it. 

It  will  lie  seen  from  a  communication  which  I  have  appende^^to  ttis  report  (r< 
Mr.  George  D,  Stanton,  aud  signed  by  twenty-two  of  the  lending  and  most  iuflu*:!'' 
citizens.  In  answer  to  certain  inquiries  of  mine  relative  to  the  imptovement  ••!  <-' 
hHvbor,  that  the  greatest  number  of  vessels  in  the  harbor  in  one  day  wis  one  ha»l:'^ 
aud  seventeen.  It  is  very  evident  that  in  case  of  a  stonu  bnt  a  verysuutll  pcK.raiJr' 
of  this  number  could  be  offordcd  protection  by  the  present  breakwater. 

Stonington  is  the  only  harbor  between  Newport  aud  New  London,  and  wbes  .s 
proved  will  be  of  very  great  benefit  to  the  coasting  trade.  Vessels  going  •mt«»'"- 
oflcntiuies  dare  not  attempt  the  passage  of  the  race  between  Fisher's  and  Uull  Idiv- 
on  account  of  contrary  winds,  stBce  of  tide,  darkness,  &c.,  bnt  eau  eaaUy  m>Lr  :i' 
harbor;  and  in  the  case  of  vessels  bound  east,  after  pansing  (he  race,  bring  nw*  »■ 
northeast  storms,  they  uinst  either  put  bock,  stand  out  to  sea,  or  nuke  this  liaiK>c. 
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I  think  that  the  protection  tliat  commerce  reqnires  from  Codktcss  wonW  resnlt  in 
their  inakUig  an  appropriation  this  coming  wiuter,  for  the  purpose  of  removing  this 
breakwater  n8  above  projiosed,  thereby  affording  more  ample  Becnrity  to  the  interests 
of  those  engaiced  in  maritime  puianite, 

A  jeltee,  with  trian^lar  section,  its  top  on  ft  level  with  high  water,  rnnning  fhim 
■\Vampas8et  Point  to  the  liaoy  on  the  ^oal  of  the  same  name,  wonlil  break  the  chop- 
sea  that  comes  into  the  harbor,  prodnced  by  sonthwest  winds;  this  wonldreqniroonly 
<,500  cubic  yards  of  stone,  and  wonld  cost  abont  820,000.     (See  map.) 

In  connection  with  this  report,  I  append  Btatistica  relative  to  the  value  of  shipping, 
&,c.,  compiled  by  Mr.  George  D.  Stanton.  Also,  a  paper  crivinK  the  population,  amonut 
of  business,  &c.,  of  Stonington.  Also,  an  extract  fiom  Weblys  Northeastern  Railway 
Gazetteer. 

I  am,  general,  yoor  obedient  servant, 

JOHN  H.  DAGER, 

Cieii  ^Rftxeer. 
Brevet  H^or-General  G.  K.  Warren, 

Major  o/Enginten,   U.  S,  A, 


Warhkn's  Opfick, 
Slonington  IU>TOttgk,Jvly  10,  1871. 

Pear  Sib  :  In  reply  to  yonr  inqniry  in  relation  to  the  improvements  desired  in  Ston- 
ington Harbor,  I  have  to  state  that  I  have  conferred  with  the  leading  citizens,  and 
eapecially  the  sea-captains  of  the  town,  and  the  following  is  offered  as  an  abstract  of 
their  views  on  the  subject :  In  regard  to  tfae  present  inadetpioc;  of  our  harbor  to 
accommodate  coastwise  vessels,  n-e  woold  state  that  the  Xew  York  steamers  which 
connect  at  this  port  with  the  Fmrideiice  and  Boston  Railroad  now  reqniro  a  clear 
channel-way  from  their  dock  of  100  feet  to  the  end  of  the  breakwater,  which  materi- 
ally diminishes  the  anchorwe  capacity  of  the  harbor,  and  vessKla  that  would  natu- 
rally stop  hero — this  being  the  last  haven  west  of  Newport — have  to  make  harbor  at 
New  London,  and  many  times  those  vessels  that  arrive  here  have  to  put  bock  to  New 
London. 

As  an  illustration  of  the  importance  of  Btooington  Harbor  to  the  coasting  trade,  tho 
following  statistics  are  given  :  Number  of  vessels  that  pass  this  port  annually,  26,000, 
representingin  value  $&.000,000(  aggregate  value  of  cargoes,  845,000,000;  the  amount 
of  tonnage  in  this  customs  district,  19,000  tons,  representing  in  value  81,650.000; 
aunnal  amount  of  business  of  fishing  vesselii  from  this  district,  Si'^OOO;  average 
number  of  vessels  making  harbor  here  aunually,  3,000 ;  jjreatest  number  of  vessels  in 
bsrbor  in  one  day,  117.  With  regard  to  the  moat  practicable  plan  for  increasing  the 
commo(liousnes9  of  the  harbor,  you,  of  course,  are  beat  qualified  to  Judge.  We  espect 
it  to  be  showni  however,  by  a  cnmiiarisou  of  yonr  soundings  with  those  of  the  coast 
survey,  that  the  harbor  north  of  the  breakwater  is  rapidly  filling  iu  with  deposit, 
and  that  your  current  observations  will  likewise  show  that  this  deposit  is  principally 
due  to  the  improper  location  of  the  present  breakwater.  Should  such  prove  to  !»  the 
cose  the  proper  remedy  will  readily  suggest  itself  to  you. 

To  meet  the  growing  demands  of  the  coastwise  trade  there  are  certainly  two  indi- 
cations to  t»e  fnUlled :  1st.  The  removal  of  the  deposit  by  dredging ;  2d.  To  increase 
the  anchurnge  ca|>scity  of  our  harbor.  To  remove  the  deposit  without  at  tho  same 
time  removms  the  canse,  would  confer  but  n  teuiporary  benefit,  and  would  be  a  useless 
expeniliture  oT  means.  What  seems  to  be  more  especiariy  indicated  is  the  removal  iu 
part  or  entire  of  tfae  present  breakwater,  and  its  location  to  the  remote  end  of  the 
point.  Had  it  been  placed  there  originally  it  would  have  obviated  the  necessity  for 
the  removal  of  the  old  light-house  and  tho  construction  of  tho  present  one.  The 
location  of  the  breakwater  at  that  place  would  not  only  increase  tho  anchorage 
capacity  of  the  harbor  many  fold,  but.  what  is  of  additional  importance,  it  would  also 
serve  an  a  barrier  against  the  encroachments  of  tfae  sea,  which  ia  washing  away  the 
etiore  there  at  the  rate  of  3i  feet  per  annum,  at  which  mte,  iu  one  hundred  and.lifty 
yeai's'  time,  it  will  again  be  necessary  to  remove  the  present  light-houae  farther  north. 

It  haa  also  been  ]>roposed  to  increase  the  capacity  of  the  harbor  by  dredging  that 
portion  above  the  railroad  dock,  which,  if  done,  will  require  a  channel  to  be  dredgrd 
to  it  from  the  end  of  the  breakwater  of  at  least  600  feet  in  width  and  15  feet  in  depth 
at  mean  low  water,  to  enable  vessels  to  beat  iu  and  out  with  safety.  Tho  necessary 
dredging  which  this  plan  would  require  wonid  probably  coat  not  far  from  JIOO.LOO, 
and  the  dredging  niiglit  be  required  to  be  repeated  after  the  lapse  of  a  few  years. 

It  in  therefore  questionable  whether  it  would  beas  economical  in  the  end  as  themore 
permanent  method  of  removing  the  breakwater  to  where  it  should  have  been  located 
in  the  first  place,  which  would  answer  for  ail  time. 

Wo  wiijli  to  be  distinctly  underatood,  iu  asking  for  the  improvements  nnder  oon- 
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aidoratlOD,  tlifil  it  is  not  for  the  beneflt  of  an;  local  interest,  bnt  for  the  benefit  of  rm.- 
niorce  genernlly ;  tbat  it  is  Deeded  for  the  better  pn>l«ction  aod  accommoditioi:  <il 
thotiBniidB  of  veHsels  freij^bted  witli  many  millioiia  of  dollara'  worth  uf  pTopcitj  ■hi'-i 
pass  tbiti  port  anunally.  It  has  been  further  snggested  that  if  a  cheap  ua-valt  nFrr 
to  be  cnnstruchHl  on  WampaHiet  Sboal.  ruDuioKHoutbeaat  and  north  went,  itwaoMD.^' 
terially  odd  to  the  aeciirity  of  vessola  lying  at  anchor  during  heavy  aoutbwsBi  siwl- 
whiuh  produce  a  chopping  aea,  and  which  at  tiines  is  so  severe  as  to  make  it  oeccRun 
to  change  the  iiiooritjg  of  veitsels  from  the  south  to  the  north  side  of  the  docks.  Son 
a  work  need  not  involve  au  expense  of  [nore  tbau  from  glU.UUU  to  fL'i.UOO. 

Your  atlf  ntion  is  uIho  called  to  the  fact  tiiat  at  the  site  of  the  prupo«ed  new  litot- 
nateroD  lh>'  remote  end  of  the  point,  the  water  is  qnite  shoal,  (5  t«  »  feet.)  vitbiiDn, 
rockv  bottom,  and  in  caae  of  the  removal  of  the  present  breaktvaler,  it  wonld  fan.^ 
nearly  suDlcient  material  for  the  new  one,  which  is  not  reqaire<l  U>  be  conslmrlcil  >1m 
such  an  espensive  pUo.  According  to  the  insprator's  report,  more  than  one-hslI'Di  il' 
vuHseU  making  harbor  here  anchor  outside  of  the  breakwater. 
Respectfully,  youro, 

GEO.  D.  STA.\TOS. 
H"«r*.. 

J.  H.  Dager,  Esq., 

Cirii  Engineer. 

The  underslgiied  citizens  of  Stonington  concur  with  the  above  ststemeot : 

David  3.  Hiht.  Tiiomaei  Bctrrit. 

Nathaniel  B.  Palmer.       Eliaij  CnKS£B»iv>. 

W.  D.   1'aLMER.  QBO.  S.   BBKK-Ttt. 

JosKi-ii  E.  Smith.  W.  E.  Bkewmee. 

Franklin  Haxcox.  J.  K.  PkkdletiiK. 

M.  Prndlbton.  Jtui.  X.  Stkvkn>. 

H.  N.  Trumbull.  B.  F.  Ash. 

Captain  C.  B.  SMmi.  W.  R.  Palmrb. 

GtlRDON   PESDLRTON.  C.   O.  Blir.W!=Tt;«. 

Jos.  N.  Ha.\cox.  S.  SiiKPriMJi. 

Ephraim  Williams.  Joshua  Hautt.Jf. 


OfFICB  or  TlIE  Wa«m»- 
Staiihigiim  Borough,  Seplrwtbrr  Si.  Ii^l 
Dbar  Sir;  I  haveobtjrined  for  yon  the  following  statistics,  as  reqn«it«l  ioyr 
favor  of  July  SI.    The  total  value  of  shippingat  this  port,  estimntiidby  CollecfcirHiii 
bard,  ^sil.ObO.    This  estimate  does  not  iuoliide  the  whole  aniannt  f  >r  this  f  u«loii»  il->- 
trict,  which  comprises  the  ports  of  Westerly  and  Hystic,  but  for  this  harbor  sk-c* 
The  amontit  of  stone  shipped  from  here  is  about  l-i,000  tons  per  annum.    Tba  smuoi' 
of  coat  landed  here  to  ba  sent  off  by  rail,  15,000  tons  per  annum. 
Yonra,  truly, 

GEO.  D.  STASIWS 


StoninjTton  in  ISffi  contained  .about  one  linndred  and  fifty  dwellings  and  eWrw,  r  ■ 
had  a  poptiliition  of  1,(100.  The  value  of  business  done  at  that  time  was  aboot  ft"  •* 
per  anon  in.  Scaling  and  whaling  was  the  principal  business;  In  some  y«at>  1""^* 
seal  skins  were  brought  into  the  plate.  The  population  in  1S60  was  I.H*';  io  I'"' 
1,&62.  The  decline  m  population  and  amount  of  business  done  is  owinj;,  lai  tn--i 
measure,  to  tlie  abaudonmeutof  the  whale  and  seal  fisheriee  and  the  gi'ueril  fttgiw.'  ■ 
at  commerce.  The  present  amoDtit  of  busiuess  is  estimated  at  8i;5.0IKi  pmopiT 
The  Stonington  Stcanilmat  Company  aud  the  Stoniugtou  and  Pruvideun  BsiliM 
Company  do  »u  ounual  busineas  of  $1,500,000. 
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APPENDIX    U. 

ANXUAL  REPORT  OF  COLONEL  H.  W.  BENHAM,  CORPS  OF 

ENGINEERS,  FOR   THE   FISCAL   YEAR   ENDING  JUNE  31), 

1872. 

Boston,  Massachusetts,  Sepfemftcr  10, 1872. 

General:  I  have  the  honor  to  make  the  following  report  in  relation 
to  the  sea-wiilla  of  the  Great  Brewater  Island,  of  l>eer  laland,  anil  of 
Lovell's  Island,  all  in  this  harbor,  for  the  year  ending  June  30, 1S72 : 

The  (ireal  Breicater  Tsland  walls,  I  am  gratified  to  be  able  to  state,  are 
ill  good  condition  throughout,  and  as  they  were  represented  last  year, 
afibrdiug  efficient  protection  to  the  bl  uffs  of  this  island,  while  the  gen- 
eral arrangement  and  direction  of  their  terminations  is  such  that  there 
baa  been  no  essential  abrasion  to  the  old  level  drift  portions  of  the 
island. 

All  of  the  buildings,  (except  the  old  boanling-house  I  bad  erected 
there  in  1849,)  together  with  the  wood  or  pile  portion  of  the  wharf, 
have  been  removed  for  reconstruction  for  the  uses  of  the  batteries  at 
Long  Island  Head,  as  previonsly  re[>orted. 

No  funds  appear  to  be  required  at  present,  and  none  are  now  asked 
for  this  work. 

Aa  to  the  three  sea-walls  protecting  the  three  blnffs  of  Deer  Island, 
I  would  report  them  as  in  essentially  good  condition,  especially  in  the 
parts  that  had  been  rebuilt.  A  few  defects  are  fonnd  by  the  falling  or 
drawing  ont  of  the  foundation  stones,  even  in  some  cases  on  the  parts 
rebuilt,  by  their  not  having  been  taken  np  to  the  lowest  foundation 
coarse,  and  by  a  greater  force  of  the  current  or  waves  along  these 
foundations  than  appears  to  have  existed  before,  but  most  of  thein  are 
reparable  without  great  espense.  But  for  the  reconstruction  of  certain 
additional  portions  of  the  north  head-wall  with  mortar  and  concrete 
backing,  and  providing  additional  stone  for  pile-jettees  along  this  wall 
for  its  permanent  security,  (though  not  of  immediate  pressing  neces- 
sity,) I  would  resi»ectfnlly  repeat  the  recommendation  in  my  report  of 
September  6,  1870,  and  of  August  30, 1871,  that  there  should  be  appro- 
priated the  sum  of  818,000. 

In  relation  to  the  sea-walls  at  LoveWs  Island,  I  would  respectfully 
report  that  the  sea-wall  on  the  southeast  aide,  or  ou  the  east  main  bluff, 
erected  in  18C9-'70,  is  in  as  perfectly  good  condition  as  the  day  it  was  fiu- 
ished,  as  to  all  parts,it3roundation,jettees,  coping,  paving,  &g.;  and  the 
position  and  lines  of  the  work,  even  with  its  low  relief  of  10  feet,  includ- 
ing foundation,  are  such  that  there  is  no  abrasion  of  the  bluff  in  rear 
or  at  the  ends,  or  scarcely  a  variation  in  the  level  of  the  shingle-drift  of 
6  inches  from  the  joint  of  the  two  lower  courses  of  stones  above  the 
foundation. 

And  I  would  state  that  the  old  sea-wall  of  Ram  Head  is  also  in  goo<1 
condition,  in  its  mainly  exposed  part ;  the  repairs  applied  to  its  founda- 
tion there  two  or  three  years  ago  appearing  to  answer  the  jmrjiose  per- 
fectly, and  except  a  slight  (tisplacement  of  the  stones  of  the  west  jettee 
and  extremity  of  the  wall,  it  appears  perfectly  to  answer  its  design  for 
the  protection  of  the  remains  of  Ram  Head.  Immediately  south  oi  and 
a<^acent  to  this  west  termination  of  the  Ram  Head  wall,  there  is,  however, 
the  continoed  abrasion  to  the  shore,  as  stated  in  my  reports  of  Septem- 
ber 1, 1870,  and  1871.  This  extends  now  some  80  yards,  with  a  deeply 
indented  curve  of  shoi'S'liDe  drift,  with  a  narrow  ridge  of  shingle,  ou  the 
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top  of  wliicb  the  surf-deposits  of  the  recent  storms  are  now  resting,  the 
sea  having  even  passed  over  to  flood  a  portion  of  the  island  between 
the  Bam  Head  and  ftaiu  bluff.  And  it  is  obvious  that  any  slight  addi- 
tional strength  of  the  waves  in  a  future  storm  might  break  through  thiit 
ridge  and  force  a  channel  entirely  through  at  the  ea^t,  between  tbe  two 
bluffs  and  the  sea-walls  already  built,  even  il'  it  did  not  work  a  {lassage 
to  the  southeast  toward  the  maiu  channel  to  its  great  iujury,  if  not  to 
its  destruction. 

In  view  of  this  danger  I  would  respectfully  repeat  my  recommeuda- 
tion  for  a  short  sea-wall,  for  the  exten.°ion  of  the  old  wall,  aa  also  an 
"  apron"  protection  still  beyond  it,  or  farther  south  upou  the  water  lin»* 
of  the  shingle-drift,  as  I  had  made  in  tbe  aunual  reports  above  referred 
to,  for  $15,000. 

Bespectfully  submitted, 

H.  W.  BENHAM, 
GoUmel  of  Engineers,  Brevet  Major-Geseral. 

Brigadier-General  A.  A.  Humpheeys, 

Chief  of  Engineers. 


APPENDIX   V. 

ANNUAL  Blfi;POBT  OF  LIEUTENANT-COLONEL  GEORGE 
THOM,  CORPS  OF  ENGINEERS,  FOE  THE  FISCAL  YEAK 
ENDING  JUNE  30,  1872. 

United  States  Engineer  Oppicb, 

Portland,  Maine,  ISeptember  1%  1872. 
Oenebal  :  I  have  tbe  honor  to  submit  the  following  reiiorts  of  opera- 
tions nix)u  the  works  of  improvement  uader  my  charge  for  the  fiscal 
year  ending  June  30, 1872, 

Very  respectfully,  yonr  obedieut  servant, 

GEORGE  THOM, 
Lieuienant-CoJonel  of  Engineers,  Brevet  Brigadier-Oeneral,  U.  S,  A. 
Brigadier-General  A.  A.  Humpheeys, 

Chief  of  Engineers,  Washtn^on,  D.  C 


IMPBOVEMENT  OF  THE  NAVIGATION  OF  THE  8AIST  CBOIX  RIVEE,  ABO\"E 
THE  LEDGE,  MAINE. 

By  an  act  of  Congress  approved  March  2, 1SC7,  the  sum  of  JI5,tM* 
was  appropriated  for  the  improvement  of  this  river,  "provided  ihe 
province  of  New  Brunswick  shall  contribute  and  pay  to  the  proper  dis- 
bursing officer  a  like  sum  for  said  purpose;  said  payment  being  miide 
ou  condition  that  in  no  event  shall  the  province  of  New  Brunswick  l>e 
called  npon  for  more  than  one-half  the  sum  actually  expended  for  said 
purpose,"  As  the  co-operation  of  the  pro\'inc6  is  jet  to  be  obtained  in 
this  matter,  operations  have  not  been  commenced. 

The  improvement  of  its  navigation  requires  its  channel  to  be  deepens! 
by  the  removal  of  slabs,  edgings,  and  saw-dust,  which,  for  thirty  years 
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and  more,  have  been  accumnlating  in  large  quantities  &om  the  namer- 
ous  saw-mills  above  and  near  Calais. 

For  an  accurate  estimate  of  the  "  amount  that  it  required  for  the  en- 
tire and  pennaoent  conipletioa"  of  this  improveuient  a  careful  survey 
will  be  necessary.    An  examination  made  by  me  showed  that — 
To  opeD  a  cliantiel  100  fuet  wiile,  anil  10  ft«t  deep  at  low  water,  would  retfuire 
the'removal  of  iiot  less  than  100,000  cubic  yards  of  slabs,  edgings,  aud  saw- 

ilnaC,  which,  at  'JO  cents  per  cubic  yard,  would  amount  to $90,000 

Add  for  contiuRencieB,  saj 10,000 

Total 100,000 

I>cdDoting  one-half  paid  by  the  province  of  New  Brunswick $50,000 

Amount  required  on  thepart  of  the  United  Stafoe  for  ito  completion 50.000 

Of  this  amount  $25,000  could  be  expended  to  advautage  upon  the 
work  during  the  next  fiscal  year. 


V    2. 
IMPROVEMENT  OF  NARRA0UAGU8  EIVEB,  MAINE. 
The  following  appropriations  have  been  made  for  this  work,  viz : 

By  act  of  Congresa  approved  March  3,  1871 812,000 

By  act  ofConKresB  approved  June  10,  IdT:^ 10,000 

Total 22.000 

The  improvements  of  this  river  consist  in  the  removal  of  a  vast  quan- 
tity of  ledges  and  bowlders  from  its  chaunel,  between  its  mouth  at 
Millbridge  aud  the  bridge  at  Cherryfleld,  a  distance  of  about  seven 
miles.  In  conformity  with  a  project  approved  by  the  Department,  thii^ 
work  has  been  carried  ou  with  hired  labor. 

Ou  the  lat  of  July,  1871,  more  than  250  bowlders,  weighing  in  alt 
about  550  tons,  hail  been  removed  from  the  channel  at  and  above 
Small's  Point,  including  one  of  about  80  tons,  nearly  opposite  Dyer's 
wharf,  and  30  others,  weighing  from  3  to  15  tons  each.  Operations 
were  continued  in  1871,  until  the  end  of  October,  when  tliey  were  aus-  . 
pended  uutil  June,  1S72,  on  account  of  the  high  stage  of  the  river. 

The  following  is  a  statement  of  the  additional  work  done  duriug  the 
fiscal  year  eudiug  Juno  30,  1872,  viz : 

1.  Above  Dyer's  wliarf  removed  about  300  bowlders,  woighing  in  all  about 300 

Above  Dyer's  wharf  removed  iFHlgo,  weighing  about r)0 

3.  Below  Dyer's  whurf  removed  2  liowlders,  weighing  in  all  about 15 

3.  At  Snow's  Kips  removed  46  bowlders,  weighing  in  all  about .  110 

4.  At  Spraaut!  R<(m  and  below  removed  b  bowldem,  weighing  in  all  alioiit.- 


.  Near  Ci^lius'a  Point  anil  below  removed  40  l>owlderti,weigliiDg  in  all  abont.. 

.  ...  L.. ...    "7  h  a  rf  removed  5  bowlders,  weighing  in  all  about... 

's  Head  si'verni  boulders,  weighing  in  all  abont.. 


el.  At  Hinckley's  ship-yard  removed  39  bowlders,  weighing  in  all  about IDO 

9.  At  Small's  Point  removed  about  350  bou-Idem,  weighing  in  all  about 3% 

10.  Above  the  fulls  removed  about  3:)  bowlders,  weighing  in  all  about 60 

11.  At  tile  falls  reniovedaboiitS-JO  bowlders,  weighing  in  all  about 60 

At  the  fallH  removed  a  ledge  weighing  about ■ 1,000 

l-i.  Below  the  falLt  removed  atmut  75  bowlders,  weighing  in  all  abont 300 

13.  Near  Fiokclt'iwhorf  at  Millbridge  removed  4  bowldeiB,  weighing  in  all  about  '" 
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From  which  it  appears  that,  since  July  1,  1871,  there  have  Wn 
removed  from  tlie  beil  of  the  river  over  1,100  bowldera  of  vtiriou^  siws. 
weighing  in  all  ahtVht  1,200  tons,  and  of  ledge  at  the  falls  aboot  l,<*i<i 
tons. 

Previous  to  July  1, 1871,  there  were  also  removed,  as  above  stated. 
more  than  250  bowlders,  weighing  in  all  about  550  tons.  Total  qoRDtiti 
of  rock  removed  to  June  30,  1872,  about  3,750  tons. 

Aiuuiiiit  appropriated  by  act  of  March  3,  18T1,  as  above tlS."ii  "' 

E:fl)eiide<l  up  to  July  1,  1871 l.^if  "i 

Avnilftble  July  I,  1H71 IMW 

Expended  tu  the  fiscal  year  eudm);  June  30,  lS7:i r'.X;^ - 

AvailablB  July  1,  1872 I.^"■>■ 

Appropriated  by  act  of  Jime  10,  1872 W,i""- 

Total  amount  available  July  1,1872 H.Tii'  > 

The  work  already  done  has  greatly  improved  the  navigation  of  lb:- 
river,  so  mach  so  that,  during  the  last  year,  coastiug-resselsof  lii;c[ 
draught,  with  center- hoards,  have  been  built  and  are  now  running  !■> 
and  from  Cherryfield  without  the  necessity  of  "  scowing''  down  to  Mi 
bridge  and  traosshipping  there,  which  they  have  hitherto  been  obli^rl 
to  do. 

The  balance  available  for  this  work  on  the  1st  of  July,  1ST2,  will  ^ 
sufticieut  to  complete  all  the  improvements  at  present  contemplated. 


V  3- 
IMPROVEMEST  OF  SL'LLIVAN  RIVER  ASD  SLLLIVAX  FALLS,  JIaLVF- 

This  river  is  navigable  from  its  mouth  u])  to  Franklin,  a  ilistanm'^ 
about  nine  and  one-half  miles,  and  the  only  obstructiom*  to  ita  navif* 
tion  are  Hatcher's  R«»ck  and  a  point  of  ledge  in  the  falls,  and  the  (ttaad 
ution  of  the  bridge  piers  about  one  mite  above  the  falls. 

The  following  appropriations  have  been  made  for  this  work,vii; 

By  net  of  Coiiuresa  approved  March  3,  1871 *H"  " 

By  act  of  Coiijjress  approved  June  10,  1872 . '^'■'" 

Total ■S"' 

Under  the  appropriation  of  March  3, 1871,  a  contract  was  made  oi 
the  8tb  of  May,  1871,  with  Mr.  George  W.  Towusend,  of  Boston.3l*«J 
chusetts,  the  lowest  bidder,  at  435  per  cubic  yard,  for  retnoviog  -'<" 
cubic  yards  of  Hat<;her's  Hock,  as  stated  in  my  last  aoDua)  report.  Tb 
contractor  commenced  work  about  the  Ist  of  June  and  removed  aboai 
130 cubic  yardsduriugthatraouth,  tbatiSjUptotheeudof  theflival.w 
ending  Jnne30, 1871.  Operations  werecontinned  by  him  until  (he  !»><■' 
August,  1871,  at  wliieh  time  ho  had  removed  over  270  cubic  y«id»  i 
completion  of  his  contract.  By  this  work  the  appropriation  of  Marcb* 
1871,  was  entirely  exhausted. 

The  channel  has  thus  already  been  much  improved  in  the  "falls.'" 
having  an  increased  depth  of  4  feet  over  Hatcher's  Kock,it  now  havis. 
3J  feet  of  water  on  it  at  mean  low  water,  or  11 J  teet  at  mean  high  itii'- 
which  is  siilBctent  (in  high  water]  for  most  of  the  vessels  now  luvip: 
iug  this  river. 
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Amotint  available  for  this  work  Jnly  1, 1871,  $9,773.03,  wliitli  was  all 
expended  duriug  the  fiscal  year  ended  June  30, 1872.  Amount  availa- 
ble for  the  work  Jnly  1,  1872,  $25,000,  being  the  liniount  appropriated 
by  act  of  Juoe  10, 1872. 

The  foltowiug  is  an  estimate  of  the  cost  of  the  work  still  coutcmplated 
to  be  done,  viz ; 

I.  BemoviDgreinnininKportionof  Hfttcber'sRocktoadepthof  9fect  below 

mean  low  water,  ^  onbic  yards,  at  t.35' $13,300  OO 

j.  Bemoval  of  a  portion  of  ledge  Dear  Hatcher's  Rock  to  a,  deptli  of  T  feet 

below  mean  low  water,  24  cubic  yanls,  at  (35* 640  00 

3.  Removal  of  two  stoue-bridge  piers,  at  £.1,000' each 6, 000  00 

4.  Iron  apiodle  oil  Half-Tide  Ledge  and  Low-Water  Hock,  at  81, 250  each...  2,600  00 
Add  for  contingenciee,  say 2,360  00 

Total 25,000  00 

Amount  available  Jnly  1,  1879 $25,000  OO 

No  forther  appropriation  will,  therefore,  be  required  for  the  contem- 
plated improvements  Id  this  rirer  and  in  the  "  falls.'' 


IMPROVEMENT  OF  UNION  RIVER,  MAINE. 

Under  the  appropriation  of  $15,000  made  by  act  of  Congress  approved 
Jnly  11, 1S70,  a  contract  was  made  on  the  10th  of  September,  1870,  with 
Messrs.  Morris  &  Gumings,  of  New  York  City,  for  opening  a  channel  150 
feet  in  width,  through  the  slabs,  edgings,  and  sawdust,  down  to  the 
natural  bed  of  the  river,  between  the  wharves  at  EllHworth  and  the  head 
of  the  lyirrows,  a  distance  of  about  half  a  mile,  for  the  sum  of  $12,000. 
Work  was  commenced  under  this  contract  on  the  19th  of  September, 
and  continued  up  to  the  middle  of  December,  when  it  was  suspended 
on  account  of  the  ice.  It  was  resumed  by  them  about  the  ?Oth  of  April, 
1871,  and  continued  until  the  13th  of  September,  1871,  when  the  con- 
tract was  completed.  Up  to  July  1,  1871,  about  40,000  cubic  yards  of 
slabs,  &c,,  had  been  removed  by  contract.  Twenty-four  bowlders  (each 
weighing  from  3  to  45  tons)  hatl  been  removed  from  the  channel  above 
Fullerton's  Point,  and  about  150  tons  from  the  channel  at  the  mouth  of 
the  river,  with  hired  labor.  Since  the  1st  of  July,  about  30,000  cubic 
yards  of  slabs,  edgings,  &c.,  have  been  removed  by  the  contractors, 
making  a  total  of  abont  70.000  cubic  yards  removed  under  their  con- 
tract. After  this  the  dredging  operations  were  carried  on,  up  to  the 
2d  of  November,  by  day's  work,  the  work  done  having  been  confined  to 
that  part  of  the  river  in  front  of  the  wharves  at  Ellsworth.  Here  the 
channel  was  very  much  improved  in  being  widened  and  deepened  by 
the  removal  of  a  great  number  of  large  bowlders,  as  well  as  of  slabs  and 
edgings. 

The  submarine  party,  which  was  employed  by  the  day  in  removing 
sunken  rocks  from  the  channel  at  the  mouth  of  the  river,  continued 
work  until  the  Ist  of  September,  1871,  having  been  employed  thereon 
since  the  16th  of  June,  1871.  This  submarine  party  has,  since  the  Ist 
of  July,  1871,  broken  up  and  removed  about  520  tons  of  ledge  and  bowl- 
ders lying  in  the  eastern  channel  at  the  mouth  of  the  river,  in  addition 
to  which,  during  the  same  period,  there  have  been  removed  with  other 
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hired  labor  over  300  tons  bowlders  lying  in  tbe  bed  of  the  river  betvn>n 
Fullert«n's  Poiat  and  the  head  of  uavigation,  as  well  as  a  wreck  lying 
in  the  chnnnel  nearly  opposite  Tinker's  wharf. 

Several  apar-bnoys  have  also  been  placed  to  mark  the  new  (eaaterai 
channel,  recently  opened  at  the  mouth  of  the  river,  and  a  large  wntnght- 
iron  14-inch  spindle  has  been  purchased,  to  be  placed  on  FuUertooK 
Point,  and  the  hole  for  its  reception  has  been  partially  soak  iuto  thr 
ledge.  It  was  intended  to  place  this  beacon*  in  position  before  the  clo^e 
of  navigation  in  1871,  vhich  probably  would  have  been  done  had  n>t 
the  river  been  closed  with  ice  some  two  or  three  weeks  earlier  Hub 
usual,  causing  a  suspension  of  the  work. 

The  appropriations  made  for  this  work  are  as  follows,  viz: 

By  act  of  ConureM  approved  Jnly  11,  1870 IIJ. '.'•■'" 

By  act  of  Congresa  approved  March  3, 1871 lo.Ouii  »■ 

Total 30,«'M. 

Amonnt  availablB  July  1, 1871 ^ISR": 

Amount  expendiMl  dnriiig  fiscal  year  ending  June  30, 1873 3&'i7fi  V 

Amonut  available  July  1,  187« ta>  H 

which  amount  will  be  aufScient  to  complete  the  work  npon  the  iron  hi* 
con  on  Fullerton's  Point,  all  that  now  is  cont«mplat«d  for  completiiif; 
the  improvement  of  this  river. 

The  work  thus  far  done  for  the  improvement  of  this  river  consisu— 

1.  In  opening  a  new  navigable  channel  into  the  river  at  its  moatb.bT 
the  removal  of  a  large  quantity  of  sunken  ledges  and  bowldera,  wbit4 
have  heretofore  rendered  the  navigation  very  unsafe  and,  indeed,  im- 
practicable, as  well  as  the  removal  of  several  large  bowlders  lying  npm 
the  bar  at  its  mouth,  and  in  marking  out  this  new  channel  with  \up 
spar-buoys,  thereby  aflbrding  a  good,  safe  channel,  hanng  1  to  5  fwtuf 
water  at  mean  low  water,  or  16^  feet  at  oixlinary  high  water. 

2,  The  removal  of  over  500  tons  of  bowlders  and  of  75,000  to  60.m 
cubic  yards  of  slabs,  edgings,  &c.,  from  tbe  channel  of  the  river,  froB 
its  mouth  up  to  the  head  of  navigation  at  Ellsworth,  thereby  opeDin^' 
good  and  safe  channel  about  150  feet  in  width,  with  3  to  4  feet  of  ^u-a 
at  mean  low  water  (or  15  feet  at  mean  high  water)  in  low  stages  of  tbr 
river. 

These  improvements  comprise  all  that  were  originally  coiitemp1at«>l 
and  for  which  estimates  were  submitted  in  my  reports  dated  Septemhr 
10,  1870, 

Ko  farther  appropriation  is  required. 


V5- 

IMPEOVEMENT  OF  PENOBSCOT  RH'EE,  MAINE. 

The  navigation  of  this  river  is  much  obstructed  by  bars  and  sanki-n 
rocks,  between  Bangor  and  Crosby's  Narrows,  abgut  three  and  a  b»'.> 
miles  below.  These  bars  are  for  the  most  part  composed  of  tli' 
"  waste  "  from  the  saw-mills  at  Bangor  and  above,  which  has  been  » 
cumulating,  to  a  vast  extent,  for  more  than  fitly  years. 

The  sunken  rocks  are  all  in  the  harbor  of  Bangor,  and  are  known  k^ 
"  Independence  Kock,"  "  Steamboat  Wharf  Ledge,"  ■'  Uuiliver's  hoA.' 
"  Green's  Pier  Ledge,"  aud  others. 

*  Tliia  beacon  vraa  completod  Id  tbe  Utter  part  of  AngMt,  1S% 
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The  contemplated  iiuprOTements  of  this  river  comprise  the  eularging 
and  straightening  of  its  channel,  through  the  hitrs,  to  a  width  of  not  leas 
than  200  feet,  and  a  depth  of  12  feet  below  low  water  in  the  lowest 
stages  of  the  river ;  and  the  breaking  np  and  removal  of  the  ledges  at 
Bangor,  down  to  the  general  bed  of  the  river,  so  aa  to  obtain  7  feet  of 
water  in  the  same  stages  of  the  river. 

The  following  appropriations  have  been  made  for  this  work,  viz  : 

By  act  of  Coagresa  approved  J11I7  11,  1870 815,000  00 

By  let  of  Cougreas  ivpproved  March  H,  lff71 ,       50,000  00 

By  act  of  Congress  approved  . I  iiuo  10,  1S72 40,000  00 

Total IDS,  000  00 

Up  to  July  1,  1871,  there  hod  been  expended  ou  this  work t7,&.'>9  37 

And  during  the  fiscal  year  en.ling  Jnno  30,  1872 39,781  00 

Tittal  expanded  up  to  .Inly  1,  1CT2 47,340  37 

UufX|)eiided  July  1,  1872 (57,659  63 


On  the  'i7th  of  May,  1871,  a  contract  was  made  with  Mr.  A.  Bosch k^, 
of  Boston,  Massachusetts,  (the  lowest  of  three  bidders,)  for  excavating 
a  channel  through  the  three  principal  bars,  at  Bangor  and  below,  as  fol- 
lows, viz : 

1.  Throngh  "  Upper  Bar,"  extending  dowu  to  Low's  Iiedge,  to  a  nidth  of 
200  feet,  for 318,3:10  00 

3.  ThroDgh  "  Middle  Bar,"  lyiog  between  Crosby's  ahip-y»rd  and  Blunt  &. 

Co.'seteain  Miv-milt  for 7,400  00 

n.  TUrongh"  Lower  Bar,"  near  Steam's  mill,  for. 3,375  00 

Total 29,095  00 

On  the  19th  of  June  Mr.  Boschk^  commenced  operations  at  the  Up- 
per Bar,  and  on  the  lat  of  July  the  work  on  that  bar  was  about  one- 
eighth  finished,  and  on  the  13th  of  October  it  was  entirely  finished. 

On  the  21st  of  October  he  commenced  operations  on  the  Middle  Ear 
and  continued  up  to  the  4th  of  November,  when  work  had  to  be  sus- 
pended on  account  of  the  freshet  in  the  river,  the  work  on  this  bar  then 
being  abont  one-tenth  done.  Operations  were  resumed  early  in  June, 
1872,  and  at  the  close  of  the  fiscal  year  about  one-sixth  of  the  work  re- 
qnired  on  this  bar  had  been  done. 

The  work  ou  the  sunken  ledges  in  the  harbor  of  Bangor,  which  was 
resumed  on  the3d  of  June,  1871,  wascontinueduptothe  17th  of  October, 
1871,  when  it  was  suspended  ou  account  of  the  freshet.  Up  to  the  Ist 
of  July  the  quantity  of  ledge  broken  up  and  removed  was  as  follows, 
viz: 

Bemoval  from  Steamboat  Wharf  Ledge  about  400  tons,  and  from  In- 
dependence Hock  80  tone.  Since  the  1st  of  July  the  following  addi- 
tional work  has  been  done : 

1.  RetnoTol  from  Steamboat  Wharf  Ledge,  about 600 

H.  Rcmovat  from  lodepcndcucn  Rock,  alKiiit i^lll 

3.  Golliver's  Bock,  wholly  removed,  eontniniog  about «) 

4.  Oreeu's  Pierljedge,  removed  to  b«dof  rivor,  about j 115 

Qnantily  removed  Bince  July  1,1871 1,395 

quantity  removed  up  to  July  I,  1371 48(P 

Qnaatity  removed  np  to  July  1,  1H73 2,075 

or  about  1,000  cuhic  yards. 
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There  yet  remains  tu  be  done  fur  the  removal  of  all  these  led|^  down  to  b 
depth  of  •  feet  l)e1i>w  luean  low  water,  in  the  lowest  ataftes  of  the  river, 
KtO  cubic  yards,  the  cost  of  which,  at  ^0  per  cubic  yard,*  (theprice  con- 
tracted for,)  will  be til.  ill  ■• 

Amonut  required  to  uieet  the  contract  made  with  Mr.  Boechk^,  including 
the  percentage  retaiued  up  to  July  1,  liJTS,  ia H.:if:  '•' 

Total X>.-^.' 

Uoexpentled  July  I,  lifl'2,  aa  above K.WS 

Loading  a  balance  of 91.  ■^si. 

wbicli  is  to  be  applied  to  enlargiDg  still  more  the  cbanDels  tbrough  tbr 
Itara  below  Baugor." 

It  is  recommended  tbat  uo  further  appropriation  be  maile  for  the  im 
provement  of  this  river,  uutil  the  throwing  of  satrdust  iuto  it  (whicki,' 
still  continued  to  a  very  great  extent,  to  the  great  detriment  of  iU  tuc 
.gation)  shall  be  prevented  by  suitable  legislation. 


V  6. 

IMPKOVEMEST  OF  KENNEBEC  RIVER,  MAISE. 

The  following  appropriations  have  been  made  for  this  work  op  toJa'j 
1,  1871,  viz: 

1.  By  act  of  Congress  approved  June  23,  1S66 ISI.A*  •• 

2.  Bv  act  of  Congreaa  approved  March  ^  11^67 3i',i""' 

3.  Allolt<Kl  under  actor  Congress  approved  April  10,  1869 13,"'"' 

4.  By  act  of  Congress  approved  July  11,  1S70 Kv'"'  " 

6.  By  act  of  Cod  gress  approved  March  3,  lrt71 Ij. 

Total ».i>'" 

The  projected  work  for  improving  the  navigation  of  this  river  mi 
sista  iu  straightening  and  deepening  its  channel,  by  dredging,  throok'^ 
the  several  shoals,  (six  in  all,]  and  the  removal  of  all  ledgea  and  tnwl 
ders  which  obstruct  its  navigation  between  Bichmoud  and  Angu^li- 
From  June  33,  1m«6,  op  to  July  1,  1871,  there  bad  been  appropriated  by 

CungrvHS,  for  this  purpose,  the  sum  of .. tKi, 'X   ' 

And  the  unexpended  balance  available  therefor,  July  1,  1871,  was (14.  Tl' ' 

Of  which  amount  there  waa  applicable  to  the  improvement  of  the  river 
between  Richmond  unil  Oardiuer,  the  aum  of 4-^'  * 

And  the  balance  to  the  river  above  Gardiner H.7£l~ 

On  the  1st  of  July,  1871,  the  following  work  had  been  done,  vii ; 

1,  A  channel  excavated,  by  contract,  throngh  Hinckley's  Shoal.  l«- 
tween  Gardiner  and  Ilallowell,)  to  a  width  of  100  feet  and  a  depth  o(  ■ 
teet  at  low  water,  in  the  lowest  stages  of  the  river. 

2.  A  channel  excavated,  by  contract,  throagb  Shepard*s  Point  .■*■>- 
and  Hallowell  Shoal,  to  a  widtb  of  75  feet  and  to  a  depth  of  7  feel  3- 
low  water,  in  the  lowest  stages  of  the  river. 

*  Proposiils  were  received  on  the  IT th  of  August,  1(^2,  for  the  removal  of  ibr  uJT' 
at  ?40  ]Mir  cubic  yard,  and  a  contract  was  made  at  that  price;  at  the  same  lime  r* 

KHols  were  ri-tcived  for  the  dredging,  at  70  cents  per  cubic  yan'  _  ■  -  . 

d  of  the  river. 
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3.  A  cbannel  excavated,  by  coDtract,  tliroagli  Brittz'3  Shoal  and 
Oage's  Slioal  (both  above  Hallowoll)  to  a  widlli  of  100  feet  and  a  depth 
of  (>4  feet  at  low  water,  iu  the  lowest  stages  of  the  river. 

4.  More  thaa  130  bowlders,  varying  from  one-foarth  of  a  ton  to  20 
tons  in  weight,  removed,  with  hiretl  labor,  from  the  bed  of  the  river  be- 
tween Kallowcll  and  Augugta.     And, 

5.  On  the  9th  of  May,  1S71,  a  contract  was  made  with  Mr.  Angostus 
It.  Wright,  or  Geneva,  New  York,  at  40  cents  per  cubic  yard,  as  meas- 
nreil  in  the  scows,  for  increasing,  to  100  feet,  the  width  of  the  channel, 
(previously  diedged  to  a  width  of  75  feet.)  tlirougU  Shepard's  Point 
Hhoal  and  Hallowell  Shoal.  And  on  the  1st  of  July  974  cubic  yards 
hiul  been  dredged  from  Shepard's  Point  Mhoal  nnder  that  contract. 

On  the  13th  of  September  Mr.  Wright  completed  the  work  called  for 
by  his  contract  of  May  0, 1S71,  under  which  he  had  dredged,  since  July  1, 
20,888  cubic  yards,  making  a  total  nnder  that  contract  of  2l,8C2  cubic 
yairds.  Several  large  bowlders  have  also  been  removed,  by  hired  labor, 
i^ince  the  l.st  of  July,  from  the  channels  through  Shepard's  Point  and 
Hatloweli  Shoals.  By  these  operations  all  the  projected  improvements 
between  Gardiner  and  Augusta  have  been  completed,  giving  a  channel 
not  less  than  100  feet  iu  width  and  6^  feet  in  depth  at  low  water,  (or  II 
teet  at  high  water,)  in  the  lowest  stages  of  the  river,  from  Gardiner  to 
Augusta.  By  these  improvements,  vessels  drawing  10  feet  of  water  have, 
for  the  first  time,  in  low  stages  of  the  river,  ascended  (at  high  water)  up 
to  Augusta. 

The  project  submitted  by  me,  May  10,  1871,  and  approvetl  by  the 
Department,  for  the  iniprovemeut  of  the  river  from  Gardiner  down  to 
Richmond,  nnder  the  appropriation  of  March  3, 1371,  viz,  $5,000,  appli- 
cable to  that  part  of  tlie  river  only,  embraced  the  following  work,  viz: 

1.  Removing  the  sunken  rock  lying  in  the  cbanuel  near  N'ehumkeg 
Island,  to  a  depth  of  1^  feet  at  mean  low  water,  giving  174  feet 
lit  mean  high  water,  and  dredging  a  channel  through  the  Upper 
^ands  Bar  to  a  width  of  100  feet  and  a  depth  of  10  feet  at  wean  low 
water,  or  l.jj  feet  at  mean  high  water.  Separate  proposals  were  in- 
vited for  these  two  works,  and  on  the  13th  of  July  a  coutract  was  made 
with  Jlr.  George  W.  Townsend,  of  Boston,  Massachusetts,  (the  lowest 
of  live  bidders,)  for  removing  Nehumkeg  Kock,  for  $30  per  cubic  yard ; 
and  another  contract,  on  the  18th  of  July,  with  Mr.  Augustus  K. 
Wright,  of  Geneva,  New  York,  (the  only  bidder  for  the  work,)  for 
dnnlging  the  channel  through  the  Upper  Sands  Bar,  at  50  cents  per 
cubic  yard,  as  measured  in  the  scows.  Under  these  contracts  the  rock 
at  Nehumkeg  Island  was  broken  up  and  removed  to  a  depth  of  12§  feet 
at  meau  low  water,  in  the  mouth  of  September,  1871,  at  a  cost  of  $000; 
and  in  the  month  of  October,  1871,  the  channel  was  completed  through 
the  Upper  Sands  Bar  to  a  width  of  100  feet  and  a  depth  of  10  feet,  at 
mean  low  water,  by  the  excavation  of  7,578  cubic  yards. 
Tli«  aa?xpt>nilRil  halsnce  od  hand  Jaly  1,  I8T-2f  of  tho  impropriations  made 

prior  to  July  1,  l»71,iras 32dj  &3 

Ity  Act  of  Oon){riiii)i,  approved  June  10,  1872,  tliare  waa  appropriatetl,  fur  tbe 

rurthoriinpruvt^niont  of  tbJB  river,  tbe  Buni  of 8,000  OO 

Malcins  available  Ihertfor,  .Tnly  1,  187-2 8,286  53 

This  amount  is  t-o  be  applied  as  follows,  viz: 
I'  To  (he  excavation  of  a  channel  through  the  bar  at  the  bi'^d  of 
Sn'uu  iHlaiiil,  to  a  H'idtli  of  lOii  ttut  ami  a  depth  of  IU  f.«t  at  nii^an 
low  water,  rei|uiriu|E  about  10,0110  ciiliic  yards  of  dri-i]);uij;,  tue 
KStiiuatmi  cost  of  whicb,  at  ."lO  cents,  in 85, 01)0  OD 

,,,,  ■    ^ioogk' 


932         BEPORT  OF  THE  CHIEF  OF  ENGINEERS. 

3.  The  removal  of  neveral  bowlders  from  the  channel  tit  Gardiner, 

the  estimated  coHt  of  nbicli  is (A)0  iH 

3.  Contingencies,  eaj 9i-6:iS 

Total !«.;■.■:■. 

Leaving  a  balance  of 1,:j"m'. 

available  for  its  further  improvement. 

Beceat  surveys,  iDade  at  the  Narrows  in  the  maiu  chaanalof  tberivri 
east  of  Swan  Island  and  a  short  distance  below  BichmoDd,  show  \]r 
existence  of  two  ledges,  which  render  the  navigation  exceediD«],v  dim 
cult  and  dangerons.  Of  those  the  western  one,  known  a&  Half  tide  Boct 
was  several  years  since  partially  removed,  so  as  to  afford  a  depth  nf  * 
feet  only  at  mean  low  water.  But  the  present  commerce  of  the  rivn- 
requires  the  reduction  of  both  ledges  to  a  depth  of  12  feet;  todowhii' 
would  necessitate  the  removal  of  350  cubic  yards — 

The  cstimateil  coat  of  which,  at  $-15  pi>t  enWc  yard,  in Sli'-f 

Coutingencifs,  nay !.;■ 

Total 13, 1- 

Balance  of  appropriation  June  10,  1472,  available  for  this  work i\,''' 

Additional  anonnt  rec|uired  for  completing  the  Improvement  of  Ihie  river  be- 
low Richmond II'- ■ 

which  amount  could  be  profltably  expended  thereon  daring  tUenrv 
fiscal  year." 


V  7. 

IMPROVEMENT   OF  THE  NAVIGATION   OF  THE   oCf^tffboSlTE  B-Hi) 
MAINE. 

The  work  originally  projected  for  tbe  improvement  of  this  plac*  n-i 
sisted  in — 

1.  The  removal  of  Boiler  Bock  to  a  depth  of  10  feet  at  mean  '"  > 
water,  or  16^  feet  at  mean  high  water; 

2.  The  removal  to  a  depth  of  9  feet  at  mean  low  water  of  ibe  M:' 
extending  from  Boiler  Bocka  northward  toward  the  shore; 

3.  The  removal  of  two  wrecks  of  vessels  lying  in  uiid-tJiannel  alw" 
and  near  "  Upper  Hell  Gate ;" 

4.  Dredging  b  channel  through  the  bar  nest  above  "Cpprr  H''-' 
Gate,"  to  a  width  of  100  feet  and  a  depth  of  10  feet  at  mean  low  wix>:. 
or  IGJ  feet  at  mean  high  water  ; 

5.  Bemoving  poiuts  of  ledge  which  project  into  the  river  ironi  ii> 
southern  bank  at  the  "  Upper  Hell  Gate,"  so  as  to  increase  thf  Wf^ 
way  and  thereby  diminish  the  velocity  of  the  current. 

On  tbe  1st  of  July,  1872,  all  this  work  had  been  completed,  with  i-f 
exception  of  the  removal  of  the  .points  of  ledge  at  the  '■  Gate,"  ami  ■ 
this  about  230  cubic  yards  had  tieen  blasted  olt'  and  removetl.' 

Araoont  appropriated  for  tbi»  work  up  to  Jnly  1,  1871 JK''"'  * 

Anjouut  available  July  1,  ie71 S.«' 

Amonct  available  Jnly  1,  IS72 S.'*-  • 

Ko  further  appropriation  is  required  for  this  work. 

'  On  tbi!  t!<Jth  of  Augast,  1)^2,  a  coutiact  was  iiiDde  with  Mr.  Augiutnf  K.  Kiu'- ' 
Geneva,  New  Yuik,  for  ibis  dred);ing,  at  .'iO  cents  per  cubic  yard,  which  wilt  ]m>ld~ 
be  compli-I.'d  almut  Ibe  Ist  of  October,  1872, 

t  This  wtirk  waa  all  couplt'tcd  in  gepl«mber,  1873,  by  the  reiMtvalof  abuoi:*!'- 
yard»  of  ledge.  _, 

,,,_,  ikGoo^^lc 
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V  8. 

IMPHOVEMEKT  OF  ROYALS  RIVER,   MAINE. 

This  improvement  consists — 

1.  In  the  enlargemeut  of  the  channel  through  the  bar  at  Gravel  Point 
to  a  width  of  100  feet  and  a  depth  of  5  feet  at  mean  low  water,  so  as  to 
give  14^  feet  at  ordinary  high  water,  np  to  the  head  of  navigation  at 
the  wharves  of  Yarmouth ;  and 

2.  In  the  blasting  and  removal  of  the  several  ledges  alcove  uiitl  near 
Brown's  wharf,  known  as  "  Oall  'cm  Point  Ledge,"  "  Big  Eocks,"  and 
"  Little  Bocks.'' 

Bj  act  of  Congrees  npproved  March  3,  1871,  tbere  were  appropriated  for 

this  work $10,000  00 

And  by  act  of  Juue  10, 1872 10,000  00 

Total 20,000  00 

On  the  2Cth  May,  1871,  a  contract  was  made-  with  Mr.  W.  E.  Stock- 
bridge,  of  Boston,  Massachusetts,  (the  lowest  of  five  bidders,)  for  the 
dreclging  required  on  the  "  Gravel  Point  Bar,"  at  49J  cents  per  cnbic 
yard,  measured  in  the  scow^.  This  work  was  not  commenced  until  the 
16th  of  September,  owing  to  many  difficulties  which  the  contractor  hail 
in  procuring  his  machinery  for  it.  Very  unsatisfactory  progress  was 
afterwards  made,  in  consequence  of  which  the  contractcr  discontinued 
operations  on  the  last  of  October,  after  having  executed  but  2,945  cubic 
yards,  and  thereby  leaving  the  work  not  more  than  oue-dfth  done.  The 
contract  required  the  work  to  be  completed  on  or  before  the  15th  of 
November,  1871. 

The  contractor  having  then  abandoned  the  work,  it  was  decided  that 
tlie  retained  percentage,  amounting  to  $291.56,  should  be  forfeit«d  to 
the  Government,  and  that  proposals  should  be  again  invited  for  this 
work. 

In  response  to  an  advertisement  dated  March  12, 1872,  inviting  pro- 
posals for  completing  the  dredging,  two  bids  were  received,  the  lowest 
being  that  of  Mr.  Augustus  E.  Wright,  of  Geneva,  Hew  York,  at  49 
cents  iM:r  cnbic  yard.  On  the  23d  of  April  a  contract  was  made  witli 
Mr.  Wright  for  15,000  cubic  yards,  more  or  less,  of  dredging,  to  be 
completed  on  or  before  the  15th  of  September,  1872.  Ou  the  30th  of 
June,  1872,  6,018  cnbic  yards  had  been  dredged  on  this  contract." 

Amonut  available  for  thii)  work  July  1,  1971,  wac f9,818  23 

Anion Dt  ex pcuded  (luring  fiscal  year  eudiog  June  30,  1972 4,477  31 

Amount  available  July  1,  1872,  (iDclndiDg  the  appropriation  of  110,000 
made  by  act  of  June  10,  1672) 15,340  JS 

Of  this  amount  there  will  be  rei|Uired  to  pay  foe  the  work  to  he  done  under 
the  existing  contract  with  Mr.  Wright,  Bay 4,310  92 

Which  will  leave  available  for  the  remoTal  of  the  ledges 11,000  00 

which  amount  is  deemed  sufficient  for  the  purpose. 

No  further  appropriation  is  tlierefore  recommended  for  the  improve- 
ment of  this  river. 

J  '_ Th'*  contract  was  Natiafactorily  corapleted  on  the  15th  of  Angust,  under  which 
'■>,'82  cubic  yards  of  dredging  was  done. 
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Vg. 

IMPROVEMENT  OF  PORTLAND  HARBOR,   MAINE. 

The  following  appropriations  liave  been  made  for  the  impniTemeai  m 
this  harbor,  viz: 

By  act  of  Jnne  23, 18B6,  the  Hiim  of : (105.111  i-'i 

Jty  act  of  June  11, 1870,  tho  Bum  of Hi.njun' 

IlT  act  of  March  3, 1871,  tbe  sum  of. •i.i-m  ■« 

ISy  act  of  June  10, 1872,  the  sum  of. 4i,(i-,  . 

Total-.,.. SHMtli' 

Amount  available  July  1,1871 frW.W!"- 

Amount  expended  during  tile  Becal  jear  ending  June  30, 1872,  (iacladiug 

that  due  on  retained  percentage) . 36.^11  4 

Amonnt  available  July  1,  1CT2,  (iacluding  the  appropriation  of  June  1l), 
187:>) *^,;'.r:t 

Up  to  the  1st  of  July,  1871,  tlie  followiug  work  had  been  dooe  for  rL' 
improvement  of  Uiis  harbor,  viz : 

1.  The  unfinished  capping  of  the  breakwater  completed  fur  a  leu^lb 
of  733J  feet ; 

2.  A  channel  dredged  through  the  spit  opposite  the  Grand  Tnm'. 
Railway  whar\-e8,  so  as  to  be  100  feet  in  width  at  its  inner  end  and  ■.■"' 
feet  at  its  outer  end,  with  a  depth  of  20  feet  at  mean  low  water;  anil 

3.  A  channel  dredged  through  the  "  Middle  Ground  Bar  "  to  a  vidi J 
of  300  feet  and  a  depth  of  21^  feet  at  mean  low  water,  giving  a  drplh 
of  about  31  feet  at  ordinary  high  water  into  the  inner  harbor  of  I'oil 
land. 

4.  On  the  24th  May,  1S71,  a  contract  was  made  with  Mr.  George ' . 
Fobee,  of  Portland,  for  completing  the  channel  through  the  "MiiW^ 
Ground  Bar  "  to  a  width  of  500  feet  for  the  price  of  45  cents  per  cnUi 
yanl,  a  work  requiring  about  80,000  cubic  yards  of  dredging. 

On  the  Ist  of  July,  1872,  71,397  cubic  yards  of  dredging  was  dw 
under  this  contract,  nearly  reaching  its  completion.  This  contract  va- 
Euitisfactorily  completed  on  the  loth  of  July,  18T2,  with  7S,4U0  niW' 
yards  of  dredging. 

la  conformity  with  a  project  which  has  received  the  approval  of  il'' 
Department  the  balance  of  the  appropriation  available  for  this  harlxi 
will  be  applied  to  the  completion  of  the  breakwater  by  estendJDf  .; 
outward  for  a  distance  of  about  200  feet,  and  building  at  its  outer  ti  <1 
a  substantial  pier  for  the  foundation  of  a  light-house. 

Tlie  probalile  cost  of  which  will  be  Hliout.faH  cootractcil  for) ^J"'.    ■' 

To  which  add  the  amouDt  n>i)iiircd  for  couipletinR  dredging,  with  cnntin- 

gencieB,  Boy,. .T,1C7I 

Totivl si.si::t 

Amonnt  available  July  1.  li^^,  (.in  above) i~,'iZ  U 

Li'uviDg  nvnilable  for  (itherwim  improviuc  tbia  harl>or,  iDclading  Bark 
Bay,  OB  inovitled  for  tiy  act  of  Juno  10,  lrt2 &.<•*'  ' 

The  work  to  be  done  in  "Back  Bay"  consists  in  enlarging  its  chanif: 
to  an  extent  requiring  not  more  than  40,000  cubic  yaids  of  dredgin:- 
the  estimated  cost  of  which,  nt  25  cents  per  cnbicyard,  (the  prin-i-c 
traded  for,)  is  $10,000. 

The  amount  now  available  for  this  harbor  is  sufficient  for  c<imp!i'i':  - 
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all  the  contemplated  improvements,  so  that  no  further  appropriatioD  is 
now  recommended  to  be  made. 

These  works  are  sitnated  in  Portland  Harbor,  in  the  collection  district 
of  Portland  and  Falmouth. 

The  amonnt  of  revenue  collected  at  the  port  of  Portland  for  the  fiscal 
year  ending  June  30, 1872,  was,  as  stated  by  the  United  States  collector 
of  castoms,  as  follows,  viz : 

Duties  on  importatioDs ?.'>62, 107  07 

ToDDfttte  dutien 15,605  20 

Total .577,912  27 

Duties  osMSSed,  (which  iDoreproperij  abon  the  business  of  the  port)..  :ill, 830,761  16 
Vkluaof  imports 21.955,803  00 

Accompanying  this  is  a  map  of  the  harbor  an  I'ecently  surveyed, 
showing  the  present  channel  over  the  "Middle  Ground  Bar"  as  com- 
pleted. 


V  10. 

IMPROVEMENT  OF  RICHMOXD'S   ISLAND,  MAINE. 

The  work  for  the  improvement  of  this  place  consists  in  the.  building 
of  a  stone  breakwater  along  the  shoal  which  connects  the  island  with 
the  mainland,  so  as  to  form  a  good  harbor  of  refuge,  with  safe  anchor- 
age and  good  holding-ground,  with  the  wind  from  any  point  between 
the  north  and  southwest.  As  the  winds  from  the  northward  and  east- 
ward bring  the  most  violent  and  destructive  gales  which  occur  on  this 
coast,  there  can  be  no  question  as  to  the  great  benefit  to  be  deiived  from 
sach  a  work  at  this  place,  in  affording  refuge  to  vessels  which  are  pre- 
A-ented  by  these  storms  from  entering  Portland  Harbor  (twelve  miles  to 
the  eastwanl)  or  other  places  on  this  part  of  the  coast. 

The  average  length  of  the  proposed  breakwater  is  2,000  feet,  with  an 
average  thickness  of  30  feet,  and  a  height  of  13  feet.  As  a  capping  for 
this  work  would  greatly  increase  its  cost,  it  is  not  now  estimated  for. 
But  should  it,  ftereafter,  be  fouud  necessary,  which  is  not  probable,  to 
resist  the  action  of  the  sea,  it  can  be  added. 

To  thus  oonBtnict  tliia  work  ttouIiI  require  nliont  00,000  tons  of  rubble- 
stone,  the  estimated  cost  of  which,  at  UMA  per  tfln,  is !74,400  00 

Adding  for  contingKnciea,  say 6,600  00 

Total 80.000  00 

By  act  of  Coii^frosa  npprove*!  June  10, 1^2,  there  was  appropriated  for  this 

work  the  hudi  of $20,000  00 

So  that  there  will  be  required  for  its  oompletion  an  additional  appro- 
priation of 60,000  00 

all  which  could  be  profitably  expended  upon  the  work  during  the  next 
fiscal  year. 
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V   II. 

IMPROVEMENT  OF  8AC0  RIVER,  MAINE. 

The  several  npprnpriiitions  and  allotmeots  tbat  have  been  made  f« 
improving  the  navigation  of  this  river  up  to  July  1, 1871 — 

Ainonot  to , i\ti,n>>}M 

Amouut  approprittted  by  act  of  June  10,  1872 15,  Wi'' 

Total 168,508*' 

Tlie  unexpcuded  balance  available  therefor  July  1,  1371,  was tU.^'^K 

AmouDt  eKpeuded  duriog  tlie  fiscal  year  endiDjc  June  30,  l»7i 11.071  :» 

Balauco  available  July  1, 1^2,  indadliig  the  appropriatioo  made  by  act  of 
Juno  10,  1873 JlS.Sa'ii 

The  work  done  up  to  the  Ist  July,  1871,  consisted  in  the  remo^-al  i>: 
all  the  sunken  rocks  aud  ledges  ivhich  obstructed  the  channel  ofta 
Little  island;  and  in  partial  completion  of  the  breakwater  at  the  moDtb 
of  the  river  72,776^"i,-  tons  of  rubble-stone  bad  then  been  placed  upon  il. 
under  five  separate  contracts,  with  which  the  breakwater  had  been 
partially  completed  to  a  length  of  4,200  feet. 

Under  the  contract  made  on  the  9th  May,  1871,  with  Messrs.  Giweli 
&  Haines^  3,2G4^|*^-  tons  had  been  furnished  by  them,  op  to  thelsi«: 
July,  1871,  and  ijUOSj^J,,^  tons  more  between  July  1  and  August  \X 
1871,  making  altogether  7,272^JJg  tons  ftirnished  by  them  in  complr 
tion  of  tlieir  contract,  which  was  all  applied  to  increasing  the  break 
water  in  height  and  thickness.  The  total  qnantity  of  stone,  therefore, 
that  has  been  delivered  upon  the  breakwater  up  to  June  30,  1872.  ■■ 
76,774^'"^'V  tons,  or  85,9875^"a  net  tons.  With  this  the  breakwater  ha- 
been  built  to  a  length  of  4,200  feet,  and  to  a  height  of  10  feet  above 
mean  low  water,  with  an  average .  thickne-ss  of  abont  20  feet  The 
effect  of  this  breakwater  in  opposing  the  movement  of  the  sand  into  th- 
river  from  the  beach  to  the  northward  of  it  has  been  snch  that  lb* 
sand  has  accumulated  for  an  extent  of  several  acres  on  its  northern 
side,  some  three  or  four  hundred  feet  of  the  shore-end  of  the  bttak 
water  being  already  buried  up  by  it.  Upon  this  saud  beach-gnus  lu- 
been  planted,  (during  the  past  year,)  in  order  to  check  the  taxthn 
movement  of  the  sand  toward  the  river,  which  it  >»  believed  will  br 
entirely  effectual. 

The  following  additional  work  has  also  been  done  siu<!^  July  1.  l^'I- 
viz: 

1.  A  large  wrougbt-iron  spindle,  20  feet  long  and  14  inches  in  iliametff. 
surmounted  with  an  iron  "  day-inark,"  8  feet  in  height,  has  been  pb«d 
on  the  foot  of  the  ledge  below  Cow  Island,  to  serve  as  a  beacon  for  that 
locality;  and 

2.  A  channel  has  been  excavated,  with  machinery  hired  by  theda?. 
through  the  bars,  below  tbe  wharves  at  Saco  and  Biddeford,  to  a  depth 
of  5  foot  below  mean  low  water,  in  low  stages  of  the  river,  giving  1'! 
feet  at  ordinary  high  water,  and  by  an  average  width  of  about  50  ft**- 
About  4,000  cubic  yards  of  material  (including  a  large  quantity  of  lofr^ 
slabs,  &c.)  were  excavated  and  removed  from  these  bats.  This  wotl 
was  suspended  on  the  1st  of  December,  on  account  of  the  river  ItfiM 
closed  by  ice  some  two  or  three  weeks  earlier  than  usual. 

*  Mussra.  Oooah  iSt  llaiueB  wore  the  lowest  of  three  bidders,  the  stone  being  fonivf 
by  them  at  91.10  per  tou  of  S,940  pounds,  the  lowest  price  for  which  stoiM  bitrii' 
been  forniahed  for  this  work. 
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By  the  work  already  done  the  oarigation  of  this  river  has  beeu  vastly 
improve<I,  from  its  mouth  up  to  the  head  of  navigation,  at  Saco  and 
Biddeford,  a  diBtance  of  five  miles. 

1.  The  channel  at  ita  moath  has  beeu  straightened,  and  so  deepened 
by  the  construction  of  the  breakwater  that  vessels  can  now  cross  the 
old  spit  and  carry  C  feet,  at  mean  low  water,  or  145  ^^^^  **  ordinary  high 
water,  directly  up  to  the  beacon,  and  thence  enter  the  river  with  4  feet 
at  mean  low  water,  or  12§  feet  at  ordinary  high  water.  The  surveys 
that  have  beeu  made  every  year  since  the  commencement  of  this  break- 
water have  shown  a  continual  improvement  in  the  cbauuel  both  in 
direction  and  depth. 

2.  The  dangerous  ledges  have  been  removed  from  the  middle  of  the 
very  narrow  channel  near  Little  Islands. 

3.  An  iron  beacon  has  been  placed  to  mark  the  foot  of  Cow  Island 
Ledge. 

i.  A  practicable  channel,  having  5  feet  of  water  at  mean  low  water, 
or  133  feet  at  ordinary  high  water,  has  been  partially  excavated  to  a 
width  of  50  feet  through  the  bars,  below  the  wharves  of  Saco  and  Bid- 
deford,  thereby  giving  an  increased  depth  of  3  to  4  feet,  and  enabling 
vessels  drawing  13  feet  of  water  to  ascend  to  these  wharves  in  low  stages 
of  the  river. 

The  work  that  remains  to  be  done  for  completing  all  the  contemplated 
improvements  of  this  river  is  as  follows,  viz : 

I.  The  repair  of  pier  {No,  9)  at  the  "Horrowe,"  the  estimate  cost  of 

which  is 62,000  00 

■i.  Bailding  e.  Btioat)  pier  on  JodIou'h  I'oiut  in  place  of  old  pier  No.  9,  (de- 

stroyedj U,  000  OO 

3.  iDcreasiDg  the  beiiflit  nnd  IbickDesaof  the  outer  eDd.of  the  breakwater, 

(say) (i,  000  00 

CoDtiogeDcies,  (nay) • I,B20  SS 

Total 15,829  Kt 

which  amount  is  the  nneipended  balance  of  the  appropriations  now 
available.  No  further  appropriation,  therefore,  will  be  required  for  the 
improvement  of  this  river. 

The  works  for  the  improvemeut  of  the  navigation  of  Saco  Biver  are 
oituatetl  in  the  collection  district  of  Baco,  near  the  ports  of  Sa«o  and 
Biddeford.  The  nearest  light-honse  is  on  Wood  Island,  opposite  the 
month  of  Saco  River,  and  the  nearest  forts  are  those  in  Portland  Har- 
bor, about  fifteen  miles  distant. 

The  amount  of  revenue  collected  at  Saco,  the  port  of  entry,  during 
the  fiscal  year  ending  June  30,  1872,  as  furnished  by  the  United  States 
collector  of  customs,  was  $o3.10.  The  nnmber  of  se^-going  vessels 
which  arrived  during  the  same  period  was  21!). 

V  12. 
IMl'ROVEMENT  OF  KEXNEBUNK  RIVER,  MAINE. 
The  fallowing  appropriations  have  been  made  for  the  improvement  of 
this  river,  viz : 

By  not  of  Congreas  approved  J  jly  11,  IKO $5,000  00 

By  act  of  CongreHa  approved  March  II,  IHTl - 5,000  00 

T«(al 10,000  00 

A mou DC  available  for  Uie  work  July  1,  IdTl |5,00S  84 
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The  projects  for  the  improvemeDtof  its  navigation  under  the^  appro- 
priations embraced — 

1.  Tlie  coiiatructioD  of  two  stone  piers  as  wings  to  those  already  bnilt, 
on  cacli  Bide  of  the  river  at  its  mouth,  and  in  place  of  the  wooden  catdi- 
nands,  which  have  been  entirely  carried  away  by  atorms,  the  object  of 
which  being  to  prevent  the  aand  from  being  washed  into  tbe  channel ; 

2.  The  repair  of  the  Government  wharf  above  the  month  of  the  rivei; 
and 

3.  The  repair  of  the  old  piers. 

Oq  the  Ist  of  July,  1871,  the  following  work  had  been  done,  viz: 

The  stone  pier  on  the  eastern  side  of  the  river  was  completed  for  & 
length  of  168  feet,  and  repaii's  made  upon  the  main  (eastern)  pier,  and 
upon  the  Gorornment  wharf  above  it ;  a  contract  had  also  been  made 
(May  5, 1871)  with  Mr.  Charles  H.  Bragdon,  of  Biddeford,  Maine,  for 
tbe  extension  of  the  atone  pier  on  the  western  side  of  the  river,  he  bejnp 
the  lowest  of  four  bidders  for  the  work,  at  $18.62  per  linear  foot ;  and 
under  this  contract  several  cargoes  of  stone  had  been  delivered  prei>ar- 
atory  to  commencing  its  construction. 

The  work  done  during  the  fiscal  year  ending  June  30,  1872.  is  as 
follows : 

Ou  the  15th  August,  1S71,  tbe  western  wall  was  completed  to  an 
extent  of  1G6J  linear  feet,  in  full  and  satisfactory  completion  of  the  con- 
tract. Kepairs  were  made,  both  ou  t)ie  old  eastern  and  western  piers, 
as  well  ns  upon  the  Government  wliarf. 

AroouDt  avnilnble  for  this  work  July  1,  lt*TI J5,0W?  -« 

Amouut  ex|>euded  dunog  tbe  tiscul  year  endinj;  Jaue  30,  lif!'i \,@66  7! 

Ainonnt  available  July  1,  1372 3«  (C 

which  has  since  been  ex^iended  in  additional  repairs  u]>on  the  piers 
aud  wharf,  and  in  full  completion  of  all  the  contemplated  improvements 
No  further  appropriation  is  required. 


IMPROVEMENT  OF  WELLS  HARBOR,  SIAISR. 

A  survey  of  this  harbor  made  in  1871  showed  that  some  thirt>or 
forty  years  ago  a  pier  of  crib- work,  ballasted  with  stone,  hml  been  hnilt 
at  tbe  mouth  of  the  harbor  with  a  view  to  straightening  and  deepeniuK 
the  channel  over  the  bar  at  this  place.  This  crib-work  is  about  230 
yards  in  length,  but  is  somewhat  out  of  repair. 

By  act  of  Confess,  approved  June  lli,  1872,  an  appropriation  va." 
made  for  its  repair  amounting  to  $5,000, 

A  project  for  doing  this  work  with  hired  labor  and  with  materials 
purchased  in  open  market  has  been  approved  by  the  Department,  anil 
work  will  be  commenced  upon  it  at  as  early  a  day  as  practicable. 

No  further  appropriation  is  recommended  for  this  work. 


IMPROVEMENT    OF    COCHECO    RIVER,  WITHIN    THE    TOWN    OF   DOrEB. 
NEW  HAMPSHIRE. 

This  river  la  navigable  by  vessels  drawing  6  feet  of  water  at  nw^ 
low  water,  or  13^  feet  at  ordiuary  high   water,  (in  low  stages  «f  tbe 
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river,)  aa  far  ap  as  the  Lower  Karrovs,  which  point  ia  one  and  one-half 
miles  below  the  bridge  at  Dover,  and  one  mile  below  the  packet  land- 
ing. At  the  Lower  i^arrows  and  above  it,  navigation  has  hitherto  been 
obstructed  by  ledges  and  shoals  having  not  more  than  1  to  2  feet  of 
irater  at  raean  low  water,  and  not  exceeding  8  feet  at  ordinary  high 
water.*  The  improvements  proposed  for  this  river  consist  in  excavat- 
tug  a  channel  through  these  ledges  and  bars  to  a  depth  of  i  feet  at  mean 
low  water,  so  as  to  give  10^  feet  at  ordinary  high  water,  in  low  stages 
of  the  river.  For  this  work  the  following  appropriations  have  been 
made  by  Congress,  viz : 

BTKtofMarcbS,  1»71 »10,000 

Bj-KtofJiiuelO,  li<72 10,000 

Total 20,000 

Under  the  appropriation  of  March  3, 1371,  a  contract  was  made  with 
Messrs.  Morris  &  Cumings,  of  New  York  City,  (the  lowest  of  four  bid- 
<Iers,)  for  opening  a  channel  through  the  ledge  at  the  Lower  Narrows  to 
a  width  of  75  feet  and  a  depth  of  i  feet  at  mean  low  water,  for  the  sum 
or87,000.  This  work  waa  commenced  in  the  latter  part  of  June,  1871, 
and  was  completed  on  the  2d  of  October,  iu  a  very  satisfactory  and  tbor- 
ougb  maimer.  Ou  the  3d  of  October,  work  was  commenced  with  hired 
labor,  under  authority  from  the  Department,  in  the  removal  of  the 
snnken  bowlders  from  the  bed  of  the  river  between  the  Lower  and  Up- 
j>er Narrows,  (including  Watson's  Bock,)  aa  well  aa  several  large  bowlders 
below  the  Lower  Narrows.  The  operations  were  continued  until  the  Ist 
of  December,  when  the  river  was  closed  by  ice.  All  the  sunken  bowl- 
ders were  thereby  removed  below  the  Upper  Narrows  (including  thoaeon 
Trickcy's'Shoal  and  Clements's  Point  Shoal)  as  far  down  as  Dover  Point, 
live  miles  below  Dover ;  at  Dover  Point  there  still  remains  a  large  dan- 
herons  rock  in  mid-ehaunel  which  should  be  taken  out. 

In  the  montba  of  October  and  November,  1871,  an  accurate  bydro- 
enipbic  survey  was  made  of  theViver,  from  the  Lower  Narrows  up  to 
tlie  mills  at  Dover,  a  map  of  which  was  sent  to  the  Department,  with 
I'roject  of  the  25th  of  June,  1872. 

During  the  Hscal  year  ending  June  3(»,  1S72,  there  has  been  expended 
on  lilts  work  the  snni  of  $11,063,70,  leaving  available  a  balance  of 
?lfl,'j;Mi..'«>. 

The  following  is  an  eKtimnte  (based  on  the  recent  survey)  of  the  pro- 
lK«*d  work  yet  to  be  doiie  for  the  improvement  of  this  river,  viz : 
1'  Al  irpprr  Narm\FH  or  Gulf,  exciivaliiif;  nnd  removing  ledge  so  aa  to  Iirvo 

a  clianDel  40  fif  t  in  width  aud  i  feet  iu  depth  at  mean  low  water,  1,000 

•;nliicyenl«,  MtiO J-20,000  00 

•'  Trii'kfy'a  Shoal,  droduiog  a  chaunel  to  a  width  of  75  feet  aud  a  tleptli  of 

4  feet  below  mean  low  water,  1,500  cubic  yards,  at  75  t'enta 1, 1S5  OU 

^'-  ClMiientH'a  Point  Shonl  dredcinf;  a  chaunel  to  same  width  and  depth  as  at 

Trkkey's  Shoal,  1,000  cubic  yards,  at  75  cents 750  00 

i-  KxcHTatluK  channel  above  the  Gulf,  C,500  cubic  yards  of  loft  clay  aud 

Kind,  at  tiO  cenU a,  000  00 

-'•- Itrmciving  Buukeu   rock   iit  Dover  I'oiut   to  a  depth  of  13  feet   below 

Diianlflw  water,  l€n  cubic  yards,  at  $-^  per  cubic  yard 4.000  00 

-\'M  f((r  contiii|;i'ucieM,  say ■ 3,161  30 

Tomt 32.936  30 

'[■fiiHLil^  bolant^u  available  July  1,  1^72 10,936  30 

Ai]<liti<iiiHl  MriiiMint  n'niiired  for  coiupleting  all  the  contemplated  improve- 

mfiilB  for  this  river 28,000  00 

This  amount  could  be  profitably  expended  during  the  next  fiscal  year. 
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V  15. 

IMPROVEMENT  OF  MERRIMAC  RIVER,  MASSACHU8ETT& 

The  followiDg  nppropi'iations  have  heeu  made  by  Congress  fpr  this 
work,  viz: 

ByaotofJnly  11,1870,  tlieBnm  of $iS,(Wi 

By  act  of  Marcb  3,  1871,  tbe  sum  of 25,0<» 

Byactof  JiiDelO,  1872,  tbeaumof ffi.OW 

Total 75.000 

Of  this  sum  $2G,000  has  been  applied  both  to  the  partial  improvement 
of  the  harbor  of  Newbarjport,  Massachusetts,  and  deepening  the  chan- 
nel through  the  Lower  Falls  above  Haverhill,  while  the  remaining 
tGO,000  has  been  made  by  law  applicable  only  to  the  improvement  of 
the  river  above  Haverhill. 

On  the  lat  of  July,  1871,  the  following  work  had  been  done,  viz : 

1.  The  Main  Gangewayltockwa«brokeuupand  removed  to  a  depth  of 
9^  feet  at  mean  low  water,  and  a  commencement  made  upon  the  removal 
of  North  Gangeway  Kock ; 

2.  The  removal  of  the  wreck  of  the  schooner  Globe  completed ;  and 

3.  Four  hundred  and  seventy-five  cnbic  yards  of  material  removed 
from  the  channel  in  thn  Lower  Falls,  above  Haverhill. 

4.  Under  the  appropriation  made  by  act  of  March  3,  1871,  (which,  by 
the  act,  had  to  be  applied  exclasively  to  the  improvements  above 
Haverhill,)  proposals  were  invited  for  continuing  the  dredging  at  the 
Lower  and  Upper  Falls  to  a  width  of  60  feet  and  a  depth  of  4  feet  at 
mean  low  water;  and  on  May  31,  ISTl,  I  made  a  contract  with  Mr.  VT. 
S.  Fretch,  of  Boston,  Massachusetts,  (the  lowest  of  three  bidders,)  for 
doing  the  work  at  $10  per  cubic  yard  to  the  extent  of  the  funds  avail- 
able therefor.  ' 

On  the  Ist  of  August,  1871,  the  dredging  wiis  commenced  by  the  con- 
tractor at  the  Lower  Falls,  and  on  the  lltb  of  October  following  he  bad 
removed  2,100  cnbic  yards  in  completion  of  his  contract.  In  addition 
to  this,  a  sunken  ledge,  which  extends  directl.y  across  the  river  at  these 
&lla,  has  been  pariially  broken  np  (with  hired  labor)  ready  for  removal. 

The  work  done  up  to  the  1st  of  July,  1872,  for  the  improvement  of 
this  river  above  Haverhill  consists  in  the  excavation  of  a  channel  to  a 
width  of  00  feet,  in  tbe  lower  portion  of  the  falls,  up  to  where  crossed 
by  the  sunken  ledge,  the  partial  breaking  up  of  the  ledge,  and  some 
dredging  in  the  channel  above  the  ledge,  so  that  the  work  in  the  Lower 
Falls  may  now  be  considered  as  about  one-half  completed,  but  not  so 
as  to  give  a  continuous  channel  of  the  required  depth  through  the  en- 
tire length  of  the  falls.  Finding  during  the  progress  of  the  work  that 
additional  surveys  would  be  necessary  for  its  proper  prosecution,  I 
had,  with  the  approval  of  the  Department,  an  examination  made  of  the 
river  from  the  foot  of  Hazeltine  Kapida  up  to  Lawrence,  (a  distance  of 
seven  and  oue-fonrih  miles,)  and  an  accurate  snrvey  made  of  the  several 
rapids  and  shoals  requiring  improvement.  This  survey  shows  that  the 
amount  of  work  required  for  improving  the  navigation  of  this  river  in 
the  manner  hitherto  contemplated,  greatly  exceeds  the  estimates  wbicb 
others  have  heretofore  made  for  it.  The  drawings  and  rejMjrt  on  U>w 
survey  were  forwarded  to  the  Department  February  3, 1872. 

The  following  is  an  amended  estimate  of  the  cost  of  the  improvement 


,     „:,C,0(>^|C 


KEPOBT  OF   THE   CHIEF  OF  ENGINEERS.  941 

•ri^nally  contemplated^  both  in  the  harbor  of  Kewbiiryport  and  in  the 
falls  above  Haverhill,  viz : 

1,  Completing  the  reniovul  of  North  Qangewuy   Kock,  in  Newburyport 

harbor,  700  cubic  yards,  at  iao 814,000  00 

2.  RcmoviDg  the  "  lioiloru  "  near  tba  city  wharves  iu  Newbnryport  Harbor ,      0, 000  00 
:i.  Excavating  achatiuel,  60  feut  in  width  and  4  feet  in  depth,  at  mean  low 

water  at  Hftzeltiue  Rapids,  1,900  cubic  yards,  at  ^i' 0,500  00 

4.  Completing  the  chnnuul  to  same  width  and  depth  at  Lower  Falls,  8,500 

cubic  yards,  at|.i* W, 600  00 

T).  Excavating  a  cbauiiol  to  same  width  and  depth  at  the  Upper  Falls,  6,500 

cubic  yards,  at  &5 .■W.SOO  00 

BagineeriDg  expousus  aud  other  contingenai as,  say 7,9K7  04 

Total ■ 82,487  04 

Amount  available  July  1,  1872 Sf.,  487  04 

Additional  amount  roquireil  for  comploliug  all  the  improve  moats  as  origin- 
ally con  Km  plated  57,000  00 

The  increase  of  the  foregoing  estimatea  at  the  Lower  and  Upper  Falls 
arises  chiefly  from  the  fact  that  the  excavation  of  the  bar  at  the  Lower 
Falls  reqaires  the  excavation  to  be  correspondingly  increased  at  the 
Upper  Falls,  where  there  is  no  tidewater  to  overcome  the  efi'ects  of  the 
removal  of  the  lower  bar. 

After  opening  a  cut  through  the  bar  at  the  Lower  Falls  a  new  bar 
with  a  strong  currrent  over  it  was  created  a  short  distance  above,  which 
will  require  excavation  not  estimated  for  in  previons  reports,  bnt  is  in- 
cluded in  the  estimate  submitted  above. 


REMOVING  ROCKS  AT  GLOUCESTER  HARBOR,  MA.SSACHU3ETTS. 

By  an  act  of  Cougres-s  approved  June  10, 1872,  there  was  appropriated 
for  this  work  the  sum  of  $10,000.  This  appropriation  is  to  be  applied 
to  the  removal  of  the  several  rocks  named  as  follows,  viz : 

1.  Bahtoa.  Ledge. — This  ledge  is  about  800  feet  southwest  from  Fort 
Point.  It  has  about  18  feet  of  water  upon  it  at  mean  low  water;  is 
covered  for  the  greater  part  with  bowlders  of  various  sizes,  from  small 
8hingle,  wedged  in  between  the  bowlders,  np  to  pieces  of  20  and  more 
tons,  some  of  which  have  less  than  13  feet  of  water  over  them  at  mean 
low  water.  Between  the  18-foot  curves,  its  extreme  length  is  260  feet 
and  its  greatest  width  is  178  feet,  with  an  area  inside  of  3,000  square 
yards.  It  is  required  to  obtain  a  depth  of  18  feet  of  water  over  this 
ledge  at  mean  low  water,  which  will  necessitate  the  removal  of  670  yards 
(more  or  less)  of  bowlders  and  ledge. 

2.  Clam  Rock, — This  rock  is  situated  near  the  entrance  of  Harbor 
Cove;  is  a  round  clam-shell-shai)ed  head,  cropping  out  from  a  solid 
ledge  of  coarse,  dark -colored  granite.  Its  length  is  id  feet  and  average 
width  llj  feet;  it  has  1  foot  of  water  over  it  at  mean  low  water  and 
rises  8  feet  above  the  bottom  snrronndtug  it,  and  contains  about  30 
cubic  yards  above  the  plane,  9  feet  below  mean  low  water,  to  which 
depth  it  is  required  to  be  removed. 

3.  Pinnacle  Rocks. — These  rocks  consist  of  several  bowlders,  about  500 
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feet  to  tbe  eastward  of  Clam  Rock,  the  largest  of  which  liscit  8  feet  4 
inches  above  its  surrounding  bottom  of  sott  mud,  in  which  it  is  imbe<i 
ded  to  a  depth  of  from  1  to  1^  feet,  and  has  8.3  feet  of  water  over  it  ax 
mean  low  water.  It  meaaures  16  feet  in  length  by  an  average  width  i>f 
U  feet,  and  is  9  feet  8  inches  high,  containing  5i^  cnbic  yards.  Th* 
smaller  bowlders  near  it  (which  form,  with  the  large  one,  the  so-eallrti 
"Pinnacle  Kocks")  contain  24  cubic  jards  (more  or  less)  additiooil. 
altogether  making  78J  cnbic  yards  (more  or  less)  of  bowldeta  to  U 
removed. 

4.  Eock  off  I.  Friend's  Wharf. — This  rock  is  a  cropping-oot  of  i 
granite  ledge  and  is  4  feet  above  the  surrounding  bottom.  It  mea.4ar>~ 
22  feet  in  length  by  12  teet  in  width,  and  has  13  feet  of  water  over  !:■ 
top 'at  mean  low  water,  requiring  the  removal  of  22  cubic  yards  (nio^- 
or  less)  in  order  to  obtain  the  required  depth  of  17  feet  below  mtu 
water. 

'  5.  Backoff  Peic'a  Wharf. — This  is  a  small  granite  bowlder  coDtaiaia: 
3  cubic  yards,  lying  in  about  5  feet  of  water  at  mean  low  water. 

Tbe  contents  of  the  above-named  rocks  are  as  follows,  viz: 

1.  Babsnn's  Led);e  contains 670   cubic  fAnU,  iDon-<ir!r» 

a.  Clam  Rock  coDtams 30       "        " 

3.  Pinnacle  Rocks  contain ,,. ,     7tiJ      ><         «  ■         ■ 

4.  Rock  off  I.  FriemVs  Wharf  contains 22        "  " 

5.  Rock  off  Pow'b  Wliarf  contains ,. 3        "  " 

Total a)3i      "  

*The  appropriation  for  this  work  will  be  sufficient  to  remove  the  hi--t 
four  rocks  entirely,  and  all  the  largest  bowlders  on  Babson*s  Ledge:  «■■ 
that  no  further  appropriation  is  deemed  necessary  for  this  work. 


V  17- 

IMPROVEMENT  OF  BOSTON  HARBOR,  MASSACHL'SETTS. 

The  several  works  now  in  [trogress  for  the  preservation  and  impfoir 
ment  of  this  harbor  are : 

1.  The  sea-wall  for  the  protection  and  preservation  of  Point  Allenw ; 

2.  The   sea-wall   for   the   preservation    and    protection   of  Gall«|'"» 
Island ; 

3.  The  sea-wall  for  the  preservation  and  protection  of  Long  IsIsik) 
Head; 

4.  The  removal  of  a  part  of  Kelly's  Eock ;  and 

5.  Excavating  the  channel  through  the  Upper  Middle  Bar  b)  a  vidtli 
of  600  feet  and  a  depth  of  23  feet  mean  low  watw. 

On  the  Iflt  of  July,  1371,  there  was  available  for  the  several  works  in  thta 

harbor  the  sum  of fi^.M*  '•' 

Amonot  appropriated  by  act  June  10, 1872 Ti.""*'  ' 

Total 15XMI  r 

Amonnt  cxpeuded  during  the  liacal  year  ending  June  30,  1873 TT.93  ** 

Amount  available  July  1,1S72 7*T1*< 

*  Proposals  were  invited  for  this  work,  aud  on  the  S6tb  of  Autciut  aoontriTl »»»»  " 
with  Mi.  George  W.  To wusend,  of  Boston,  MasB»chusett«,  (the  loweel  of  lii  bidim 
for  removing  (at  )15  per. cubic  yard)  "Clam  Rock,"  "Pionocte  Rocks,"  " Seek   * 
Friend's  Wharf," Bud  "Rock  off  Pew's  Wharf;"  also,  for  t«iiioriDg  abost  JH   » 
yards  of  bowlders  from  Babitoii's  Ledge,  at  (20  per  cubic  yard. 
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1.  Sea-wall  on  Point  AUertfm. — Work  upon  tliis  wall  was  commenced  in 
September,  1870.  under  n  contract  made  May  24, 1870,  with  Mr.  James 
M.  Andrews,  nnd  was  carried  on  nnder  that  contract  nntil  the  1st  of 
June,  1871,  when  the  nppropriation  of  July  11,  1870,  under  which  the 
contract  was  made,  was  ezbausted. 

The  work  wa.s  then  continued  under  Uie  appropriation  of  March  3, 
1871,  with  hired  labor  and  machinery,  until  the  20th  August,  1871,  and 
Mince  then,  under  a  contract  made  the  26th  of  July,  1871,  with  Mr. 
James  M.  Andrews,  the  former  contractor. 

Dnring  the  fiscal  year  ending  June  30, 1872,  the  followiug  work  haB 
been  done:  Oranite-facing,  with  concrete  foundation  and  backing  laid, 
an  arerage  of  219  linear  feet ;  granite  coping  laid,  439  linear  feet,  leav- 
ing to  be  done,  in  order  to  complete  the  wall  to  its  contemplated  length 
of  1,230  feet,  an  average  of  541  linear  feet  of  wall  (including  concrete 
fouudation,  backing,  and  coping]  to  be  laid;  about  5,100  cubic  yards 
of  earth  to  be  moved  and  placed  aB  back-filling  and  on  the  slopes  of  the 
bloff  in  rear,  and  2,0^0  superficial  yards  of  paving  to  be  laid  behind  ' 
the  wall. 

The  estimated  coat  of  completion  of  this  sea-wall  to  contemplated 
length  of  1,230  feet  is  *61,000. 

2.  Sea-icall  on  Gallop's  Island. — Work  upon  this  wall  was  commenced 
in  the  year  18G8,  under  a  contract  made  May  26,  1868,  with  Mr.  James 
Andrews,  of  Biddeford,  Maine,  and  w^  carried  on  nnder  that  contract 
until  the  end  of  April,  1871,  and  since  then,  with  hired  labor  and 
machinery,  up  to  the  latter  part  of  September,  The  progress  made 
during  the  fiscal  year  ending  June  30, 1872,  is  as  follows,  viz:  1,140 
superficial  yards  of  granite  paving  has  been  laid;  51  cubic  yards  of 
dry-wall  built,  to  connect  the  eastern  end  of  the  sea-wall  with  the  banks 
in  its  rear,  and  about  300  cuhic  yards  back-filling  placed,  whereby  the 
whole  sea-wall  has  been  completed  to  its  contemplated  length  of  1,745 
feet,  there  remaining  only  about  5,000  cubic  yards  of  grading  to  be  done 
on  the  bluff  in  its  rear. 

Tfae  efllira&t^d  coat  of  the  completion  of  thin  gvadiu^  is $2,500 

To  wh'cli  add  coHt  of  tiro  stone  jett-cea  projected  for  tlio  proteution  of  the 
baa«  of  this  wall 2,000 

Total 4,500 

3.  Hea-vall ««  Iion<i  Island  Head. — The  constniction  of  this  wall  was 
commenced  in  Augnttt,  1870,  by  Mr.  James  Andrews,  under  a  contract 
made  May  24, 1870,  and  work  was  carried  on  under  that  contract  until 
the  1st  of  June,  1871,  when  the  appropriation  under  which  the  contract 
was  ma<le  became  exhausted.  The  work  was  then  continued  nnder  the 
appropriation  of  March  3.  1871,  with  hired  labor  and  machinery,  until 
the  21st  of  August,  and  since  then  under  a  contract  made  July  20, 1871,  ■ 
with  Mr.  James  Andrews,  the  former  contractor. 

Daring  the  fiscal  year  ending  June  30, 1872,  the  following  worli  has 
been  done  ni>ou  this  sea-wall,  viz:  Granite-facing,  with  concrete  founda- 
tion and  hacking  laid,  an  average  of  522.7  linear  feet ;  granite  coping 
laid,  822.7  linear  feet,  and  about  2,500  cubic  yards  of  the  back-filling 
placed,  which  leaves  to  be  done,  in  order  to  completo  the  wall  to  ite 
contemplated  length  of  2,100  feet,  an  average  of  843^  linear  feet  of 
wall  (including  concrete  foundation,  backing,  and  coping)  to  be  laid, 
about  5,400  cubic  yanis  of  back-filling  and  grading  t^  he  done,  3,460 
superficial  yards  of  granite  paring  to  be  laid,  and  50  cubic  yards  of 
diy-wall  to  be  built,  in  order  to  connect  the  southeastern  end  of  the 
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wall  fvitli  the  bank  in  its  rear.    The  estimated  cost  of  the  jcompletioQ  oi 
this  wall  to  its  contemplated  leogth  of  2,100  feet  is  $72,000. 

4.  Kelly's  Ledge. — This  ledge  lies  in  the  main  sbip-chauDel  dirH^I^  ii 
the  line  t^om  the  entrance-buoy  to  Spit  light.  In  IStiO  and  IK'U  tbi» 
ledge  was  brokeo  np  and  removed  to  a  depth  of  23  feet  at  muM  Ion 
water,  with  tlie  exception  of  a  few  projecting  pointK,  which  have  lis' 
21 J  feet  of  water  upon  them. 

The  estimated  cost  of  removal  of  this  ledge  to  a  fnll  depth  oi'i^i  ii^ 
at  mean  low  water  is  $000. 

5.  Dredging  on  Upper  Middle  Bar. — The  contemplated  plan  fur  lb- 
improvement  of  this  bar  consists  in  the  excavation  of  a  channel  llirun;! 
it  to  a  width  of  600  feet  and  to  a  depth  of  23  feet  at  mean  low  watr: 
From  snrveys  recently  made,  it  api»ears  that  the  average  leugth  «l"  tbr 
projected  cut  is  2,200  feet,  and  that  the  depth  of  the  escavalion  »i' 
vary  from  1  to  7  feet.  This  will  require  the  excavation  of  about  iJti.i'f 
cubic  yards,  in  addition  to  that  already  dredged. 

Under  a  contract  made  May  24, 1870,  with  Mr.  Emory  R.  SewarJ.  c 
Albany,  New  York,  dredging  was  carried  on  at  this  bar  until  tlie  l.« 
June,  1871,  when  the  appropriation  under  which  the  contract  wasm»V 
became  exhausted,  20,1^0  cubic  yards  having  been  removed  umier  tL>' 
contract,  whereby  one  cut  was  partially  opened  to  a  width  of  4o  feel  U'^ 
to  a  depth  of  trom  20  to  23  feet  at  mean  low  water ;  some  progreits  tu' 
also  made  on  a  second  cut.  Under  instruetiona  from  the  DepartmrR:. 
proposals  were  again  invited  for  continuing  this  work  by  contrart  nmlr. 
the  new  appropriation  of  March  3, 1871,  and  a  contract  was  made  Jni.' 
20, 1871,  with  Mr.  E.  G.  Packard,  of  Brooklyn,  New  York,  (who  wasiL- 
lowest  of  five  bidders,}  for  doing  this  work  at  57  cents  per  cubic  ywi 
the  work  contracted  for  to  be  completed  on  or  before  the  30th  of  juar- 
1872.  In  the  early  part  of  December  the  contractor  commenced  oyv:* 
tions  with  his  dredging-machine,  but  finding  it  impracticable  to  coDlioo' 
work,  on  account  of  the  weather,  he  suspended  operations  until  Apr.'. 
1872.  He  then  re!<umed  work  and  continned  until  the  29th  Jane.  l^'-. 
when  he  completed  his  contract  by  the  dredging  of  20,35o  cubie  }ani-. 
in  the  required  time. 

The  work  thus  far  done  upon  this  bar  consists  iu  the  excavation  " 
one cnt  of  40  feet  in  width  and  1,800  feet  in  length  through  tbe«U' 
length  of  the  bar,  and  a  partial  completion  of  a  second  cut  for  a  len;' 
of  1,040  feet. 

To  complete  this  channel  to  the  contemplated  width  of  GOU  feei  *;'' 
require  about  230,000  cubic  yards  of  dredging,  which,  at  75  ct-nt.'  f' 
cubic  yard,  would  cost  $172,500. 

The  following  is  a  recapitulatiou  of  the  estimates  of  the  coat  of  cuo 
pleting  all  of  the  unfluished  works  above  named,  viz : 

1.  Sea-wall  on  Point  Allerton jei.i"" 

2.  B«arwallon  Gallop's  Islaud !,:*"■■ 

3.  Sea-wall  on  Loug  laland  HbbiI T*. 

4.  Completing  the  removal  of  Kelly's  Leilgn,  say j"  * 

fi.  Completiut'tliecliauuel  througU  the  ITpppr  iliddle  Bar  toawidUiaf 

COO  feet  and  2:1  t'eut  Id  depth  al  mean  lotr  water IK.Vi  ■ 

Coutjagencica SV.iW* 

Total W.:!'" 

AmoaDt  avalluble  July  1,  1872 TiTl'  • 

Additional  appropTiatious  required  for  completing  the  mbovs  work* ^tGo^i**  * 

Of  tliis  amount  there  could  be  pro6tably  expended  daring  the  next  Gacal 
year  tlio  sum  of.... *""  ■■"■ 


Cooylc 
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For  the  further  prosecution  of  the  jibove  works  dnring  tlie  fiscal  year 
ondiDg  June  30, 187.J,  proi»osals  have  been  iuvited  lor  extending  the 
sea- valla  on  Point  Allertou  auil  Long  Island  Head,"  and  for  35,000  cubic 
ynrtlu  of  dredging  on  the  Upper  Middle  Bur.  It  la  also  coutemptated 
to  remove  by  hired  labor  the  remaining  i>ortion  of  Kelly's  Ledge,  and 
to  build  two  stone  piers  for  the  protection  of  Gallop's  Island  sea- wall. 

The  works  in  Boston  Harbor  are  in  the  port  of  Boston,  and  in  the 
I'ollect ion- district  of  Boston  and  Charlestown,  Massachusetts.  Those 
ou  Point  Allerton  are  near  Boston  light-house ;  those  on  Gallop's  Island, 
near  Fort  Warren  ;  those  oit  Long  Island,  near  Long  Island  light-house; 
mill  those  at  the  Upper  Middle  Bar,  near  Fort  Independence. 

The  amount  of  revenne  collectetl  at  the  port  of  Boston  for  the  fiscal 
year  ending  June  30, 1S72,  as  furnished  by  the  United  States  collector, 
wiLs  8-3,u78,54I.GS;  and  he  adds:  "It  would  be  safe  to  say  that^ 
ilariiig  the  past  year,  16,500  vessels  have  arrived  and  sailed  from  Boston 
lliirbor.    Their  capacity  may  be  estimated  as,  at  least,  2,400,000  totrs.'' 

The  following  papers  are  hereby  appended,  viz  : 

I.  Copy  of  advertisement  inviting  proposals. 

1'.  Abstract  of  proposals  for  each  work,  with  names  of  bidders. 

;t.  Abstrnct  of  contracts,  with  names  of  contractors. 


l'ini»"al- fur  Ihr  impronmyiil  »/ Jlo-loH  Harbor,  ifii"«i'.hii-dt-. 

IMtI-D   StATKS    ENIil.VKER    Ol^KllK. 

lloaloii,  ilaiwarhuHrllii,  Jane  'H,  1871. 

I'mpn-jils  Hill  lie  ivi-i'ivi-a  ar  Ihw  iilHct'  iiiitil  :t  o'clock  ji.  in.  on  S.itunlny,  the  MJ 
liy  iir'  July  iii-xt,  lor  i-xlpiiilii>^  l.lio  Hea-vrnllH  on  I<on(r  IxLinil  and  I'liint  AllvTtun, 
iir<l  fur  ilr<'ilt;iiiK  uu  tliii  "  rii|>or  Midillr,"  ill  IhKitnn  Harbor. 

Tlip  nnll  on  I^iiig  Ik1bii<1  is  to  bv  exteiicl«(l  400  linear  feet,  inort!  ur  Ics:',  and  tliat 
"U  I'liliit  Allurton  :fllO  linear  itxX.  more  or  kss,  aud  tliey  bulh  nr«  tti  lio  liiiilt  of 
.!r»iiitt  ami  roiii-rcle,  laid  in  liydmiilic  crinniit  upon  a  concrete  fonndalion,  in  tbc 
•mw  iiinnncr  and  iif  the  Haniu  diniciii'ioiiH  oh  tliu  nalln  already  Onislied.  Tiie  granite 
•■w.'X  U-  aa  k<hh1  iu  qnalily  as  tiint  buretornre  fiiruiHUed,  the  cement  and  otber  ma- 
'•-rial*  iif  the  iN-Ht  finality,  the  cuucretu  uf  eHitiHfncl«ry  proportions  in  itH  compouent 
'iiTi...  anil  tlie  wi>i'1imaiiNlii]>  and  inalerinlB  nini*)  lie  in  aceordancn  nitb  the  drawings, 
'luilllie  wlioln  to  tbo  Batiat'action  of  the  I'uitcd  Staten  eiiKiueer  in  rbarfreof  tlio  work. 

-'^'jmrate  biilH  tuiist  Iu  niode  for  each  Hea-u-iill,  aud  tniiKt  be  for  till  llii;  five  I'uUon-inR 

1.  Kor  wall  i;;ranilf  fncinj;  and  L-(i|iin^;  liniHlicd,  pec  rannin;;  fuui. 

'I.  Ciiiirrcte.  lor  fuundaliou  and  wall,  iht  cubic  yunl. 

">■-  Kla^KinR  laid,  pi-r  HDi>crlicial  yard. 

1.  I'M'avalidii  for  foiltiilaliou.  per  cubic  yaiil. 

■■.  Il^K'k-lilliEifc.  [MT  cubiii  yanl. 

It  i«  to  lie  inidcnttouil  that  each  of  tbo  iiliovc  five  iteniH  iucludi-H  all  tiic  niaterials 
"nl  n-iirhuiBiiNlilp  rc<initeil  for  the  rouiplclion  therraf,  tbo  tine  of  inachirery,  tcaniH, 
'iri<i.  and  bU  other  cx|iciii<fS  whaltioever  inriilent  Ihrreto,  as  ivell  an  a  general  and 
:.iil!>laUii[>i-rvi«i»nortbeHame. 

-\MaU  the  raii-trackH  cnniiectiu;;  the  wharvi-!!  with  the  walln,  workmen's  ((narterB, 
•^'W:  Kund-pitH,  KtnblcH,  dec,  tbe  wharf  also  at  Loii);  IsLtiid,  have  been  cnustrilcled 
'»•<  liiiilt  by  tbe  former  cniitractors  at  fheir  own  exiieiisc,  tbo  cuiitractori>  fur  tbe  sea- 
'alia  u ill  lir  reitnired  to  purchase  snch  private  pru]ieTty  or  else  Iho  right  to  nao  the 
■*i'H'  on  unch  terms  as  may  bi'  determined  by  tbreo  ilisintercBtetl  pcrsous,  ouo  of 
'luim  nball  lie  the  eugiiicrr  in  eharjie.  or  such  pertton  an  be  may  ilesignatc. 


jntrnct  irns  made  with  Mr.  James  M.  Andrews  for  bnitdiiijc 
it  Allertou.  and  on  the  'ilid  of  Augnst  a  contract  wax  ina<le 
)r  building  'J7r>  feet  of  He.i-wall  on  Long  Island  Head. 

,K)gle 
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SeparatG  propoaola  will  Im  received  for  dredgiof;  a  cbannel  tbroagh  the  "  ITppct 
Middle,"  BO  as  to  obtain  a  depth  of  23  feet  at  mean  low  water;  50,0U0  cubic  yuib, 
more  or  lest,  of  dredging  will  lie  required,  and  tbe  material  excavated  is  to  be  ds- 
poaited  in  ludi  locality  ds  the  engineer  in  charge  may  direct,  the  distance  not  to  ex- 
ceed three  miles. 

All  the  work  most  be  oommenced  not  later  than  the  15th  of  Angoit  next ;  tbe  Ma- 
walla  to  be  conipletecT  on  or  before  the  ItOtb  of  November  next  anif  tbe  dredging  on  n 
before  the  30th  of  June,  IHTS. 

Plans  and  drawings  showing  the  ait«  and  cbaraoter  of  the  works  will  be  open  to  in- 
spection in  this  office. 

The  undusigned  reserves  the  right  to  reject  all  bids  wkicb,in  bis  opini«n,  are  ant 
favorable  to  the  Qavecament;  alsu,  the  bid  of  any  person  who,  in  hi*  lieHef,  will  bM 
faithfully  and  promptly  perform  the  contract. 

Payments  will  be  niEide  monthly,  and  30  per  cent  will  be  reserved  tberefrora  nnlD 
each  work  is  completed,  and  L«  forfeited  in  tbe  uvent  of  the  uoU'rulttllineat  of  tbe  coo- 
tract  in  tbe  time  aud  raanuei  reiiuived. 

PersoiiB  desiring  to  make  proposals  are  requestcil  to  cull  at  tbisofSce,  in  No.S  Bit- 
finch  street,  for  forms  of  snuie,  aod  for  luore  duHiiite  information,  if  desired ;  mi 
OD  transmitting  their  bids  (nhicli  mnst  bo  in  duplicate)  tbey  will  indorse  tberros 
"  PropoHnls  for  Sea-wall  at  Long  Island,"  or  "  Point  Allerton,"  or  "  Utedging  the  Upper 
AIidill(>,"  ns  tbu  cusu  may  bo. 

GEO.  THOM. 
LirHtenanl-Colouel  of  Eiigiiirm,  /treid  Rrigaditr-Geiirnil,  T.  S.  J. 


No.  9. 

Abslrait  of  jiroponalii  tcrrirnl /ur  Iht  improremftil  of  lioHtoH  Harbor,  HattaFiimrllt, 


Jmih'S   M.  Anilrewj,  ,  For  nail,  (Kfanitefwins  ami  ™pl"K  flu-  Hi  » 
llldclr-luril,  Maine.      '      luliini.)  ht  ruunlni{l<H.t. 

;  CDDCitU-l'auiidiiliaiu.Biidwall.piTcublo  II  0 

I                                            FilUiil'nKUiil.  per auiiprBdnl yard......  .    S  4' 

I  ',      yard. 

i  BHtk-ailinir,  J* c  fuWc  vsrd S 

JameK  Anilrpwii,  Eld-  ■  For  wall,  (jimuite  fuciiiK  ami  conliiB  Hn-  33  S' 
■Ivloril,  llaliw.           '      UliFil.)  per  munliiK  tint. 

I                                         .  CDUcnne  for  fauDdslioii  and  wall,  piT  |  10  S 
I     cDliic  .rsril. 

FlaerinH  laiil,  per  Hunrrflplal  vanl B  i; 

EicavBllDD   fur   luiiDdutloD,  per  cubic  1  W 

Biek-tlllloK,  periHliic  yanl 1  <M 


Ksudy  Hill,  N.  V. 
-olin    Mnuk      -■ 


—nuka,   Ubw 

.      Ynrk  l-My. 

I  S.  C.  UnnaoD,  Bat.  (    UreilKing  on  Tpptr  Ulrldkt  Uai-.  30,00 

Emory    K    Si-iranl, 

Albsny.N.  Y. 
R.  0.  Packiurd,I)r«k- 

lyn.N.Y. 


by  Google 
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AMraet  of  eonlracti  made/or  Ihe  imprvremtnt  of  Botloa  Harbor,  MtuiackKKttt. 
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fBT  wall,  ((rullc  faclDfl  hhI  coping  fin-    t*l  W 

■■bed.)  per  rnnnliiK  fiMt. 
CoiKTete  for  rouuUtlaa  uhI  tr*l],  per       11  00 

Eublo  yard.  I 

FtacglDE  lolil.  prr  Miprrflcliil  vinl 6  M 

EieavmloD   fur   ruumlatlon,  iwr  cubic         1  00 

y»ni. 

Back-aillDE,  per  cubic  v*ril  SO 

For  whII.  iKnnlle  ficlne  uiil  coplnpfln-      39  SI 

laheit,)  per  mtitilnR  Ivot.  i 

CoDcrele  lor  fonndiitlau  »nd  wall,  per       10  W 

cuUo  yard.  I 

Flagftine  tnld.  prr  unprrHclal  yard |      C  25 

yord, 

Baok-BUinj!,  per  coliie  yiinl 1  00 

DrudRinc  (in  VpiwrMlddloBflr,  a.tOO  I    '     ST 


V  i8. 
IMPKOVEJIENT  OF  DrXBURY  HAKBOR,  MASSAC E I USETTS. 

From  surveys  recently  made  of  tliis  harbor,  it  appears  that  tlie  only 
part  which  needs  improveiiiftnt  ia  that  known  as  Miles  Ciiaunel,  (or 
tjouth  Chanuol,)  which  extends  from  the  "Cow-Yard,"  Bo-calle(],  up  by 
the  southern  point  of  Captain's  llill.  This  channel  is  much  contracted 
ii)  width  and  made  crooked,  for  a  distance  of  about  1,500  feet,  by 
Splitting-Knife  B^r,  and  the  projecting  point  immediately  below,  up 
to  which  point  the  channel  is  300  feet  or  more  in  width,  with  a  depth 
of  not  lo&s  than  8  feet  at  mean  low  water,  or  17.3  feet  at  ordinary  high 
water.  It  is  recommendeil  that  this  channel  ho  straightened  and  enlarged 
at  these  places,  so  as  to  have  a  width  of  250  feet,  with  a  depth  of  8  feet 
at  mean  low  water.  This  will  require  about  45,000  cubic  yards  of  dredg- 
ing, the  materials  being,  for  the  most  part,  flue  sand  and  some  mud. 

An  examination  recently  made  of  Dtixbury  Beach  shows  that  the 
Government  work  done  there  several  years  ago  for  the  preservation  of 
this  beach,  and  consequently  of  this  harbor,  sheltered  by  it,  had  greatly 
ftrcngtheucd  and  benefited  the  beach.  There  are,  however,  several 
depressions  of  from  12  to  15  inches  on  the  beach  between  High  Pine 
Hill  and  Plum  Hill,  which  it  is  advisable  to  strengthen  with  brush- 
work,  the  cost  of  which  would  be  about  $500. 

The  estimated  cost  of  the  work  proposed  fur  the  improvement  and 
[ireservatioQ  of  this  harbor  is  as  follows,  viz : 

I-  DredKiui;  ill  MikH  Channel  4.1,0110  cubic  yards,  nt  40  cents $18,000 

•!.  Prfsenration  of  Diixbarv  Bencli 500 

::.  CotitiDRencieB.  »b.v 1,SOO 

Total 30,000 

Amiiiiut  iinproiiriatuil  by  act  of  Congress  approveil  Jnuo  10,  li?72 $10,000 

Ailiiitional  amvnnt  rcquiriHl  fur  itn  eouipletiun 10,000 

The  amount  now  available  for  this  harbor  is  to  he  applied  to  the  im- 
provement of  Miles  Channel,  the  work  to  he  done  by  conti-act,  for 
which  proposals  will  he  invited.  , 

.oogle 
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V  ig. 

IMPROVEMENT  OF  I'LYMOITH  HAliUOK.  MASSACHrSETTS. 

Tbe  i  ni  prove  in  eut  contemplated  lor  this  liiirbor  consists  in  tbo  coa- 
striiciioii  and  repairs  of  a  bulklieatl  and  jetteca  ou  Long  Bt-ach,  made 
for  the  prefer  vat  iou  of  the  beach,  and  for  its  protection  from  the  storms 
to  which  it  is  exposed.  This  beach  serves  as  a  breakwater  and  affordf 
to  the  harbor  its  oiil.y  protection  from  the  easterly  storms. 

By  set  (if  CuiiKresH  approvwl  July  li,  l^^O,  there  wnB  npproprinteil  for  tlic 

iiitprorciuuiit  of  tliiH  hnrbnv ilO,  iKV  i" 

AiirtlivLictofMun-h:!,  If7l lO.OWHU. 

Aiidbynctnf  .luiiel".  1(*72 2,500  I"' 

Total a2,MMni 

Anuimit  iiviiilabli;  Jiily   1.  It^l *8,90B  "l 

Aiiiniint  I'xprtiili-il  tliiritit,'  tlii>  liKcnrvRuri^niliu);  Jiiiiv  W,  liS72 H.  HI  Ki 

Amount  iiviiilnblo  Jimc  l.lh<T2.  (iNi'lIuliuf;  ii|ipi'iipriatiiiii  of  Jnnel<»,  I87-J).         '.i.'iSi  lv> 

On  the  I'lith  of  Ma.v,  is;i,  J  made  a  contract  with  Mr.  J.  A.  Blai.- 
dell,  of  <Jreeiiland,  >'e\v  Hampshire,  (the  lowest  of  five  MdUers.)  fur 
completing;  the  brush  bulkhead  aiid  Jettci'S  near  the  extremity  of  Long 
Beach,  at  ?;!.86  i>er  linear  loot ;  and  on  the  27 tli  of  May  I  made  a  con- 
tract with  Mr.  George  <'Iap[».  of  Boston,  Massachusetts,  {the  lowest  of 
.six  bidders,)  for  deliveriiiK  and  pilinfi  stone  upon  the  beach,  at  its  oator 
extremity,  so  as  to  connect  the  heiicoii  with  the  wooden  hnlk-liead.  at 
$2.l!.">  per  ton. 

Work  was  conuiu'nced  under  l>oth  of  the.se  contracts  in  the  month  of 
June;  that  on  the  bnish  bulkhead  and  Jettees  was  satisfactorily  dn 
ished  in  Augnst,  ISTl,  under  which  041^  linear  feet  were  completed: 
and  the  contract  with  Mr,  Clapp  for  the  stone  balk-head  wa.*!  completeil 
in  the  month  of  September,  IS71.  under  which  i;,028  tons  were  ilelivereii 
and  placed  in  position. 

In  addition  to  the  work  completed  under  the  contnicts,  extensive  rv 
pairs  have  been  made  upon  the  brnsli  bulkhead  and  jett«es  along  iht 
beach,  and  beaeli-grass  plnnteil  in  places  whore  most  uecessnry.  The>ie 
repairs  were  also  finished  in  the  month  of  September,  1871,  when  all 
the  contemplated  works  were  completed,  with  the  expechition  that  iio:h- 
ing  further  would  be  required  unless  rendered  necessary  by  storms, 
from  which  the  beach  is  at  any  time  liable  to  injnry. 

The  strength  and  efficacy  of  these  bulkheads  and  Jettees  were  put  li> 
a  very  severe  test  by  the  extraordinary  gale  of  November  lo,  1871,  dnr 
ing  which  the  tide  rose  abont  ."li  feet  above  its  ordinary  height,  and  by 
which  some  damage  was  done  to  a  portion  of  the  bulk-head  bni)tinlS7li. 
but  uot  so  serious  as  to  endanger  the  security  of  the  harbor. 

The  appropriation  noir  available  for  this  harbor  is  to  be  applied  to 
repairing  the  bulk-head  damaged  by  the  storm  of  November  l.>,  1871.  a^ 
well  as  all  other  parts  of  the  bulk-head  and  Jettees  which  require  it;  V> 
planting  beach-grass  for  preserving  the  beach,  and  to  extending  lb'" 
atone  bulk-head  from  the  beacon  toward  the  shore." 

'lu  July  anil  Aiigtiat,  Ir^'J,  tiie  repaiii 
wen;  plHf<-<1  OU  tho  cxttMiHioii  of  llip  Nto 
June  111,  l-T-i.  WM  iipiirlv  fxb!iii».Ir<l. 
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The  ostimatud  cost  of  this  work  is  as  follows,  viz  : 

I.  SstcndingHtoiicliiilk-liRiul,  l/ilN)  tons  granite,  at^2.35 $1,375  00 

■2.  KcptLirof  batk-heail  aitd  jctteea,  &i^ 2,500  00 

■i.  Contiiigcncieit,  Bay 389  68 

Total 6,864  68 

AtiioiiDtuvuilalilu  July  ],  1^72,  bb  oIhivv :l,264  68 

Adilitionul  iiiuuiiiil  I'cijiiiruilfov  i-oiiipli'tin;;  tli<-  rp.iiiirnt  iMiiiriivciiK'iitH :1,0<JII  00 


By  act  of  Congress,  approved  3nne  10,  1872,  there  was  appropriated 
for  tUis  work  the  sniii  of  $5,000,  with  wbicli  the  following  roclis  are  to 
be  removed,  viz: 

1.  Cftannel  Rock. — This  rock  is  sitnated  about  11,000  yards  to  tlic  south- 
east of  Billingsgate  light,  and  lies  in  about  l-'J  feet  of  water  at  mean 
low  water,  having  only  2  feet  of  water  over  its  shallowest  part ;  its 
greatest  dimensions  beiiig:  20  by  19,  by  10^  feet  in  height.  It  is  a  hard 
gray  giiinito  bowlder,  and  contajns  92  cubic  yards,  more  or  less. 

'2.  Lobnter  Rock. — This  rock  is  situated  iu  mid-channel,  about  1,400 
yards  to  the  eastward  of  Billlogsgate  light.  It  is  a  column-shaped 
bowlder,  lying  iu  18  feet  of  water,  with  4J  feet  of  water  on  it  at  mean 
low  water ;  its  greatest  dimensions  being  13j  Ity  lOJ  feet,  by  14  feet  in 
height,  and  ita  conteuts  CO  cubic  yanis,  nioi-e  or  less. 

3.  LumpJUh  Rock. — This  rock  is  a  small  bowlder,  ")00  yards  northeast 
of  Lobster  Uock.  It  lies  in  9  feet  of  water,  with  3^  feet  over  it  at  mean 
low  water;  its  greatest  dimensions  being  10  by  G  feet,  by  0  feet  in 
height,  and  its  cnbic  contents  12  yards,  more  or  less. 

4.  Maya's  Rock. — This  rock  is  situated  in  mid-cbanuel,  40  feet  west  of 
"  bnoy  No.  7.''  It  is  a  bowlder  of  pyramidal  shape,  with  2j\j  feet  of 
i^ater  on  its  shallowest  part,  and  lies  in  8  feet  of  water  at  mean  low 
water;  its  greatest  dimensions  being  13J  by  9  feet,  by  't  feet  in  height; 
and  its  contents  20  cubic  yards,  more  or  less. 

5.  Bay  Rock. — This  rock  is  situated  about  700  yards  to  the  nurthwest 
of  Mayo's  Itock.  It  is  a  wedge-shaped  bowlder,  lying  in  0  feet  of  water, 
and  is  awash  at  low  tide.  Its  greatest  dimensions  are  15  by  8,  by  9 
feet  in  height,  and  its  contents  2U  cubic  yards,  more  or  less. 

Proposals  will  be  invited  for  removing  all  these  rocks  by  contract.* 
No  further  appropriation  is  required  tor  this  work. 


V    21. 

IMPROVEMENT  OF  PHOVINCETOWN  HARBOR.  MASSACHUSETTS. 

The  work  done  up  to  the  Ist  of  July,  1871,  for  the  improvement  and 
preservation  of  this  harbor,  was  as  follows,  viz  : 

I.  Bulk-heads  and  jettees  of  various  descriptions  had  been  built 

'Five  pmnoHalH  were  received  fur  tlita  work,  and  a  cootruct  woa  made  on  the  23il  of 
Ansuat  with  Mr.  Saiuiiol  Djer,  of  Triiro,  Mossachnsctta,  fur  thu  rtinioviil  of  all  the 
rouka  for  93,000,  to  be  done  on  or  bBfore  the  'JOlh  of  Dvcetnbur  nvxt. 
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from  time  to  time  alODg  Beach  Poiut,  for  ita  preservation  aDd  protecdoo. 
both  b;  tlie  United  States  GovernmeuC  nud  by  the  local  aotborities. 

2.  A  dike  was  built  in  ISGS  and  1RG9,  by  the  State  of  MassachDgett^ 
acrosa  the  outlet  of  Bast  Harbor  Creek. 

3.  A  dike  whs  built  in  18C8  and  1869,  by  the  United  States  Govern- 
ment,  across  East  Harbor  Creek,  at  the  "wadiuf!^  place "  near  High 
Head,  about  two  loiles above  the  outlet  of  the  creek. 

4.  Wooden  bulkheads  and  jettees  had  been  built  at  diEFerent  tim«8 
for  the  protection  and  preser^'ation  of  the  beach  on  Long  Point. 

5.  A  stone  apron-work  had  been  commenced  for  the  protection  and 
preservation  of  the  outer  end  of  Long  Point,  opposite  the  light-house 
and  the  "  Three-gnu  Battery." 

6.  Beach-grass  had  been  planted  ou  Long  Point,  Cove  section,  and 
Oblique  section :  and  at  the  last  two  places  brush  had  also  l>ecn  laid 
for  their  further  protection.  A  very  extensive  and  accurate  resarvey 
vas  made  in  May  and  June,  1871,  which  embraced  all  the  fwintsof 
interest  in  and  near  this  harbor,  and  showed,  by  comparison  with  the 
various  former  surveys,  the  changes  that  had  since  occurred. 

The  following  additional  work  has  been  done  during  the  fiscal  year 
ending  Jane  30, 1872 ; 

1.  Proposals  were  invited  for  building,  by  contract,  a  dike  of  2TS 
feet  iu  length  at  Abel  Hill,  across  the  head  of  Lancey's  Harbor,  in 
order  to  prevent  the  flow  of  tide  and  sand  through  there  into  the  inner 
harbor  of  Provincetown.  A  contract  was  made  October  17,  1871,  with 
Mr.  Samuel  Dyer,  of  Truro,  Massachusetts,  [the  lowest  of  five  bidders,} 
for  dohig  it,  for  the  sum  of  $d,2oO.  In  April,  1872,  this  dike  was 
finished  in  a  very  substantial  and  satisfactory  manner. 

2.  Itepairs  werecontinaed  upon  the  bulkhead  and  jettees,  and  beach- 
grass  was  planted  ou  Beach  Poiut,  ia  places  where  most  necessary: 
beach-grass  has  also  been  planted  near  the  new  dike  at  Abel  Hill;  aiul 
some  marsh-grass  planted  on  the  fiats  between  Stevens's  Point  and  Lob- 
ster Point  for  arresting  the  action  of  the  tidal  currents  ui>on  the  sand, 
and  t^  prevent  its  being  carried  into  the  inner  harbor. 

3.  Three  hundred  and  eighttous  of  granite  grout  have  been  deposited 
upon  Long  Point  Beach  for  the  protection  and  preservation  of  the  onter 
eud  of  the  point,  opposite  the  light-house  and  the  "  Three-gun  Battery," 

In  May  and  June,  1872,  a  resurvey  was  made  of  Cove  section  and 
Oblique  section,  and  elabomte  current  observations  were  made  in  the 
inner  harbor  of  Provincetown,  with  a  view  to  determine  "  what  chanfires. 
if  any,  have  taken  i)lace  there,  and  especially  whether  the  closiugqf  the 
mouth  of  East  Harbor  has  changed  the  direction  of  the  Hood-current  in 
that  vicinity,  and  whether  that  current  was  carrying  any  material  fnHn 
the  shoal  off  East  Harbor  into  the  best  part  of  the  harbor  of  Provmce- 
town."  Accurate  drawings  in  much  detail  have  been  made  of  the  snr 
veys  made  in  May  and  Jniie,  1871,  ns  well  as  of  Che  resurvey  and  cnr- 
rent  observations  made  in  May  and  June,  1872,  wliich,  with  report-* 
thereon,  have  been  forwarded  to  the  Department. 

The  following  work  now  remains  to  bo  done  for  eompletmg  the  con- 
templated improvements  of  this  harbor,  viz: 

1.  CoiiipiutiDgtbeatouebiilk-heail  for  the  protection  of  Loiir  Point  Beacb,  rr- 

qiitriiiK  about  I,IN>U  toDa  looro  of  rubble-stoue,  the  estiniateil  cusi  uT 
wbicll,  fltta.40pe,rton,  in JS.tW*' 

2.  'Work  to  ]>reveut  the  extfiusion  of  tbo  flats  between  Stevens's  Point  and 

LotKiter  Point,  the  estimated  cost  of  ivhich  in lOOOi"' 

3.  The  cxtcDBioD  of  the  jettees  near  the  State  dike,  (fVaru  Nos.  »>  ta  !M)  ...    6.0M  «• 
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4.  ContioDlDK  the  repairaof  the  bnlk-hend  and  Jetteea  on  B«m)i  Point... .  f.OOO  00 

5.  CoDUDgenuiea,  (as;) 1,684  43 

Total 15,984  43 

Amonnt »v»iUblB  July  1, 1872 |5,9S4  43 

Additional  amonot  Tennired  for  completing  all  the  eaotemplated  impiove- 
meQts,ana  for  repairs 10,000  CO 

all  of  vliich  can  be  profitably  expended  dnring  the  iiexC  fiscal  year. 

Amonnt  available  Juljr  1, 1871 |9,039  85 

Amonnt  «ipeudeil  during  tbe  liacal  year  ending  Jane  30, 1873 t),044  83 

Amount  on  hand  Jnlf  1,  1872 g 984  43 

Appropriated  by  act  of  June  10.  1H72 5,000  00 

Amonnt  available  July  1. 1879 5,984  43 

Thia  amount  is  to  be  applied  to  tUe  partial  completion  of  tlie  stone 
bulk-head  oit  Long  Poiut  Beach,  to  the  partial  extension  of  the  jettees 
on  Beach  Point,  and  tu  such  repairs  as  may  be  necessary  on  the  works 
OD  Beach  Point,  the  work  to  bo  done  by  hired  labor. 

Tbe  following  information  is  fnruiabed  us  required  by  law,  viz  : 

Provincetown  is  a  port  of  entry,  witbiu  the  collection-district  of  Barn- 
stable. Tbe  amonnt  of  revenue  received  at  this  port,  from  all  soarcea, 
daring  tbe  fiscal  year  was  $1,990. 

Tbe  number  of  vessels  engaged  in  coasting  trwle  and  in  foreign  trade 
that  resort  to  this  harbor  for  refuge  yearly  is,  (as  stated  by  the  deputy 
collector  at  that  port,)  according  to  the  best  data  at  hand,  not  less  than 
a,000  sail;  not  less  than  150  enter  tbe  harbor  during  tbe  year, and  from 
4,000  to  0.000  entries  of  fishing- vessels  made  here  during  the  year.  At 
certaiu  parts  of  tbe  season  SOO  sail  may  be  seen  at  anchor  at  the  same 
time.  There  are  UjO  sail  of  vessels  belonging  to  this  port,  including 
fishing-cralt,  that  bring  in  upward  of  100,000  quintals  of  flah  and  from 
20,000  to  30,0[>(>  barrels  of  niackei-el,  and  20  sail  of  whalers,  that,  in 
prosi>ei-oua  seasons,  bring  $200,000  to  $300,000  worth  of  oil  home. 

The  pai>ers  described  as  follows  are  hereto  ap[>ended,  viz: 

1.  Copy  of  advertisement  inviting  pro^iosals. 

2.  Abstract  of  proposals  received, 

3.  Abstriict  of  contracts  made. 


Xo.  1. 

I'XITKU   STATKB  KxlilXEKIl  Ol'I'lOK,    BOSTON,  MASS.. 

Sfplrmbtr  9,  1871. 

i>ropi)anlH  ivill  lie  n-relfud  ut  IIiIh  otScn  nntil  3  o'clock  p.  in.  oil  Tilnailiiy,  tbe  IDtll  day  of 
Octolii-r,  1>^I,  fur  bnildiii;:  a  dlku  nt  the  liend  of  Lancvy'ii  Ilai'bnr,  near  Abel  Hill,  in 
I'roviiicuton'ii,  Mnssiichnsetts,  tbo  work  to  bs  cunipleteil  un  or  before  tlio  :lUt  uf  Db. 
cembcr  iirit. 

For  plans  and  Rprci Mentions  of  tlie  u'i>rk  to  be  done  pleiiHo  npuly  nt  tiiU  otlluc, 

Tbe  uiidcniiiiueil  I'eBurveR  tliti  rigllt  tn  reject  all  bltln  wliicll.  In  bin  tipiiiion,  lire  not 
reuaonnbie;  also,  tlie  bill  of  auy  purecm  wbo  will  nut,  in  hi»  beliitf,  faithfully  and 
promptly  pi'rforiii  the  contniet. 

Payment  will  be  niudu  on  tho  completion  of  tbo  work. 

Persons  dealr<ii(;  to  make  pTopiiHnlii  are  requested  I'O  call  on  tho  nndersij^iied  at-  bin 
office,  at  N'o.  'i  BulHnch  Hlreet,  for  forniii  nf  nniiie,  and  for  iiiiiru  dulitiilii  in  formation,  if 
deelreil;  and  on  trnnsinitrinj;  tlieir  bids  (which  iniiit  be  in  dnplioatu)  they  will  jiUaae 
indorne  tliprcon  "Pronosnis  forbuildini'adike." 

(SKOROE  THOM. 
lUColouel  of  Eaijlunn. 

.,  logic 
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So.  2. 

AhalracI  0/ propotah /uf  improreaieiil  of  Pr^ilualoirn  Harbor,  Itattan 

Xntarc  «f  work.  SBmcnf  bJd.liT-,  Pricf. 


1  I  Bulliline  a  <]lkc  at  tim  bcait  ,  Ui<nr|ro  W.  LRnivUL-r.  Dau 
of  Irfinu'y'H  harbor.  nt'Dr  i      Maiiic. 


..    GpDrn'ClKnn.BniitDn.MaiiHDchnM-tlH. 

..    JoxhuaK.UuwIpyaiidr.lilrDnBonlFV. 

J'mvincPInwii.  MbxwcIiiihpiU.    ~ 

Ramarl  Dyer.  Trnro,  MaHiirhnartU 


No. :!. 

Jbetmrt  0/  contra--- 

a  made  for  improi-emtHl  of  Proi-iiicrt 

^1              Nal»™orwork 

! 

I'rici.              RrnvirL 

I     Bnilriinsadikiattli 

or  Lbiipbv'"  Uarbor 
Abol  Qili. 

head  i  Samitel  Djor,  nf  Troro.   Mi>»c 

in-        «5.  !U0     LhijM  <■(  ' 

'       fffl.  ud 
wU,o.l^ 

V  22. 
IMPROVEMENT  OF  HVAXXIS  H.\HBOK,  SIAifSACUlSETTS. 
Tbia  harbor  derives  its  importfiiice  chiefly  from  the  shelter  (rhich ': 
afibrds  to  the  coasting- tniile  ugaitist  violent  storms  from  ererjr  qaajit-: 
By  the  breakwater  alone  it  ia  protected  from  southerly  nnd  soQlbsrsl. 
criy  otxirnis.  This  work  is  about  1,170  feet  in  length,  and  its  pcnml 
course  about  east-soutlieast.  It  was  built  several  years  since  of  Wixl- 
of  stone,  thrown  in  at  random,  to  about  the  height  of  high  valrr. 
These  stones  have  become  more  or  less  displaced  by  the  violent  fia^ 
to  which  they  have  been  exposed,  and  the  height  of  the  work  bi- 
thereby  so  much  decreased  that  of  late  it  has  not  afibrdeil  all  the  lieH- 
fit  for  which  it  was  intended.  In  order  to  give  it  the  required  hei^L: 
and  stability  it  lias  been  in  part  reconBtructed  iu  the  following  maiiDif- 
viz :  The  random  stone  has  been  rebuilt  from  low  water,  where  lite  *>«» 
has  a  thickness  of  ^0  feet,  up  to  about  4  feet  above  high  water,  ^brn 
it  has  a  thickness  of  16  to  18 feet.  U|)on  this  foundation  are plamiivi' 
courses  of  top  wall,  having  a  rise  of  3  I'ect  and  a  width  of  10  feet,  dow- 
eled with  composition  metal  bolts.  On  the  1st  of  January,  ISTl*.  lE"-' 
linear  feet  of  this  work  had  been  rebnilt;  and  for  coutiuuing tbtif- 
buildiug  of  the  work  the  following  appropriations  have  been  siuw  nudr 
by  Congress,  viz : 

By  act  of  Jiilv  11,  1870 |t*.i«"  ■' 

Andb]>  Dct  of  Mnrcll  3.  1871 ».«"  ' 

Total e.«""' 

Amount  available  July  1,1871 !»•**> 

Amount  (■\peiiilc<l  iliiriiig  Hscal  yearuiidud  June  30,  1872 P.M'' 

Bnlaurd  OTi  hniiiUuly  1,  1872 «,•••"• 
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LTtKlcr  tlie  contract  made  June  0,  IS71,  with  Mr.  George  C1iip)>,  of 
liustoD,  Massaclinsetts,  be  liad  on  the  30th  of  June,  1871,  (as  licietol'ore 
reported,)  built  up  173  ninning  feut  of  tlie  foundation,  ready  for  the  top 
wall;  iuid  in  the  inouth  of  September  folloning  be  bad  rebuilt  and  tin- 
islicd  230  running  feet  of  the  work  in  completion  of  bis  coutraet,  lesiv- 
ins  2-.')  linear  feet  of  the  work  to  be  rebuilt.  The  following  id  an  esti- 
lUiite  of  tlie  cost  of  the  completion  of  the  work,  viz : 
lMmililiii(;2ar)lirionr  fett  of  wnll,  nt  SJH S!'.'""'  0" 

TotuI  anioLiu  t  ivi|iiir«(l  fur  its  cimiiilrt  ion HI,  01)0  (Hi 

This  amount  could  bo  pi-otitably  expended  u|»on  the  work  during  the 
uoxt  fiscal  year.  Indeed  it  is  highly  important  that  the  work  should  be 
completed  at  once,  not  only  on  aueoaiit  of  its  great  benefit  to  commerce, 
Imt  also  ou  account  of  its  liability  to  injury  trom  the  violent  storms  to 
winch  it  is  exposed  in  its  untiuished  condition. 

This  work  is  situated  iu  the  Barnstable  collection  district,  Hyannis 
lieiug  the  port  of  entry,  where  is  located  the  Ilyannis  Harbor  light- 
house. The  amount  of  revenue  collected  at  Hyannis  during  the  fiscal 
year  is  stated  to  lie  abont  §1,100,  being  much  reduced  on  account  of  the 
toimage  dues  lieing  taken  off. 

Seven  thousand  nine  hnndred  and  twelve  vessels  arc  stated  to  have 
jinssed  the  harbor  and  breakwater  during  the  past  year,  of  which,  it  is 
believed,  that  not  less  than  one-half  of  that  number  went  inside  of  the 
harbor  and  breakwater,  it  being  not  unusual  to  see  from  sixty  to  eighty 
siiil  of  vessels  in  the  harbor  at  one  time  in  the  fall  of  the  year  wind- 
hiiiiml. 


V  23. 
IMPROVEMENT  OK  WAREHAM  IIAKBOK,  MASSACIILSE'lTf-. 

A  survey  of  this  harbor  was  made  in  October,  J871,  under  iny  direc- 
tion, "  with  a  view  to  dredging  the  same  and  fitting  it  for  a  harltor  of 
refoge,"  the  report  on  which,  with  the  explanatory  drawings,  were  trans- 
niitt«'d  to  the  IJei)artmcnt  on  the  7th  of  December  last,  with  the  recom- 
mendation— 

1.  That  n  channel  l>o  excavated  for  a  distance  of  1,300  feet  across 
(juabaugh  liar,  to  a  width  of  lioO  feet,  and  to  a  depth  of  0  feet  at  mean 
low  water,  giving  thereby  l:^•^^  feet  at  ordiuary  high  water;  the  chan- 
nel to  be  located  as  indicated  on  Plan  I. 

;;.  That  the  present  channel  immediately  below  the  Franconia  Iron- 
ftorks  be  widened  as  indicated  on  Plan  I,  and  also  deepened  to  a  depth 
of  9  feet  at  lueau  low  water,  by  which  improvement  vessels  could,  with 
•■ase  and  safety,  ascend  to  the  wharves  at  Wareliam,  with  that  depth. 

3.  The  removal  of  a  sunken  ledge  and  bowlder  from  the  channel  of 
U'eweanlit  Kivcr,  which,  uniting  with  Warehnm  Kiver,  forms  an  exten- 
sion of  the  harbor  of  Warehani. 

Tlie  estimated  cost  of  these  improvements  was  as  follows,  viz : 
I.  Dml gin);  channel  acrom  Qiiahaach  Bar,  41.2ri0  cnbic  yanli),  at  45  cpiits...     tlt^,  56T 
'J-  WiitruinK  «u<I  diH!|>enin){  cbaoDel  liclow  Fraocouiu  IroD-worka,  45,300  cn- 

Ue  ywd*  at  45  centa 20,386 

^  ItpiiuiviiiK  ImlKeKDd  bowliler  Id  WvwesnlilBiver,  100  ciiliiu  yards, at  |S0  .        3,000 
<''>liliiiBeiicipft,(iD.v 3,048 

Total 45.000 
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Amonnt  nppropriatcd  by  net  of  Jnne  10, 1673 tlu.vu' 

Additional  amount  required  for  complotiDg  the  contemplated  iDiproveuKQU-     £,M< 

Of  which  $15,000  coald  be  profitably  expended  during  the  next  fiscal 
year. 

By  inatnictions  from  the  Department,  dated  Jane  14, 1872,  the  cba^ 
of  this  work  was  transferred  to  Major  G,  K.  Warreo,  Corps  of  Enjiwrn. 
on  the  30th  of  jHne,.IS72. 


V  24. 

IMPEOVEMENT  OP  TAUNTON  RIVER,  MASSAC HirSETTS. 

The  improvement  contemplated  for  this  river  consists  in  the exean 
tion  of  a  channel  to  a  width  of  GO  feet,  and  a  depth  of  4^  feet  at  meaa 
low  water,  giving  9  feet  at  mean  high  water  through  the  several  shosl' 
which  obstruct  ita  navigation  between  Dightou  and  Weir  Viilagp.  ii 
the  city  of  Taunton,  a  distance  of  six  miles. 

By  act  of  CuDgrets,  approved  July  11,  1^0,  tlicre  nan  appropriated  for  thU 

work  the  Bum  of. |1",  ■■ 

And  by  act  of  March  3, 1871 I".'" 

Total S.*- 

Of  which  there  waa  available  July  1,1871 "^liTf. 

Amouut  expended  duriug  the  liiMMil  year  ending  .Innv  30,  iSTi I'J.'V. 

Leaving  avnilablo  oa  tholst  Jnly,  1873 I*l"" 

These  appropriations  have  been  applied  to  improving  the  river  al  tK 
shoal  known  as  "  The  Needles,"  formerly  the  most  dangerous  nml  <li: 
ficnlt  part  of  the  river  to  navigate.  Here  the  channel  was  com|)let*d  "" 
the  22d  of  November,  1871,  to  the  contemplated  width  and  depth,  iimlf: 
the  contract  made  March  29,  1871,  with  Mr,  Emory  R.  Sewani.  i' 
Albany,  New  York,  the  terms  of  which  were  reported  in  my  last  anuns! 
report. 

The  estimates  heretofore  made  for  improving  this  river  have  I"*- 
baaed  upon  the  survey  of  the  river  made  in  )Ki'2.  But  a  resiinrV'- 
the  river  at  and  above  *'  The  Needles,'"  commenced  nnder  my  dirHr!i"i 
in  November  last,  (which  was  suspended  before  completion,  »n  iutm^' 
of  theice,)  shows  that  these  estimates  willhave  to  be  materially  iDcrfa«|l 
For  instance,  shoal  No.  3,  {as  numbered  from  Wier  Village  Uown»wi. 
is  tbnud  on  the  resnrvey  to  require  the  excavation  of  8,000  cabic  Tjni'- 
[insteitd  of  3,600  cubic  yards,  as  previously  estimated,)  the  cost  of  whi-'!'' 
estimated  at  dl  per  cubic  yard,  is  $3,000. 

A  shoal  has  also  been  found  between  shoal  No.  3  and  "  The  Swllt*- 
called  "  Burt'B  Kock  Shoal,"  requiring  about  700  cubic  yards  of  eiM'i 
tion,  not  before  estimated  for;  the  cost  of  which  is  now  estimaini a: 
«7«0. 

An  incomplete  survey  of  shoal  No.  2  shows  that  probably  uot  less  lln- 
15,001)  cubic  yards  of  excavation  will  be  required  at  that  place:  J*'- 
from  a  partial  examination  of  "  shoal  No.  1,"  it  is  helievc«)  that  tlie<^-'-' 
mate  will  have  to  be  correspondingly  increased  for  that  locality. 

Before  submitting  a  corrected  estimate  for  the  improvements  in  i^"^ 
river,  it  will   be  necessary  to  complete  the  unBuisbeil  reaar^-ey  refrn* 
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to.    By  act  of  Congress,  approved  June  1(),1872,  an  additional  appro- 
priation of  ClO,000  bas  beea  made  for  tlie  iniproTement  of  tbia  river, 
whicli  it  m  respectfally  i-ecom  mended  sball  be  applied — 
1.  To  the  completion  of  the  aurvey  of  shoals  No.  1  and  2.  the  estiinateil  cost  of 
■which  is 1300 


2.  To  exratvatin);  channel  through  Burt's  HockSUonI,  (as  above) 

3.  Excavatiug  clianuel  through  xboal  No.  3.. 8,000 

Adding  for  contingencies - 1,000 

Total 10,000 

The  above  work  it  is  believed  can  be  completed  before  tlie  close  of  the 
presenb  season  without  diflBculty, 

In  order  to  oomplete  the  coutemphited  improvement  of  this  river,  up 
to  the  liead  of  its  navigation  at  Wier  Village,  there  will  be  required  an 
additional  appropriation  of  not  less  than  C3U,000,  of  which  $20,000 
conld  be  profitabl.y  expended  upon  tlie  work  during  the  fiscal  year 
ending  June  30,  1874. 

Accompanying  this  nre  drawings  showing  ahoal  ^o.  4  (The  Keedles) 
before  and  alter  dredging ;  also,  shoal  f^o.  3,  aud  Burt's  Ilock  Shoal,  na 
resurveyed  under  my  direction  iu  November,  1871. 


V   35. 
IMPROVEMENT  OF  EDGARTON  HARBOR,  MASSACHUSETTS. 

A  survey  of  thi^  harbor  was  made  under  my  direction  in  the  latter 
part  of  April  last,  in  compliaucs  with  a  resolution  of  the  House  of  Kep- 
redentitives  of  April  7, 1S72,  "  with  a  view  to  dredging  and  improving 
the  same  so  as  to  afford  greater  protection  and  facilities  to  commerce," 
the  report  on  which,  with  the  explanatory  drawings,  were  transmitted  to 
the  Department  on  the  10th  of  May,  1872. 

This  survey  showed  that  tlic  southern  channel  throngh  Cotamy  Beacb 
hat),  about  two  years  before,  been  closed  during  a  violent  gale,  whereby 
the  flow  of  the  tidal  currents  had  been  stopped  much  to  the  injury  of 
the  harbor,  and  the  local  commnuity  wns  deprived  of  a  direct  communi- 
cation witli  valuable  flshing-gronnds  to  the  southward,  as  well  as  of  the 
opportunity  of  furnishing  jnlotnge  to  strange  vessels  on  the  ocean  coast. 
With  a  view,  therefore,  to  restoring  the  former  regimen  of  the  currents 
or  of  recovering  the  advantages  of  a  direct  communicatiou  to  the  south- 
ward with  the  ocean,  it  was  recommended  by  mo  that  a  channel  should 
bo  at  once  opened  through  Cotamy  Beach,  in  the  shortest  and  most  direct 
(»unie  to  the  ocean,  to  a  width  of  150  feet,  and  n  depth  of  4  feet  at 
mean  low  water. 

The  estimated  cost  of  this  channel  is : 

I.  34,000  culiic  vards  cxcavutinii,  by  dre(l|{iug,  at  so  cents 817,000 

'i,  10,U0II  cubic  .varilH,  with  cnits  aud  barrows,  at  :ti!  cents :(,000 

Addingfor  eiinliiigcucicB,  say 9,000 

Total 23,000 

Aoionnt  appropiialcd  by  act  ofCcin^jrcss,  approved  Juno  10,  1ST2 9^,000 

Ko  further  appropriation  is  recommended  to  be  made  for  this  harbor. 
By  instructions  from  the  Dopartmeut,  dated  June  14, 1872, 1  transferred 
the  charge  of  this  work  to  Major  G.  K,  Warren,  Corps  of  Engineers,  on 
the  .'iOth  Juue  last. 
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survey  of  well'8  harbor.  maine. 

United  States  Engineer  Office, 

Portland,  Maine,  Xocember'2, 1871, 

Tliis  Iiarbor  is  funned  by  n  small  estaary  known  as  ■Webliannet  Hiver, 
wliiuli  is  about  one  udiI  a  half  miles  in  leiifjth  and,  on  an  average,  about 
'200  yards  in  wiiltb,  haviiig  two  small  branclies,  eacb  about  half  a 
mile  ill  length.  It  is  situated  about  midway  between  Portland,  Maine, 
nud  Portsmouth,  Sew  Hfimpsbire,  and  seven  miles  to  tbe  westward  of 
Goat  Island  light,  off  Cape  Porpoise.  A  wide,  sandy  beach  extends 
alont;;  the  coast  for  several  miles  above  and  below  this  harbor,  causJDC 
at  its  entrance,  a  bar  about  oOO  yards  in  width,  with  i'J  feet  of  water 
upon  it  at  mean  low  water,  or  12  feet  at  high  water,  while  immediately 
inside  this  bar  there  are,  in  a  space  of  but  small  extent,  from  ii  to  8  feet 
of  water  at  mean  low  water, 

The  harbor  is,  for  the  most  part,  surrounded  by  low,  miirshy  f^trnnd, 
except  near  its  head,  where  it  is  nearly  dry  at  low  water,  and  has  bat 
lU  feet  of  water  at  high  water,  the  two  smaller  branches  having  but  7  to 
8  feet  at  high  water.  From  which  facts  it  is  seen  that,  although  ves- 
sels may,  at  high  water,  cross  the  bar  with  10  to  12  feet  of  wat«r.  they 
cauuot  reach  the  wharves  at  the  bead  of  the  harbor  with  more  than  7 
to  9  I'eet  of  water. 

The  survey  of  this  harbor  was  provided  for  by  the  river  and  harbor 
bill  of  Man:h  3, 1871,  and  for  this  reason  it  is  supposed  to  have  been 
called  for  with  a  view  to  the  improvement  of  its  navigation.  Several 
years  since  a  crib-work,  ballasted  with  stone,  was  built  by  the  (Jnited 
States  Government  at  the  entrance  to  the  harbor  on  the  northern  shore, 
apparently  for  tbe  purpose  of  contracting  its  width  and  increasing  its 
depth  over  the  bar.  This  crib-work,  though  somewhat  injured  by  the 
action  of  the  tides,  is  still  in  a  tolerably  good  condition,  and  with  some 
repairs  would  answer  sufKcieutly  well,  for  the  present,  the  pnr|>ose  for 
which  it  was  intended.  Its  length  is  about  250  yards,  which  is  believed 
to  be  sufScient,  as  the  effect  of  increasing  it  would  only  be  to  throw  the 
bar  farther  outward,  as  has  apparently  already  been  done,  if  indeed  tbe 
crib-work  could  withstand  the  violence  of  the  storms  to  which,  on  its 
extension,  it  would  be  in  a  much  greater  degree  exposed. 

Again,  it  might  bo  suggestetl  to  deepen  the  harbor  by  dredging  so  »s 
to  allow  larger  vessels  to  reach  the  wharves  at  its  head ;  but  the  con- 
stantly shitting  character  of  its  sandy  bottom  would  render  this  im- 
practicable and  a  fruitless  waste  of  money. 

This  harbor  is  situated  in  the  Kennebuuk  collection-district  j  its  com- 
merce is  very  small  and  unimportant,  there  being  but  twelve  small  ves- 
sels owned  in  the  place.  During  the  fiscal  year  endiug  June  3n,  1S71, 
no  revenue  whatever  was  collected  there. 

In  view  of  all  these  facts  it  would  not^  in  my  opinion,  be  advisableat 
the  present  time  to  give  any  attention  to  the  improvement  of  this  har- 
bor further  than  the  repair  of  the  crib-work  and  the  placing  of  the  buoy 
at  its  outer  end,  the  cost  of  which  would  be  abnut  (5,000. 

Accompanying  this  is  a  map  of  Webhaunet  Kiver,  showing  the  por- 
tion of  the  bar  and  of  the  crib-work  at  its  mouth,  as  well  as  the  depth 
of  water  at  mean  low  water. 
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V   a?. 

survey  of  fii:"tees-jiile  falls,  new  hampshjue. 

United  States  Engineee  Office, 

Portland,  Maine,  Xocember  1, 1S71, 

A  siirvoy  was  iiiaOe  of  tliia  pinoe  during  the  months  of  December, 
ISTtt,  iiiid  January,  1871,  wliicli  survey  eniltraceil  the  falls  for  an  extent 
of  tnenty-one  and  one-hnlf  miles,  the  falls  and  mill-dam  at  Korthum- 
berl;md,  Xew  Uampahire,  (op[>o3ite  Guildhall,  Vermont,)  the  bridge  and 
rapiils  in  Monroe,  New  Hampshire,  (opposite  Baniet,  Vermont,)  Mcln- 
dou's  Tails  and  niill-dam  and  the  ledge  about  one  mile  above,  and 
Dodge's  Falls  and  mill-dam.  Maps  and  drawings  of  all  these  localities 
nere  forwarded  to  the  Department,  as  a  part  of  niv  report  thereon, 
dated  February  11,  1871. 

Tliis  snr^'e.v  was  nmdv  upon  the  ice,  which  ofi'en^d  utlvanlages  not  to 
Im'  had  nuder  any  other  circumstances,  and  it  is  believed  to  be  siifli- 
cieiitly  accurate  and  reliable  lor  the  puriiosea  for  which  it  was  intended. 
I  liave  IxH'n  nnable  to  ascertain  the  object  of  the  :-e»vrrey  called  for  by 
not  of  Marc';  S,  1871,  unless  it  was  for  the  purpose  of  again  bringing 
llic  matter  up  for  consideration.  An  additional  survey,  however,  has 
been  made  of  the  river  for  an  extent  of  about  two  miles  below  the  foot 
of  tilt' "  falls,"  so  as  to  embrace  the  month  of  l*assumi>sic  River  and  the 
i.slinids  in  its  vicinity,  a  map  of  whiidi  is  hereirith  inclosed. 

Fifteen-Mile  Falls  form  a  part  of  Cnnnectieut  lliver,  commencing  at 
haltim.  Xew  llanipshin',  about  two  hundred  and  seventy-five  miles 
iiliove  the  mouth  of  the  river,  and  extending  down  to  Monroe,  Xew 
llainpshii-e.  a  distance  of  twenty-one  and  one-half  miles. 

An  investigation  of  the  matter  shows  that  tlie  object  of  the  conteni- 
I'hiti'd  iuiprovoment  of  this  locality  is  solely  to  facilitate  the  lumber 
tntdi'  of  the  country  a<ljacent  to  the  river  and  its  tributaries  above  the 
tiills,  but  that  there  are  diverse  opinions  as  to  the  manner  and  desira- 
bleness of  improving  it  among  the  leading  business  men  of  the  country, 
men  who  have  had  the  most  experience  in  its  lumber  trade  and  who 
lire  most  interest^'d  in  it.  It  appears  that  the  liver  is  used  for  the 
tninsportation  of  lnml>er  only  during  the  higher  stages  of  the  water,  or 
when  not  Ih-Iow  its  medium  height ;  there  being  in  the  Fifteen-Mile 
Falls  almiit  three  feet  of  water  in  its  lowest  stages,  and  about  twelve  to 
t'liLirlei'n  feet  in  its  ordinary  spring  freshets.  The  obstructions  to  its 
transportation  mv  eimtined  to  but  few  points  between  the  month  of 
M'ells  lEiver  and  Conneeticut  Lake,  near  the  source  of  Connecticut 
Itiver.  Wells  Itiver  is  fourteen  miles  below  the  foot  of  Fifteen-Mile 
l'iill.i.  and  about  one  hundred  miles,  by  river,  below  the  foot  of  Connec- 
licut  Lake.  Formerly,  before  railroads  were  hi  operation  along  and 
near  this  river.  im|>rovements  were  made  by  private  coriwrations  at  tlie 
niosi  difficult  points,  by  removing  some  of  the  most  troublesome  bowl- 
'Ivrs  in  Fifteen-Mile  Falls,  and  building  "slips ''  or  sluice-ways  over  the 
inill-danm  at  Mclndoe's  Falls  and  Dodge's  Falls — both  situated  between 
Fifteen-Mile  Falls  and  Wells  iJivcr.  Below  \\'ells  River  rjifts  were  run 
down  the  Connecticut  to  Springtield,  Massachusi'tt.s,  and  Hartford, 
Couneeticnt.  through  locks  which  bad  been  built  by  private  corpora- 
tions at  the  following  points,  v'lx :  the  White  lliver  locks  at  Hanover, 
Xew  Hampshire ;  (juevchy  lock.s,  at  Hartford,  Vermont ;  Bellows  Falls 
liH-ks,  at  Itellows  Falls,  Vermont ;  Miller's  Kiver  lo(;ks  and  Turner's  Falls 
I'K'ks,  »t  Montague,  Massachusetts:  Hadley  Falls  locks,  at  Hadley 
Tails,  Massjiehusetts :  and  some  below  Springfield,  which  were  used  in 
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low  Btnges  of  tlic  river.  These  locka  were  bailt  originally  for  tA»ek- 
water  uarigation  of  tbe  river  by  boata  sixty  feet  is  length  and  thittene 
feet  in  width ;  and  it  was  the  size  of  these  locks  which  regulated  the 
dimensious  of  the  rafts  sent  from  up  river.  These  locks  were  built  ol 
wood,  and  in  course  of  time  required  much  repair,  bnt  instead  of  re- 
pairing theni,  their  use  was  abandoned  when  the  riulroada  ^ong  tb« 
river  and  its  tributaries  furnished  facilities  for  the  transportation  of 
sawed  lumber  to  the  most  desirable  market.  So  that,  of  late  yearx,  tbe 
sawed  lumber  has  been  transported  altogether  by  rail,  that  from  North 
umberlaiid,  Tfew  Hampshire,  and  above,  to  Portland,  Maine,  and  Ihit 
from  below  S'ortbumberland  to  Boston,  Springfield,  and  other  |M>inlo 
reached  by  railroad. 

It  is  the  opinion  of  some  that  tbe  only  improvement  to  be  derived  i» 
the  removal  of  such  obstructions  only  as  will  facilitate  the  rnnDing  of 
logs,  and  that,  whatever  facilities  may  be  provided  for  rafting  saved 
Inmber,  it  is  not  probable  that  it  would  be  transported  otherwise  than 
by  railroad;  while  others  express  the  opinion  that  the  Inmber  trade  of 
the  river  would  be  greatly  benefited,  not  only  by  removing  obstmctioo^ 
to  the  rnuuing  of  logs,  but  also  by  making  tbe  proposed  improvemeBt* 
for  the  ratting  of  sawed  lumber,  whereby  the  lumber  trade  would  !«• 
lunch  increased,  owing  to  »  diminished  cost  of  transportation,  as  (vin 
])ared  witli  the  present  railroad  prices,  and  a  saving  in  fireight  reahwd 
of  not  less,  probably,  than  from  fifty  to  seventy-five  thousand  dollars » 
year;  this  estimate  being  biised  on  the  tact  that  there  would  be  a  sav- 
ing of  not  less  than  82  jier  thousand  feet  of  lumlter  on  tbe  present  r.n\ 
road  prices,  and  on  the  fact  that  the  qnantity  of  Inmber  now  cut  on  the 
river  and  its  tributaries  above  Fifteen-Mile  Falls  is  about  fifty  millinD* 
of  feet,  and  would  probably  be  increased  to  seventy-five  millions  a  yeai. 
of  which  one-half  would  probably  be  transported  in  rafts  to  marLn- 
on  the  river  below.  This  iiictttase  would  necessarily  dei>end  also  npnu 
the  repair  and  re-opening,  for  rafting  business,  of  the  several  locts  If 
low  Wells  Biver;  whereas  the  runniugof  logs  would  be  indepondeni 
of  those  locks.  The  lumber  trade  would  doubtless  be  much  increawl 
by  either  method  of  improvement,  and  separate  estimates  are  hpn-in 
submitted  for  tlio  cost  of  each,  applied  only  to  localities  above  ^V(■1!^ 
Kiver. 

Tbe  following  are  the  principal  difficulties,  and  the  points  when'  iIh-v 
occur,  named  in  the  order  of  their  locality,  viz : 

1.  The  mill-diim  at  Norlliumherland,  Seic  Hampshire,  opprnftf  OkH- 
hall,  Vermont. — This  place  is  about  fourteen  miles  above  the  head  •< 
Fifteen-Mile  Falls.  The  river  here,  about  300  feet  wide,  is  otwtriKTed 
by  a  crib-work  dam,  which  extends  up  the  river  in  zigzag  lines  nearlc 
to  the  bridge,  the  dam  being  2  feet  high  at  its  upjwr  extremity  and  *• 
feet  at  its  lower  extremity,  as  represented  on  tbe  drawing  heretofi>T>- 
forwarded.  This  dam  is  so  arranged  in  order  to  prevent  the  overf-*' 
of  lands  on  low  banks  above.  As  built,  it  offers  no  obstruction  te  th'- 
running  of  logs  when  the  river  is  at  a  suitable  height  for  that  bosioess: 
bnt  for  the  railing  of  sawed  timber  it  would  be  desirable  to  have  »  A\t 
or  sluice-way  near  the  saw-mill  at  the  western  extremity  of  the  dan:. 
A  sluice-way,  constructed  of  timber,  on  the  plan  describe*!  in  the  dra« 
ings  heretofore  forwarded,  would,  it  is  believed,  meet  the  otijeri  - 
view.  In  order  to  prevent  nuy  unnecessary  waste  of  water  at  this  dai- 
it  is  proposed  to  have  a  gate  constructed,  or  else  to  have  pinnks  let  int- 
grooves  at  the  head  of  the  sluiceway,  the  planks  being  removahk*  i' 
pleasure, 

■2.  FifUrii-imir  Fiith.—'nic  river  at  these  falls  averages  alwnt  2-«i>  fr 
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iD  width,  and  is  ohstnicted  with  onmerbas  bowlders,  eapecially  at 
the  head  of  the  falla  near  "  Sumner's,"  ntid  iu  the  "  Three-Mite  Bapids," 
or  "  Horse-race,"  near  the  foot.  These  bowlders  vary  in  size  from  2  to 
10  feet  in  diameter,  but  it  is  only  the  largest  of  these,  varying  from  5 
to  10  feet  in  diameter,  that  it  is  particularly  desirable  to  have  removed. 
In  order  to  open  a  channel  of  the  desired  width,  say  150  feet,  it  would 
reqairo  the  removal  of  from  300  to  400  of  these  bowlders.  This  im- 
provement is  required  as  well  for  the  runuin^  of  logs  as  for  the  rafting 
of  sawed  lumber.  Below  the  "Falls"  the  river  widens  out,  and  con- 
tains nmuerons  islands  and  channels,  for  a  distance  of  about  two  miles, 
or  for  a  distance  of  about  half  a  mile  below  the  mouth  of  Fassumpsic 
River.  In  the  running  of  logs  difficulties  are  here  met  with  from  their 
liability  to  leave  the  main  channel  and  lodge  upon  the  islands  and  flats, 
where  they  have  to  remaiu  for  a  rise  of  the  river,  or  else  would  require 
much  labor  to  be  removed  into  the  proper  channel.  It  is  believed  that 
these  didiculties  would  be  obviated,  in  a  great  measure,  by  booms  {ilaccd 
each  side  of  the  channel,  (marked  A,  B,  C,  D,  B,  F,  and  tt,  in  the  accom- 
X>anyin{:  drawing,)  so  as  to  divert  all  the  logs  into  that  channel.  This, 
liowever,  would  involve  the  necessity  of  the  removal  of  the  booms  dur- 
ing the  winter-months,  to  avoid  destruction  by  the  ice. 

3.  Kapids  tit  the  bridge  in  Monroe,  Ifeic  Hampshire,  opposite  Bamet, 
Vermont. — These  rapids  are  about  four  miles  below  the  toot  of  Fifteen- 
Mile  Falls,  or  ten  miles  above  Wells  Kiver  Jnnctiun.  At  this  place 
there  is  a  narrow  channel,  which  follows  the  south  or  left  shore  of  the 
river,  as  shown  in  the  drawings  heretofore  forwarded,  through  which  rafts 
were  formerly  run.  The  fall  here  is  but  ten  inches,  and  there  do  not 
appear  to  be  any  ditliculties  requiring  attention. 

4.  Ledge  about  mie  mile  ahore  Mclndoe's  Falls,  or  Jire  miles  below  the 
foot  of  i'i/tneu-Mile  Falla. — This  ledge  is  nlwut  in  the  middle  of  the 
river,  and  is  so  situated  as  to  force  rufts  down  its  eastern  channel  upon 
a  rocky  point  in  the  bend  below.  With  a  view  to  facilitating  the  raft- 
ing of  Imuber,  it  is  desirable  that  the  ledge  should  be  removed,  so  that 
rafts  may  be  run  clear  of  the  rocky  point  below.  The  extent  of  this 
ledge,  which  it  is  proposed  to  remove,  is  Of!  feet  in  length  by  17  feet  in 
width,  and  about  1  yard  iu  depth,  equal  to  about  ISO  cubic  yards. 

;"(.  Mclndoe's  Falls  and  mUl-dam,  eight  miles  above  Wells  River  Juno- 
tion. — Here  the  river  widens  to  a  distance  of  about  SOI)  feet  at  the  dam. 
This  dam  is  of  wooden  crib-work,  and  is  in  good  condition.  It  rests  oil 
a  slate  ledge,  the' strata  of  which  are  nearly  vertical  and  at  right  angles 
nearly  to  the  river.  The  fall  of  water  is  14.8  feet,  and  affords  water- 
power  for  the  most  extensive  sawmills  on  the  river.  About  midway 
of  the  dam  there  is  a  ledge,  through  which  a  sluice-way  was  once  cut, 
some  of  the  wood-work  of  which  still  remains.  This  sluice-way  is  about 
100  feet  in  length  by  25  feet  in  width.  Logs  are  now  run  over  this  dam 
without  difficulty,  but  for  facilitating  the  rafting  of  sawed  lumber  it  is 
desirable  to  have  the  old  sluice-way  excsivated  to  a  sufficient  depth, 
and  a  new  one  constructed  on  the  plan  previously  forwarded.  The 
dimensions  of  these  sluice-ways  are  regulated,  iu  all  cases,  by  the  size 
of  the  locks  on  the  lower  part  of  the  Connecticut  Kiver,  heretofore  re- 
ferred to,  and  by  the  fact  that  about  18  inches  of  water  is  required  to 
float  the  rafts.  The  quantity  of  rock  excavation  that  would  be  required 
for  building  this  sluice-way  is  230  cubic  yards. 

C,  Dodges  Falls  and  miltdam,  four  mites  abore  Wells  Hirer  JiinctioH. — 
These  falls  are  about  350  feet  wide  at  the  mill-dam,  with  a  fall  of  13.1 
feet.  The  dam  is  built  of  crib-work  ballasted  with  stone,  and,  in  its 
present  condition,  it  offers  ui)  obstruction  to  the  running  of  logs  over 
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it.  For  the  rafting  of  sawed  lumber,  a  slip  or  sluice-wa;  was  built  wv. 
ei'at'  years  ago,  near  the  eastern  end  of  the  dam,  but  it  do  1oD|*eT  exi^iti. 
The  improvement  now  desii'ed  at  this  place,  for  fanilitatiDg  theraniii!; 
of  sawed  lumber,  is  a  slip  or  sluice-way  at  the  sit«  of  the  old  slaire  «aj. 
tlie  plan  and  dimenaiona  of  the  sluice-way  to  be  the  same  as  that  tiwi;; 
nated  for  Mclndoe's  Palls. 

The  following  estimates  are  submitted  for  the  iinprovements  proposal 
as  above,  viz: 

1.  For  improring  Ike  rirri-  for  Ike  rnniitn?  0/  logt  unfjr. 

1.  RemnvingbnwIdetHiu  Fifl;eun-Mil«  Falls,  («aj') - j|ii,<".iiii 

2.  Kooma  nvar  foot  uf  Fiftmii-Milo  FoIIb ;l.i«i  . 

3.  Removing  liilgc,  live  miles  below  Fiftrcn-Mile  Falls >t'' 

4.  Kngiuucrinjc  nml  continfteiicien l.U"  ' 

Total lo,(«"  ■ 

i  For  iwproriug  tie  rircr  for  ii?ftiit7  laircd  liimbrr. 

1.  SInict-wuy  (laifi^et  Ions)  at  NorIliiim1>i^rlnD(l  Falis fl.i"'- 

■2.  RKmuviiig  bowlilcro  in  Firt«eii-Mile  Falls,  (HBa'wvt:) li'.i"' ' 

:l.  Rnomsnearfoot  of  Fi[tecn-&IilD  Falls,  (as  above) :{,»■> 

4.  Removing  ledjje,  five  miles IihIow  Fitlcen-Mile  Falls,  (oi  abuvf) .  :!'•■ 

5.  Sluice-way  (UOfuet  long)  at  Mclndoe's  Falls,  including 3311  cnliic  yards 

of  rock  escnvation , " a.<"  ■■ 

ti.  Sluice-ten;  (111)  feet  long)  at  Duilge'ii  Falls,  InrlitdiiigHubaEructnrc  of 

crib-morii ".""  1 

7.  Kiifiiuceriuj;  anil  e"nliiij;i'ncic9 ^.  T^i'  > 

Total *(.(•>'• 

From  the  foregoing  estimates,  it  tipjiears  that,  lor  tbe  improveniPDii-: 
Oonnceticnt  Itiver  at  Fifteen-Mile  Falls  and  the  other  localities  in  tbrir 
vicinity  above  Wells  Kiver  Jaiivtion,  there  will  be  required  the  foil"" 
ing  sums,  viz : 

1,  Foi-ilsiiiiiinivrnienI,  fiiv  the  tinniiiiR  of  loK-i  imly H-"." 


This  second  estimate  does  not  include  the  cost  of  any  of  theimpnivr 
ments  below  "\Vells  Kiver,  which  are  iudiapeiisable  for  carrying  out  tb- 
propotscd  system  of  iinproTenient.-*.  Moraover,  tbe  subject  of  the  majr 
tenance  of  these  works  is  also  to  be  considered,  as  well  as  the  right  <■! 
the  United  States  Goveniment  to  interfere  in  any  manner  with  tbe  mil! 
dams  belonging  to  ]»rivate  parties,  as  well  as  the  control  and  owwr 
ship  of  the  proposed  improvements  when  completed — objection!^.  !»»■ 
ever,  which  do  not  so  mucb  apply  to  the  proposed  impiovemeutstiir 
tbe  running  of  logs  only,  owing  to  the  rharactcr  and  locality  of  sicb 
improvements. 

In  consideration  of  the  above  facts,  it  is  respectfully  recomnieDili-J 
that  whatever  attention  the  United  States  Government  may  see  fit  !•• 
bestow  toward  the  improvement  of  this  river  at  Fifteen-Mile  Falls  ami 
its  vicinity,  for  the  purpose  of  fitcilitating  the  lumber  traile  upon  ■!. 
it  sbould,  for  the  present,  be  applied  solely  with  a  view  to  the  rnoBin; 
of  logs. 

The  aaiount  estimated  for  this  is  (ns  above)  415,000,  which,  ii  *■ 
believed,  could  be  profitably  expended  upon  the  work  dnring  the  ofi' 
liscal  yeai'. 
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V  28, 

mereimac  river,  massachusetts. 

United  States  Engineer  Office, 

Portland,  Maine,  Febraary^S,  1872. 

General:  I  liave  the  honor  to  Bubmit  the  following  report*on  the 
snrvey  of  Merrimac  Biver,  from  the  footof  UazeltineKapidsup  to  Law- 
rence, Massachusetts,  (a  distance  of  seven  and  a  quarter  miles,)  made 
aniler  my  instructions  by  my  assistant  engineer,  Mr.  Gotham  P.  Low, 
jr.,  civil  engineer,  in  the  months  of  October  and  November  last. 

Accompanying  this  is  the  report  of  Mr.  Ijow,  with  five  drawings,  ex- 
hibiting the  results  of  the  snrvey.  Sheets  Nos.  4  and  0  are  maps  of  the 
Ijower  lipids,  as  snrveyed  last  antnmn  by  Mr.  A.  C.  Both,  civil  engi- 
neer, irhile  inspector  of  the  work,  showing  the  present  location  of  the 
cbanoel  and  the  progress  thus  far  made  in  its  excavation  at  that  place. 
These  drawings,  together  with  Mr.  Low's  report,  exhibit  all  the  obstacles 
to  the  navigation  of  the  river  from  Haverhill  up  to  Lawrence ;  they  also 
show  that  the  qnantity  of  work  that  is  necessary  for  improving  its  nav- 
igation greatly  exceeds  the  estimates  heretofore  made  therefor ;  and, 
moreover,  that  althongh  it  is  practicable  to  make  the  river  navigable, 
in  the  manner  hitherto  projected,  with  a  depth  of  4  feet  of  wat«r  at  low 
water  ap  through  Hazeltine  Bapids  and  the  Lower  Falls,  the  head  of 
tide-water,  it  would  be  impracticable  thus  to  make  it  navigable  throagh 
the  Upper  Falls  and  above  {without  a  vast  amount  of  excavation)  ex- 
cept in  the  most  favorable  condition  of  the  river,  which,  as  stated  by 
Mr.  Low,  must  be  aa  follows,  viz :  "  low  water  in  the  river  above,  caused 
by  shutting  off  the  supply  at  Lawrence ;  and  a  high  tide,  when  the  sur- 
face of  the  river  at  the  foot  of  the  Upper  Falls  would  stand  at  S  feet 
above  datum-plane." 

This  stage  of  tbe  river  would  be  necessary  in  order  to  slacken  the 
current  at  the  Upper  Falls  to  a  state  practicable  for  navigation,  which 
would  seldom  occur  except  at  night  or  oa  Sundays. 

The  following  is  an  estimate  of  the  qnautity  of  work  to  he  done  and 
the  probable  cost  of  same  for  thus  improving  the  navigation  of  this 
river,  viz : 

1.  EicaTBtinKa  cb annul  60  feet  wide  and  4  feet  deep  at  meaa  low  water 

tbrongU  HuzeltoD  KapUla,  1,900  cubic  yards,  nt  $6  per  cable  yard $11,400  00 

'i,  CampletingChechanQeltasame  width  anddepth  at  me  Lower  Falls,  2,500 

cubic  jonls,  at  $6  per  cubic  yard .     15,000  00 

3.  Excavatitig  cliannel  No.  2  at  the  Upper  Falls  60  feet  wide  and  4  feel  deep, 

(oa  abown  ou  accompan3'iDg  drawms  No.  3,)  and  removing  rocke  froui 
cbannelbelow,  6,500culjioyanlB,  at  tSper  cubic  yanl 39,000  00 

4.  ExcaTatingchannt'lthronghuhoaleNos.  4  and 6,  (above Upper,FallB,) 4,000 

cnbicjard8,att3 18,000  00 

5.  Engineering  eipeueeH  and  other  coutingenclu,  say 7,  GOO  00 

Eatimatedooatof  obtninlns  a  Davigable  depth  of  4  feet  up  to  the  lower  lork 
at  Lawrence  iu  an  onlinary  Ht^^e  of  the  river,  (being  in  tidilitiun  to  the 
amoant  already  eiptinded  thereon) BTi,  000  CO 

Even  with  this  work  it  is  believed  that  there  would  still  be  great  rtifB- 
culty  in  passing  the  Upper  Falls,  where  the  velocity  of  the  current  is 
three  miles  an  hour  in  a  medium  stage  of  the  river;  while  a  channel 
excavated  to  a  width  safticient  to  materially  reduce  tiiis  velocity  would 
so  lower  the  river  above  as  to  require  the  removal  of  several  bars  not 
above  estimated  for. 

The  only  practicable  method  of  making  tills  river  navigable  up  to 

«i  ^  .oylc 
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Lawrence,  in  all  Btages  of  the  river,  (except  freshets,)  is,  in  my  opinion, 
to  build  a  dam  and  lock  at  the  Lower  Falls,  where  the  ledge,  wluch  n 
tends  entirely  across  the  rirer,  furnishes  an  excellent  fonndation.  Tbi- 
dam  would  have  to  be  about  900  feet  in  length,  and  about 9 feet:: 
height,  the  cost  of  which,  with  the  lock,  together  with  the  dredging  llw 
wonld  be  required  at  Hazeltine  Kapids,  the  Lower  Falls,  the  l'j>i«-: 
Falls,  and  above,  wonld  probablj  be  not  less  than  9130,000,  in  additii'i 
to  the  work  already  done.  This  would  give  a  channel  that  would  > 
navigable  in  all  stages  of  the  river,  except  freshets,  and  wonld  obvui' 
all  the  rapid  and  dangerous  currents  at  the  Lower  Falls  and  above. 


Ukiteu  Statem  Enginef.r  Omci. 
Portland,  Mainr,  Dttrmitr  19.  K'. 

General:  I  have  tbe  honor  to  report  that,  in  accordance  with  yonr  inttmctioc- - 
October  1, 1  have  made  a  ffeueral  examiDation  of  the  Merrimoc  Rivet,  Mwi>chii*r- 
between  the  foot  of  Hazeltine  Ritpids,  near  HaTerbill,  and  the  Lower  Lucks  u  Li< 
ronce,  together  with  detailed  Barvey a  of  such  bard  and  shoaln  as  offer  obaimclinB-: 
navigation.  The  drawings  herewith  Hubmitted  as  the  result  of  this  examinatioa  i.-- 
desiguated  as  follows  : 

Sheet  Xo.  1. — Profile  of  channel  of  Merriruac  River  betweeu  the  foot  nf  t1i« Ku-'.'.- 
Sapids  and  the  Lower  Locks,  Latrreuce,  with  maps  of  bara  existing  above  ib«  Vy 
Falls. 

Sheet  Xo.  3.— Map  of  Hazeltiae  Rapids. 

Sheet  Xo.  3.— Map  of  Upper  Falls. 

The  datnm-plane  aasnmed  for  all  elevation  relating  to  this  work  U  10  ffcl  !•!' ' 
bench  OD  Ring  Rock,  at  foot  of  Hazeltine  Rapids.  (Yom  thia  bench  a  lin*  of  h'  ■ 
was  ran  to  the  Lower  Rocks  at  Lawrence,  a  distance  of  37,900  feet,  meaaartd  alMij '.' 
bank  of  the  river,  aud  the  zero  of  all  gauges  made  to  correspond  with  thi»  dalam. 

The  proposed  improvement  of  this  river  for  the  purpose  of  navigitioa  conieap'j--- 
thecleariug  of  a  cbaunel  GO  feet  wide,  and  having  i  feet  depth  of  water  at  low>i».-" 
The  elevation  of  the  surface  of  the  water  at  mean  low  tides  and  at  low  sta^  u: ' 
river  Is  found  to  be  at  Ring  Rock  3.3  ftet  above  the  datnm-plane,  and  an  estinuK :« 
been  made  for  tbe  excovation  of  a  cbannel'waj  at  the  Hazeltine  Rapids,  I  frcl  1- 
at  that  height  of  water.  The  bottom  of  the  channel  estimated  for  at  the  Lowri )  - 
is  on  tbe  same  level.  At  the  Upper  Falls  the  bottom  of  the  proposed  chauocl  ba> '"  - 
placed  at  an  elevation  of  4  feet  above  dotnm,  for  reasons  to  be  hereafter  sobnill'^. 

The  excavation  of  these  channels  i«  estimated  at  tbe  following  quantities  atn!  '.<-' 
At  Hazeltine  Rapids : 

l,9C'0cubic  yards  of  gravel  and  bowlders,  at  86 (Il.i'   • 

At  Lower  Kails,  (estimate  of  Mr.  A.  C.  Both,)  in  addition  to  that  already 

removed,  2,500  cubic  yards,  at  $6 1-"'  '■* 

At  Upper  Falls,  {cbamiel  No.  1,1  11,000  cubic  jatds,  Bt$G W  ■•'   ■ 

At  Shoals  No.  4  aud  No.  6,  4,000  cubic  yords,  at  $3 li"-  " 

I'M f    ■ 
Contingencies,  say imi" 

Estimated  total  cost  of  obtaining  a  narisable  depth  of  4  feet  to  the  Lower 
Locks,  Lawrence,  at  ordinary  stage  of  the  river  ...... ., ..    IIj '"  " 

By  reference  U)   the  profile   of  the  river  shown  on  sheet  No.  1  it  willbf<*»f^ 
that  the  fall   between   the  head   of  the   Ujiper  Falls  aud  the  foot  of  tht  H»"-"  ■ 
Itapids,  a  distance  of  10,517  feet,  is  at  ordinary  high  water  3,75  feet     At  l#»  '  ■ 
this  is  incrwised  to  about  7  feet.    Two  feet  of  this  fall,  both  at  high  and  l»w  "''* 
is   in  a  distance  of  2,000  feet  at   the  Upper  Falls,  aud  npou  the  complftivB  >!  ■    i 
channel   through  the   bar  at  the  Lower  Falls   this  slope   wilt  h»  conwknU.'         I 
creased,  especially  at  low  tide.    The  present  average  velocity  is  about  5  hrt  p^** 
ond.    During  seasons  of  scarcity,  the  water-power  companies  owning  tbe  dan*  >- 
canals  above  so  regulate  the  discharge  that  no  water  is  wasted  over  tbe  dan  W  L»* 
rencc,  but  the  whole  pauses  through  the  mill-wheels  during  tbe  boun  of  6| ».  e.  '■      I 
filp.  m.    Theaniount  of  water  so  flowing  on  October  10,  the  river  beinj'thtnlo'."^!      • 
according  to  Hiram  F.  Mills,  esq.,  chief  engineer  of  Essex  Connly.  very  i>«"lj  *  " 
cubic  feet  per  second  during  the  running  of  the  nulla.    This  amount  iheproptM-'' 
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iieigbt  during  tbe  rnnaiUK  of  the  millH,  but  during  the  night  it  is  thought  thnt  this 
lieJKht  will  be  so  much  redacod  as  to  cause  onl;  a  mmlerate  velocit;  of  water  in  the 
chaoDel  at  tbe  Upper  Falls  when  tbe  tide  is  high.  It  ispresnined  tbat  barges  cau  only  be 
towed  over  those  falls  under  tbe  circumstances  mentioned,  viz :  low  water  in  the  river 
above,  caused  by  the  shutting  off  of  the  supply  at  Lawrence,  and  a  high  tide  when  the 
HiiTface  of  tbe  river  at  tbe  foot  of  the  Upper  Falls  would  stand  at  S  feet  above  datum. 
Tbe  bottom  of  tbe  channel  proposed  for  tbeae  falls  has  therefore  l>een  placed  4  feet 
Ill-low  the  above  surface,  or  4  feet  above  the  datum-plane.  At  present  the  effect  of  the 
tide  is  not  observable  above  the  foot  of  tbe  falls  unnet  consideration. 

Iq  the  examination  of  the  river  alwve,  the  following  bars  having  been  found  au^ 
surveyed,  are  shown  on  sheet  No.  1:  No.  4,Jn8t  below  "Gage's  Ferry."  17,000  feet  above 
King  Rock  ;  No.  5,  below  Fish  House,  3-2,500  feet  above  Ring  Rock ;  and  No.  6,  near 
Tuoutb  of  ShBwabiu  Kiver,  35,000 feet  above  the  s^me  ))o<nt.  The  amount  of  dredging 
required  upon  these  bars  will  depend  upon  the  effect  of  tlie  excavation  below  in  draw- 
inf;  dowQ  the  river,  but  it  has  been  estimated  at  2,000  cubic  yards  each  for  shoals  No. 
4  and  No.  6,  and  nothing  for  No.  5. 

I  wonid  reapecCfully  coll  your  attention  to  the  fact  that  tlie  elevation  of  tbe  niiter- 
nill  of  the  lower  lock  of  the  Lawrence  Canal  is  10.75  feet  above  datum,  while  the 
beight  of  wat«r.in  the  river  at  that  point  is  only  li).3  feet  at  ordinary  low  water,  and 
at  extreme  low  wat«r,  after  ibo  supply  has  been  shut  o9'  over  Sunday,  tbe  height  ia 
uuly  11.1  above  datum. 

The  depth  of  water  at  this  miter-sill  will  be  diminished  by  the  clearing  of  the  river 
Ih<1ow,  and  should  it  l>o  the  design  to  navigate  the  river  above  Lawrence,  it  would  bo 
uFcenarj  to  change  the  level  of  this  lock.  It  would  also  be  necessary  to  raise  the 
railroad-bridge  crossing  near  tlie  head  of  the  Lawrence  Canal  an>[  several  road-bridges. 

I  would  also  call  your  attention  to  tbe  existence  of  a  fall  of  10  feet  near  Lowell, 
known  as  "  Hunt's  Falls."  Should  it  be  the  intention  to  improve  the  river  for  navi- 
gation as  far  as  Lowell,  it  would  be  advisable  to  make  an  eianination  at  that  point. 

Ah  before  stated,  the  fall  between  the  head  of  tbe  upper  falls  and  King  Ruck  is  3.75 
fi-at  at  high  tide.  The  distance  being  10,517  feet,  and  the  natural  slope  of  the  river 
lor  that  distance  being  1  foot,  there  remains  only  3.75  feet  at  high  tide  as  available 
full  for  manufacturing  purposes  should  it  be  deemed  advisable  to  build  a  lock  and 
d.ini.    This  being  iucrHasud  to  6  feet  at  low  tide,  the  average  would  be  about  4.4. 

Tbe  surveys  seem  to  show  that  the  water  in  a  chanuel  of  00  feet  wide  and  4  feet 
(lecp  would  have  such  a  velocity  as  to  make  navigation  exceedingly  diHlcult,  while  a 
channel  great  enough  to  materially  reduce  tho  vehicity  would  so  lower  the  river  above 
ius  lo  require  the  ceiuoval  of  several  bars  sbowu  in  prutilu  on  sheet  No.  1. 
Very  respectfully,  your  obedient  servr"* 


Brevet  Brigadier-General  Gkii.  Thom, 

LieuteHaHt-VuloHel  of  Eiigiiieert. 


OORHAM  P.  LOW,  Jm., 

Janntanl  Mngin. 


duxbury  harbor,  massachusetts. 

United  States  Enginebe  Office, 

Boston,  Sla^sachitaetts,  December  1, 1871. 

By  a  resolutioii  of  the  House  of  Rcpreseiitativea,  ilat^d  March  0, 
1871,  an  esainiDation  or  survey  of  the  harbor  of  Duxbury,  Massachu- 
setts, was  called  for,  "with  a  view  to  dredgiiig  and  improving  the 
ttame  so  as  to  aflFord  greater  proteetion  and  facilities  to  commerce,"  to- 
gether with  a  "reiJort  upon  the  feasibility  of  luaking  such  improve- 
ment, and  tbe  probable  cost  thereof." 

This  survey  has  l>eeu  made  under  my  instructions  by  Mr.  Sophua 
Uaagenaen,  assistant  civil  engineer,  and  his  report  thereon,  dated  De- 
cember 1+,  1871,  together  with  the  map  therein  referred  to,  also  pre- 
pared under  my  iustructiou-s,  are  herewith  submitted,  with  my  approval 
uf  the  same. 

The  accompanying  map  shows  tliat  tbe  main  channel  from  Duxboiy 
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Pier  up  to  a  point  opposite  the  soatli  part  of  Clark's  Island,  [viiich  put 
of  the  bay  formB  tlie  ao-calletl  "  Cow-yard,"}  is  very  deep,  being  a: 
places  44  feet  in  deptb  at  mean  low  water;  that  near  the  footof  Clait^ 
Island  tbis  cbaonel  branches  into  two  navigable  cbannels,  the  vestcn- 
most  of  wbicb  leads  up  to  within  3,500  feet  from  the  wbarf  on  Dai- 
bnry  Point,  with  an  average  width  of  400  feet  and  a  depth  of  13  fi^i 
at  mean  low  water.  To  extend  tbis  channel  up  to  that  wharf  wonli' 
require — 

1.  Foraiteptli  of  tifeet  at  mean  lo^  water,  (thereby  girinc  15,%  Tcet  al 
lueaD  high  wat«r,)  the  exoavation  of  130,000  cubia  jordo,  tbo  co«t  of 
wliich,  estimated  at  50  cents  per  cab io  yard,  would  be ffin.^ii}  • 

Adding  for  contingencies  10  per  cent 6,UiU  ■ 


Owing  to  the  small  amount  of  commerce  of  this  port^  and  the  mo," 
drangbt  of  rbe  vessels  (being  chiefly  fishing- vessels)  that  enter  ihi- 
part  of  the  harbor,  and  to  the  fact  that,  if  a  chaDiml  were  eseavab-i 
there,  the  character  of  the  material  is  such  it  is  probable  it  wonld  soo-. 
be  filled  up,  this  improvemeiit  is  not,  iu  my  opinion,  of  sufficient  m< 
portance  to  justify  the  expense  of  making  it. 

That  part  of  the  harbor  which  is  the  most  deserving  of  atteni)i>^ 
with  a  view  to  its  improvement,  is  that  known  as  Miles  Channel.  ('' 
South  Channel,}  wliich  extends  from  the  "  Cow-yard"  weatwanl,  by  it 
sonthern  point  of  Captain's  Hill. 

The  i)etitioners  of  the  town  of  Duxbury,  in  atikiug  for  the  impM - 
ment  of  their  harbor,  had  in  view  the  enlargement  of  this  channel  ■■<'■ 
"  Splitting-Knife  Bar,"  and  the  point  immediately  below  it.  These  hjn 
are  so  formed  as  to  render  the  channel  narrow  and  crooked,  and  im 
practicable  for  the  navigatiou  of  steamers  up  to  the  wharf  on  the  soD'i 
em  point  of  Captain's  Hill,  the  contemplated  termions  of  the  BosK 
and  Duxbury  Railroad. 

The  general  width  of  this  channel  is  about  300  feet,  and  it  is  i'^' 
praed  to  80  enlarge, it,  at  "  Splitting-Knife  Bar"  and  below,  as  to  liaw 
a  chaonel,  at  those  places,  250  feet  in  width,  and  8  feet  in  deptb  ■>■ 
mean  low  water.    This  will  require  the  excavation  of  aboot — 

45,000  CQbio  yards  of  eand  aud  mud,  whiob,  at  40  cents  pn  cabic  jard, 

-would  coat fl-,i''  " 

Forpre«nationofDiixbury  Harbor i»  i" 

Addiag  for  contingencteg,  say l.S*' 

Total »,mc 

As  stated  by  the  United  States  deputy  collector  of  customs  <>'<'> 
was  no  revenue  collected  at  that  port  during  the  fiscal  year  esdiDgJniii- 
30, 1871,  and  the  amount  of  commerce  estimated  by  hioi  for  tbe  lanr 
period  was  $60,000. 

The  following  additional  information  is  also  furnished  by  him: 
Ptymcuth  and  Duibary  Bay  bos  ever  been,  fram  it»  peculiar  IocaliaD,a  vi^u'* 
harbor  of  refuge  in  case  uf  stornis,  aud  bas  probably  saved  huudmdii  of  TD»rl>  I'* 
being  wrecked,  and  yet  its  real  efSciecoy  in  not  one-third  part  of  wbal  it  iBi|cti>  ^- 
the  channels  were  straightened  and  dredged  froni  the  "  Cow-yard  "  thnrnf;!)  10  H-  ' 
Channel,  so  that  tbe  vessels  could  ran  ioto  tbe  upper  and  more  pnit«cled  Inj' ■■»■'<>  " 
being  obliged  to  anchor  in  the  "Cow-yanl"  and  ride  onttheHtnmi  so  liKllyMi''^ 
near  the  open  ocean.  The  reasons  for  tbis  will  be  shown  by  loohing  at  (hp  wdm--.' 
of  the  harbor  survpy  and  noticing  tbo  crooks  in  tbo  channel  at  this  |H>in(  wltick  "■  * 

Srevent  the  possibility  of  ronniug  up  in  au  easterly  storm  without  cieenlioc  r'* 
anger  of  being  blowu  npon  a  Ice  sborc. 
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The  past  has  fallp  proTed  thia,  trith  its  loss  of  life  and  propertT  oa  the  coaat.  lu 
Addition  to  the  ordinary  Doasting-trade,  as  well  as  a  refuge  for  fishing- veasela  in  va- 
I'aTorable  weather,  which  aometiines  numbei  two  huadred  sail,  the  improvaments  in 
ilia  harbor  are  needed  for  stenmers  which  now,  in  Bummer,  are  constantly  going  into 
the  bay,  with  passengers  touching  at  the  different  points.  A  line  of  steamers  is  also 
very  much  needed  to  cross  the  oater  hay  from  Proviiicetown,  connecting  with  the  new 
railroad  ftom  Duzbai;  to  BosUiD.  This  line  of  steamers  will  be  permanently  eatab- 
linhed  as  soon  as  a  channel  can  be  atraightened  and  dredged  so  as  to  enable  them  to 
run  winters  as  well  as  sammers. 

The  Inmber  and  coal  trade  also  demands  the  harbor  improvement,  from  the  fact  that 
the  coast  for  twenty  miles  east,  as  well  as  thirty  miles  west,  to  Ilostun,  can  best  be  sap- 
plied  from  veaaela  unladen  at  Duxbury,  where  there  is  a  safe,  sheltered,  and  cheap 
wharfage,  and  a  channel  free  from  it  '  " 
it«  »>"  means  of  trunsportat'""  " 
oiding  the  danger?  o: 
pecuniary  saving  will  be  made  in  the  diatribi 

road  overand  above  reshipmeot  of  the  same  ... 

wharfage  is  high  and  the  difficulties  of  draw-brulgea  and  overfiowing  docks  are  very 
great. 

It  is  to  be  hoped  that  another  branch  of  trade  and  commerce  can  be  very  ranch  aided 
by  the  contemplated  harbor  improvements,  viz,  for  the  establish  man  t  of  grain-eleva-  i 
toTtt  for  the  shipment  of  grain  from  Daibnry,  which  can  he  readily  carried  over  the 
Waatern  and  Old  Colony  Railroad  to  that  point,  where  vesaola  can  receive  it  withoat  the 
delays  now  incident  to  ahipments  at  Boston,  whore  there  are  few  elevators  foe  that 
especial  pnrpose.  At  the  present  time  I  learn  that  there  are  two  miles  of  loaded  grain- 
cari  from  the  West,  lying  between  Itoston  and  Brighton,  on  the  track  awaitiog  proper 
conveniencea  of  ahipmeut.  It  is  estimated  thac  all  the  freight  could  l>e  mure  cheaply 
and  expeditiously  carried  to  and  shipped  from  Duxbury,  while  the  dangers  of  iqjnry 
tnaa  exposure  would  thus  be  avoided,  as  well  aa  in  the  aaving  of  time- 
In  addition  to  thia,  alaree  Iron-lrade  could  b«  eatablished  at  Ouxbniy,  and  manufac- 
tories, if  a  reliance  could  be  had  for  freight,  which  could  be  easily  obtained  if  the 
channel  in  the  bay  was  properly  dredged  at  the  points  intercepted  by  the  two  promi- 
nent sand'bars. 

If  the  Cape  Cod  Canal  shall  ever  be  established,  an  inlet  of  refuge  to  the  inner  har- 
bor can  easily  be  out  we«t  of  Monument  Point,  thna  furnishing  an  invaluable  resort  in 
tima  of  danger  for  vessels  going  in  or  coming  out  of  the  canal  in  bad  weather. 
Beapeotfully  submitted. 


UviTED  States  ExciiituKR  Okfice, 

Bo»t«ti,  MaMacluitetU,  Decenher  14,  1371. 

Qbnkiul:  I  have  the  honor  to  fbmard  to  yon  a  map  illustrating  the  anrvey  mode 
■n  Duzbnry,  Massachusetts,  ttom  July  6  to  20,  1371,  iu  obedieooe  to  yonr  instruotionB 
of  Jane  17. 

The  map,  on  a  scale  of  1^(01,,  shone  the  two  harbors  of  Plymouth  and  Duxbury.  The 
high  and  low  water  lines,  as  well  as  the  1,  3,  and  3  fathom  curves  representwl  in  the 
map  Teepectively  with  a  full  black,  a  broken  black,  foil  green,  red,  aud  blue  lines, 
»ro  taken  from  the  Coast-Survey  map  of  Plymouth  Harbor  of  1857,  on  a  scale  of  tghru 
twice  enlarged,  and  from  the  hydrographical  survey  of  Dnsbury  Harbor,  by  the  United 
Stat«B  Const  Survey,  of  1367-70,  on  ascaleof  rtitgD'.  The  survey  is  platted  on  this  map, 
and  the  Boondiii)^  (referred  to  moan  Ion  water)  are  drawn  in  blue  figures.  The  points 
indicated  with  a  red  circle,  marked  in  figures  from  I  to  342,  are  soundings  located  on 
the  map  by  two  angles  to  three  fixed  points  ashore.  The  Qgnres  in  block  are  sonnd- 
inni  copied  from  the  Coaat-Sarvcy  map  of  1S70. 

The  survey  was  commenced  by  locating  the  fixed  points  from  Gnmot  south  light  and 
Dnxbury  pier  as  a  base.  From  these  two  pointu  the  following  were  determined  by 
intersection:  A  ond  B,  on  Clark's  Islond;  C,  on  Duibury  Beach  ;  Dnxhury  belfry  and 
lluxbury  spirn,  hotel  fiog-staff,  tree,  and  aignal  D,  on  Captain's  Hill;  Kiugaton  spire, 
chimney  on  Plymouth  rope-walk,  Plymouth  spire,  Plymouth  Beacon,  on  I'lymonth 
Beach ;  new  light-hoiise,  near  Duxbury  Pier,  and  fort  Hag-staff,  un  Sagnish  Neck. 

As  a  check  on  the  accuracy  of  the  ])rerious  determi nations,  angles  were  taken  from 
each  of  these  to  all  the  other  points  visible  from  the  station. 

The  plane  of  reference  to  which  the  sonndings  have  been  reduced  is  the  mean  of  six- 
teen low  waters  observed  in  a  tide-staff  placed,  as  indicated  in  sketch,  on  Long  Wharf, 
Plymontii  Harbor. 
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The  bench-mark  left  was  a  spike  driven  in  the  pile  even  with  the  lO-Giot  marl:  rn 
tide-stafi ;  the  reference  of  the  spike  is  7.56  above  m««D  low  water. 

,   .  _,   ,  The  unmbcroT !»':-'; 

'^"^■^ ,,  o"-'""-'-^  ,  inpi  taeo  IK- it:. 

"  and  the  entirel.i.'. 

?i.n>,.^  0''^*'*,     •     •    .    ■     •    •  of  the  ItDU  in  ■::  i 

thc«e    BUUDdinc-  J-- 

1.  •    .     .    .    •    ■   .    '(^gj,  j,   weut;-:  ■ 

■ —  Of  the  above  namber  of  aoandiugi  M3  are  loe«i«d  bj:- 

anelM  to  three  tixed  points. 

The  following  table  Rives  areas  in  Daxbnrr  Haibor  c<  r: 
ward  of  a  line  running  thns:  From  Dnibory  Pier  mmb--- 
east,  (irne  bearine,)  tangent  to  high-wstei  line  of  !^ - 
Neck,  and  from  Duxbnry  Pier  north  521^  west,  t«Dj;':.' 
high-water  line  of  Captain's  Hill. 

Area  inclose<l  by  the  high- water  line ' 

Area  Inclosed  by  the  low- water  line - - ' ' 

Area  inclosed  by  the  6-foot  cnrve 1  ' 

Aiea  Inclosed  by  the  12-foot  curve 

Area  inclosed  by  the  18-foot  curve - 

The  mean  rise  and  faU  of  tide  iv  9.3  feet,  and  it  will  b-  - 
that  nearly  half  of  the  harbor  is  dry  at  mean  low  wtiri.  l- 
of  these  flats  (shaded  yellow  in  the  map)  being  ftom  ItnV) 
ol  more  above  the  plane  of  reference.  The  Bats,  bovri'^'' 
tend  nearly  to  the  6-foot  curve,  and  comprise  an  area  of  ><':' 
whole  water-area  of  the  harbor. 

The  main  channel,  which  at  the  entrance  frotn  l>ui''  ' 
Pier  to  a  point  opposite  the  south  part  of  Clark '■  Uu'   ■ 
very  deep,  (the  so-called  lowland,)  and  at  places  44  fn-l    - 
at  mean  low  water,  branches  off  in  two,  the  eastern  <'bi*.  >- 
following  Clark's  Island  and  Duibnry  Beach,  and  the  vreAtem  rnnning  at  a  ditua ' 
3,000  feet  from  Captain's. Hill  and  the  town.    The  westuru  channel  is  of  to  sir*.. 
width  of  400  feet,  and  has  18  feet  of  water  at  mean  low  water  to  within  3^  fni  - 
the  wharf  at  Duxbury  Point.  .  The  eastern  channel  is  separated  from  the  wnt.-.": 
a  bar  rnnning  north  and  south  of  liOO  feet  width  and  with  12  feet  of  water  w.  ' 
mean  low  water.    East  and  north  of  this  bar  the  channel  has  IB  feet  uf  wairr.  i:  - 
of  the  same  width  as  the  western,  extending  northward  the  same  length  sstbr'-i^  * 
The  area  of  these  channels  is  only  500  acres,  not  i^j  part  of  the  entire  arra  of  thfkir 
Little  drains  or  guzzles  in  the  fiats  (nee  the  6-foot  curve)  branch  off  &om.  vhI  -i 
case  connect,  thosu  chaunela;  but  they  are  of  no  great  importance  for  □avigalina.  T 
avenge  width  is  150  feet.   To  extend  auj  of  these,  by  dredging  a  channel  15<>(m  * 
and  6  feet  deep  at  low  water  through  the  fiats,  so  as  to  bring  6  fret  of  vitri  i' 
nearest  wharf  could  not  be  done  with  less  expense  than  $60,000.    The  moat  £si>-r' 
location  for  such  a  channel  is  indicated  on  the  chart  with  a  red  shaded  panilr!.-::'- 
from  the  wharf  at  Dux  bury  I'oint  to  the  6-foot  curve. 

Theamonat  to  bo  excav.iled  in  solid  material  in :'-'_- 

For  uneven  dre<lging  and  loosfuiug  of  material  add  'iV  per  cent "-"■■■' 

Total  of  excavation t^'  ' 


From  borings  at  various  [loiuls  at  the  flats  (see  diagnim  of  bortngn  al  St:iti'>S' ' 
III,  IV)  it  will  be  seen  that  the  bottom  of  the  harbor  through  which  ihr  riU'- 
mn  is  a  hard  tenacious  clay  slightly  mixed  with  sund.  The  fiats  coveriag  this  >tn:' 
are  clayuy  mud  with  only  very  little  sand  intermixed. 

It  is  believed  that  tbe  cost  of  dre<lging  will  be  50  ceuts  per  cubic  yanl.  ■  j  -  - 
the  above  case,  will  amount  to  $60,000. 

Estimate  has  been  made  for  excavation  of  tbe  same  channel   to  a  depth  iw  ''■ 
feet  at  mean  low  water,  which  would  require  M,(>00  cubic  yards  of  malrrul  uf  -  ' 
As  the  iiialerial  in  this  case  would  be  easier  to  dredge,  2  feet  of  the  bmt^ 
would  be  avoided,  a  price  of  40  cents  jier  yard  is  estimate*l  sufUcienl,  and  \br  ■-' 
this  channel  would  thus  be  3.17,600. 

According  to  your  verbal  instructions,  given  to  me  on  yoar  ^iMt  in  Vtx' 
ex^imiued  line  channel  running  in  contiuuation  of  the  main  eulranr*  from  1' '' 
I'icr  up  to  Captain's  Hill. 
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SbrtiDft  from  a  point  three-ei^htha  of  a  mile  west  of  Dnrtmy  jiier,  a  bar  rang 
icnws  the  month  of  this  chaoDel  in  a  direction  north  west- sontheaat ;  ia  6IX)  feet  wide, 
with  ll>i  feet  in  its  deepeat  part.    Weat  of  thia  bar  the  channel  mna  north  70"  weat 


•    I 


.e  bearing)  to  n  point  marked  .337  on  the  map.  Thia  first  part  of  the  channel,  the 
sagtb  of  which  in  five-eightha  of  a  milp,  is  400  feet  nide,  and  its  depth  varies  fh>m 
"  •"  "  '-iet  at  mean  low  water;  thence  it  runs  north  17°  weat  to  a  point  marked  3t3 
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a  distance  of  seven -eifthtbs  of  k  mile,  having  no  leM  than  16  feet  at  mean  ton  vatn 
alona  the  line  of  greatest  depr^slou.  Here  the  cbaonel  tarns  abniptl;  to  the  vat- 
ward,  with  16)  feet  in  Its  deepest  part  ax  far  aa  examiuod,  viz,  point  313.  ^  feet  d» 
tont  ttom  the  south  pomt  of  Captain's  Hill. 

Very  Tespectfnllv,  your  obedient  servant, 

SOPlirS  HAAGESSLN. 
Brevet  Brigadier-General  Grorge  Thom, 

Lievtaiant  Colonel,  Corpi  of  Ejiginccrl,  Porliand,  MtliHt, 


tb  the  honorable  tU  Senate  and  Soiue  of  BeprcunUxlite*  of  fAe  Ifnitrd  Slait»  afAMtnn: 

Yonr  petitiuners,  citizens  of  Duxbury  and  vicinity,  interested  in  the  proper  nii.- 
gation  of  the  Plymouth,  Doxbory,  and  Kingston  Bays,  so  called,  woald  rr«pMtfa1 1 
represent  that  one  of  the  channels  in  said  bay,  between  the  southerly  point  of  Cif- 
toin's  Hill,  so  called,  and  the  monument  or  pier  npon  ivhich  the  new  light-hoiiH  ■(• 
be  erected,  is  obstructed  by  a  sand-bar,  which,  if  properly  dredged  out,  woald  finx 
BfloA.  channel  of  from  13  to  15  feet  of  water  at  low  tide,  as  shown  by  the  map  of  ibi 
Coast  Survey  made  the  past  season,  to  which  yon  are  respectfully  referred  for  full  pM- 
lioulaiB  of  the  amount  of  dredging  necessary  to  be  done. 

Your  petitioners  would  moat  rcapEctuUy  ask  that  an  appropriation  be  made  by  f'n 
gress  for  this  purpose,  and,  oh  in  duty  bound,  would  ever  pray,  Ace. 


8.  N.  GifTord. 
WiUiam  Prior. 
George  H.  Bailey. 
Samuel  At  well,  Jr. 
John  A.  Hall. 
Luther  Pierce. 
Andrew  Northey. 
Nathan  Doner. 
George  L.  Higgins. 
John  W.  Brawster. 
C.  H.  Bradford. 
MagcelluH  Soule. 
William  Mack. 
Clarence  H.  Smith. 
HarriBon  G.  Freeman. 
David  H.  Freeman. 
Frank  Lewis. 
Gamaliel  Wadsworth. 
John  Wilde. 
Charles  Windsor. 
Harvey  Soule. 
Joshua  WiuBor.. 
Leander  B.  Pierce. 
Duva  Wads  worth. 
Alfred  Sampson. 


Henry  A.  Prior, 
Ziba  Hunt. 
Levi  H.  Cnshiof;. 
Lebbeua  Harris. 
Joseph  M.  Harris. 
Otis  Delano. 


Briggs  D.  Delao*. 
Henry  Panldiajc. 
Qeaiga  S.  Weataa. 
Gas  pour  Holmes. 
Edmund  H.  Sean. 
Stephen  H.  Jacksoa. 


Gostavna  D.  Simmons.    JaUei  Hatch. 


F.  P.  Shenuao. 
T.  R.  Eamea. 

G,  K.  Ryder. 
F.  Bryant. 
Issatbuf  Josselyn. 
Rodney  M.  LeacL. 
J.  P.  Loring. 
George  Sprague. 
Thomas  Gorham. 
Andrew  E.  Paulding. 
Allen  Chandler. 
Edgar  Chandler. 

J.  W.  Swift. 
Lot  Swift. 
Hiram  Simmons. 
Edwin  A.  Soule. 
John  E.  Hutohins. 
Charles  Delano. 


Richard  A.  Winsor. 
Asa  Brewster. 
AUen  Prior. 
Harrison  Chandler. 
AUen  Holmes. 
Jerome  Chandler. 
Harrison  0.  Weston. 
John  E.  Hamilton. 
John  Merritt. 
Elephy  Prior. 
Jurats  M.  Wi'ston. 
William  Sheldon. 
John  P.  Bradley. 


Weston  FreemsD. 
Abel  Richmond. 
Atden  Cnshman. 
Elbridge  O.  HMtM, 
George  B.  Cashing. 
Joba  E.  Parker. 
George  P.  Prin. 
Samuel  Stiokney,  ftl 
Orson  M.  Arnold. 
HelsoD  Hunt. 
Pelham  Chandler. 
Henry  Cbandlir. 
WiUiam  SimmoM- 
Edwin  I.  SimoMaa 
Thomas  B.  DsUm 
Jamee  H.  Freenaa. 
Bradfonl  Wealeo. 
Thomas  R.  Hatebiaa 
Edgar  Swift. 
"■ n  T.  Weeton. 


Wy 


Lorenzo  S.  Chandler.' 

Edwin  Prior.  £.  Bampaon. 

James  Perry.  George  Childa. 

Geo.  Roland  Freeman.  Morton  Aldro. 

William  W.Holmes.  George  P.  Preemas. 


Johu  F.  Romaine. 
RufuB  Fierce. 
Richard  B.  Chandler. 
John  Waterman. 
J.  0.  Gross. 
Andrew  Stetson. 
W.  8.  Freeman. 
E.  W.  pMue. 


ThaddeuB  W.  Chandler.  J.  W,  Hathaway. 


William  Pauldy. 
Samnel  W.  Hunt. 
Joalah  Peterson. 
G.  W.  Hawkes. 
W.  F.  Sherman. 
Fred.  H.  Henahaw. 
Henry  Duuater. 
Henry  M,  Freeman. 


George  Winaor. 
Henry  W.  Hathaway. 
H.  L.  Sampson. 
J.  W.  Staudish. 
Nathan  ial  Delano. 
Zenaa  Yeamon. 
Joahna  S.  Freemao. 
CharlPR  C.  Weston. 


(ieorge  T.  Party. 
Joseph  W.  HuuL 
Frank.  E.  Wadsmrtk 
James  G.  Peny. 
George  F.  FraaMli 
Uicah  Laob. 
John  E.  Joalyn. 
Micah  A.  Sonla. 
Tobias  SandM*. 
George  BiadbnI. 
George  Loadoo. 
Melzar  Bnnsler. 
Bradford  Fleemi*. 
Edwin  HoDt. 
Caasias  Hunt 
Stephen  IL  AD>«. 


REPOBT   OP   THE   CHIEF    OF    ENGINEERS.  969 

V30. 

survey  of  wellfleet  hahbor,  massachusetts. 

United  States  Engiheek  Office, 

Bo»Um,  MassachusettSj  Novemher  3,  1871. 

The  survey  of  this  harbor,  called  for  by  act  of  Congress  of  January  31, 
1371,  has  heeu  made,  with  a  view  to  ascertaiuiog  the  nature  and  extent 
of  the  ohstructions  t^  its  DaTigation,  as  well  as  to  making  an  estimate 
of  the  coat  of  its  improvement. 

Mr.  Soplius  Haagenseu,  civil  engiueer,  was  assigned  to  the  charge  of 
this  survey,  which  he  has  completed  in  a  very  creditable  and  satisfac- 
tory manner.  His  report  thereon,  dated  the  Slst  of  October,  1871, 
together  with  two  maps  and  the  papers  therein  referred  to,  are  herewith 
submitted,  with  my  approval  of  same,  and  with  the  recommendation 
that  the  several  sunken  rocks  named  as  obstructing  the  channel  shoald 
be  removed^  and  that  the  channel  be  deepened  to  a  width  of  150  feet, 
so  as  tt>  give  4  feet  of  water,  at  mean  low  water,  (being  15  feet  at  mean 
high  water,)  up  to  the  wharves  of  the  town. 

The  estimated  cost  of  these  improvements  is  as  follows: 
1.  For  eicavatioD  of  eoaterl;  cbaDDel  toCeatroI  and  Commercial  ^'harves 

foraleEgtbof-i,060feet,  35,413  cubic  yanis,  at  40  cents |14,165  20 

X.  For  excavation  of  westvrl;  cbanucl  for  a  length  of  1,400  feet,  2I,tM0  oabio 

yards,  at  40  centa 8,736  00 

3.  RemoTing  five  of  the  most  dangeruna  of  the  sankeii  rooks,  coutaluing  304 

cabic  yards,  at  920 4,0B0  00 

Contingencies,  say 3,018  SO 

Total 30.000  00 

This  amount  could  he  profitably  expended  u^ion  the  work  during  the 
next  fiscal  year. 

This  harbor  is  situated  near  the  northern  extremity  of  Cape  Cod, 
and  is  one  of  the  best  and  safest  harbors  upon  the  cape. 

The  accompanying  statement,  furnished  by  the  United  States  deputy 
collector  of  customs  of  the  port,  exhibits  the  importance  of  this  harbor 
aod  the  extent  of  its  commerce,  from  which  it  appears  that  it  is  confined 
chiefly  to  mackerel  fishery,  while,  as  reported  by  the  deputy  collector, 
there  is  little  or  no  revenue  derived  from  imports. 


Grneral:  1  have  the  honor  to  furnard  to  you  two  maps  illustratinx  the  survey  o  f 
Wellfleet  Harbor,  Maasacbu setts,  made  from  June  19  to  June  30,  V671,  in  accurdancs 
with  your  instructions  of  Juue  17. 

The  survey  oonsiata  of  a  hydrographical  survey  of  the  upper  part  of  the  liarbor 
north  of  buoy  No.  3,  and  a  survey  of  the  rocks  most  dangerous  to  navigation.  As  no 
benoh-mark  vras  left  from  the  last  survey  of  the  harbor,  mode  by  tho  lluited  Btatoe 
Ci>aBt  Survey  iu  1H50,  the  plane  of  reference  to  which  the 
KOnodinga  were  reduced  was  taken  as  the  mean  of  eighteeu 
low  waters,  observed  on  the  tide«talf  established  at  the 
end  of  Central  Wbarf  frum  June  19  to  June  30,  inclusive.^ 

A  granite  monnment.  Fig.  1,  G  iuchea  by  6  inches,  6 
foot  loug.  marked  "  (J.  S.  No.  B,"  baa  been  put  55  feet 
wintbeast  of  Hayo'a  Beach  light,  5  feet  from  the  bulk- 
head rnuud  (he  light-houac.  The  top,  straight^bammered, 
is  1  foot  above  the  level  of  the  beaoli.ftnd  14.759  feet 
above  the  plane  of  reference  to  which  the  Botmdiuga  are 
adaoed,  this  mean  low  watei  beiog  lero. 


and  B,  V 
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C,  top  of  tb«  bail- 
/bead,  la  l6Mt  itr. 
f  above  meu  to*  viifT: 
a  &D<1  b  m  mukitoi 
ID  8  feace  dq  Ibt  rod 
to  WeUfltet,  (u  iodi 
cal«d  ia  H^.S^tbo*- 
ins.  (!■  tbe  bigb«it  li^;!: 
tiSo  ju  tbe  la«C  ml 
years:  A,  Ibe  bigbn: 
hii^b  tide  in  thecpriii:. 
IKTI.  Tbeae marks im- 
l)oiutcd  oat  bj  ■  ir..- 
ulile  man,  bdiI  rb^ 
height  above  zen>  it- 
ifTuiinHl  tbiM :  ■  -: 
13.&'iS;*  =  liail, 

A  projertioD  of  Ik-  tri- 
angiilatioQ  ststiuu-  'i 
the  Coa«t-8aiTrv  mi- 
of  IK*  (TOilel  :»,■■■ 
was  obtaiiied  from  i!- 
C'oast  ■  Siirvry  Oi£o . 
biit  aa  only  thrw  •■: 
ibeae  conid  be  Wm.-.- 
fied.  vii.  UajoslV-. 
Ii);ht,  Soath  WrUif. 
CongTc^atioDiI  -i'-'"- 
aod  Hanh  Welldeet  Methodist  belfry ,  aiinials  A,  B,  C,  D,  and  G  irere  elected  sod  tnijtr^ 
by  SLKbts  from  Mayo's  Beach  light  and  Sonth  Wollfleet  church  aa  a  baae-lioe. 

The  soandiiiga  are  located  on  the  map  by  tuo  angles   observed   Bimnltsntt'i-i; 
aaxtapt,  to  three  of  the  fixed  points  ashore.     ForBQrre.vmg  the  ruckn,  two  vka-U  i 
red  parallel  to  each  other  oo  both  aidea  of  the  rock,  aa  hLowq  innkHii 
^  Fig.  3,  and  souudinea  taken  in  I' 
'  ■  "BB  1-2,  3-4,  Ac    The  n»iil«w  .1 
!  veaselB  wag  determineU  bjm:i.'." 
Lu  fixed  poiuta  aahorc. 

Plan  1  is  a  general  plan  of  W-"- 

fleet  Harbor,  ehoiciog  the  eo  lire  rti^- 

uel  from  the  entranoc  hnoy  >'i>,  1  '■« 

the  end  of  Billiiiti^cate  Sbual  up  u- 

the  wliarves  ou  SUjo'a  Beacb.    T:r 

aoiindingH  are  exprrtised  in  fwl  ■-■ 

loir  mean  low  natcr.  to  a  ilr[>lU  '' 

18  feet ;  bcj-ond  thin  ib'pth  tbr  -x  ' ' 

infcs  are  given  in  fathumf.    The  1.  ■ 

and  3  fathom  curves  are  dn>r 

f;reen,  reil,  and  lilnr  Itoes.    ^■•n'-  ■' 

liue/9  the  noundingii  fnim  the  ~-'- 

VL>y  are  shown  in  lilne  fij^ix^  '  '- 

I  the  falhom-cnrreH  are  draim  la  :ci 

llnea  1    the   dott«d   f;rF«u.  ml  ut 

blue  lines  are  the  ],  -Z.  and  3  fui.c. 

curves  of  1850.    The  rocks  surveyed  in  1871,  viz,  Channel  Rock,  Lol>4t<fT  Bock.  LIP^ 

fish  Rock,  Mnvo'a  Rock,  and  Bay  Rock,  are  marked  a,  b,  c,  d,  and  t.     Tbe  acalr  uf  I!.' 

map  is  1 :  20,000. 

Plan  II  shows  the  apecial  snrvey  of  the  apperpart  of  tbe  harbor,  north  of  bnnjN"'^ 
and  the  shape  of  the  nve  above-named  locks.  The  annndinKs  of  Ii^l  ar»  all  sboiu  r 
black  figures.  As  in  Plan  I,  full  green,  red,  and  blue  liucs.arel,  2,  and:l  falbom  cur><-- 
of  It^l ;  dotted  rod,  green,  and  bloo  lines,  are  1,  3,  and  :l  futhom  curves  of  l««>. 

As  the  wharves  only  extend  to  the  low-water  line,  vessels  caunot  l*  brooehi  »i'  * ' 
these  except  at  full  tide ;  and  must  await  this,  anehoreil  up  in  the  giart  of  the  bi>'i< ' 
called  "  Deep  Hole,"  about  a  mile  south  of  the  three  principal  wharves.  As  tbrw '"'' 
not  by  an;  reasonable  extension  be  bronght  to  deeper  water,  thedrvdgingoTa  th^cT 
ia  the  ouly  means  to  facilitate  sbipping. 

Two  different  channels  are  marked  on  Plan  II;  one,  the  eB(t«rIy,  fVam  the  i^-.*i>* 
onrvo  up  to  Central  and  Commercial  wharves ;  and  one,  the  westerly,  fmni  the  t-^'- 
curve  uu  to  Mercantile  wbarf;  and  an  estimate  mwie  for  the  amoont  of  eicAvsi" 
required  to  procure  a  depth  from  3  to  6  feet  at  mean  low  water  in  the  eawerii.  ■»■ 
from  3  to  4  feet  io  the  westerlv.    One  handred  and  fifty  feet  at  the  bottoB  i-  ■■*- 


as 
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Bid«red  anfflcieot  tridtb,  giving  ample  room  for  two  schooners  with  tng-boats  along- 
side to  pass  each  other. 

The  depth  to  which  (he  bottom  of  cliannel  onght  to  be  ilredgod  below  mean  low 
water  depends  npou  the  draught  of  the  vessel  t«  ha  broufcht  through  the  cbatmel,  and 
the  number  of  hoars  of  every  tide  the  chunoel  is  i^nired  to  have  sufBcient  water 
to  dost  the  vesseU. 

According  to  the  tide-obsen-ations  from  June  19  to  30,  the  mean  of  twenty  high 
watere  was  9.73  feet,  mean  low  water  being  zero.    Theie  tides  were  neap-tidea. 

According  to  observHtione  made  by  United  States  Coast  Survey,  the  mean  rise  and 
fall  of  neap-tides  is  0,40  feet;  mean  rise  and  fall  of  spring-tides  is  13.30  feet;  mean  rise 
and  fall  of  ail  tides  is  11.20  feet. 

To  allow  vessels  of  9-foot  draught,  which  is  about  the  average  of  tbe  Sshing-scbooners 
belonging  to  this  harbor,  to  float  in  the  channel  dnring  the  last  three  hours  of  the 
flood  and  the  first  three  hoars  of  (he  ebb,  i.  e.,  six  honrs  out  of  every  twelve,  excava- 
tion to  4  feet  below  mean  low  water  would  be  sufficient.  • 

The  bottom  of  tbe  whole  harbor  chiedj  conaigta  of  white  sand  ;  in  some  spots  a  thin 
layer  of  mad  is  found,  and  granite  bowlders  are  scattered  over  the  flats  ;  but  along  the 
line  where  the  channel  is  proposed  the  bottom  is  all  sandf;  no  bowlders  were  met  with; 
and  soundings  made  with  a  pointed  iron  rod  showed  sand  to  tbe  depth  of  10  feet. 

The  following  table  gives  the  amount  of  excavation  required  for  an  easterly  channel 
from  Central  Wharf  to  the  G,  5,  4,  3,  and  2  foot  curves,  and  for  the  westerly  from  Mer- 
cantile Wharf  to  the  4,  3,  and  2  foot  curves.  In  the  fourth  column  is  the  volume  in 
cable  yards  as  calculated  from  the  map.  In  the  fifth,  the  flgures  from  the  fourth  column 
are  iuoreased  30  per  cent.,  allowing  this  for  uneven  dredging  and  loosening  of  tbe  exca- 
vated material,  tnus  giving  the  actual  volume  measured  in  the  scows.  In  tbe  sixth  is 
the  oast  of  excavation,  40  cents  per  cubic  yard  being  considered  the  price  for  which 
dredging  can  be  done,  supposing  tbe  dumping  place  is  chosen  in  a  convenient  distance 
from  thecbannel. 
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and  the  largest  of  tbe  rocks  in  the  channel  at  the  entrance  of  the  harbor,  off  Billings- 
gate Point,  in  13^  feet  of  water,  (at  mean  low  water,)  and  with  only  1,9  feet  on  the 
sballowesC  part  of  it.  Its  ffreatest  dimensions  are  20  feet  by  19  feet  by  101  feet  height. 
Ita  cubic  contents  are  92  cubic  yards.  This,  as  well  as  the  JoUowiug  bowlders,  are  all 
bard  gray  Kranite. 

Lobster  Kockis  a  column-shaped  bowlder  situated  in  the  middle  of  the  channel  east 
of  Billingsgate  light,  in  Id  feet  of  water,  with  4.5  feet  of  water  on  it.  Greatest  dimen- 
siODS  13}  feet  by  10}  by  14  feet  height.  Cubic  contents  60  cubic  yards.  Both  rocks  are 
buoyed  out, 

Lnmpfish  Rock  is  a  small  bowlder,  600  yards  north-northeast  of  Lobster  Rock  buoy. 
It  is  situated  in  9  feet  of  water,  having  3.5  feet  on  top  of  it.  Dimensions,  10  feet  by  6 
feet  by  6  feet  height.    Cubic  contents  12  cubic  yards. 

£oe*«  to  be  renartd  in  Ike  upper  pari  of  Ihe  harbor. — Mayo's  Rock,  40  feet  west  of  bnoy 
No.  7,  is  a  pyramidal-shaped  rock,  near  the  best  anchorage-grouad  of  the  harbor.  It 
has  only  2.7  feet  of  water  on  the  shallowest  part  at  low  water,  and  the  depth  round  it 
is  about  B  feet.  Greatest  dimensions  are  I'ii  feet  by  9  feet  ijy  5  feet  height.  Cubic 
contents  20  cubic  yards. 

Bay  Rock  is  a  wedge-shaped  bowlder,  in  6  feet  of  water;  it  is  awash  at  low  tide. 
Dimensions  15  feet  by  6  feet  by  9  feet  height.  Ciihio  contents  20  cubic  yards.  It 
ought  to  be  removed  as  being  inside  the  6-fuot  curve.  It  is  estimatod  that  the  rocks 
can  be  removed  by  drilling  and  blasting,  or  by  surface-blasting  alone,  the  fragment* 
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hoiat«d  OD  board  a  veesel,  and  dnmped  ashoie,  at  on  average  coat  of  120  per  cabic  jm4, 
vbich  gives  the  following  figures  for  removal  of^ 

ChaoDel  Rock,  93  cable  yardi.  at  $20  per  cubic  ;aril tl.SW  CO 

Lobitter  Rock,  60  cabic  yards,  at  ^  per  cubic  yard 1,800  DO 

LumpGab  Rock,  12  cubic  yards,  at  (20  per  cubic  yard 840  OCi 

Mayo's  Rock,  30  cubic  yards,  at  (30  per  cubic  yam . . 400  At 

Bay  Rock,  30  cubic  yards,  at  (20  per  cubic  yard 400  « 

4,a«Dtic 

EtUiuale  of  llie  amt  o/proeuring  a  depth  of  4  feel  at  dkob  low  miller,  or  Ihftet  at  mmm  hfk 
mater  up  to  the  wiarnei,  and  rewu>m»g  ike  roeke  obtiruoling  the  dkoaasl  m  IVtUJIttl  Btritt. 

Maaiachaselta, 

For  escavatiou  of  &n  eiwMrly  cbannel  to  Central  and  Commercial  wharvee 
to  a  depth  of  4  feet  at  mean  low  water,  widtb  of  150  feet,  and  length  of 
2,060  feet,  35,413  cnbic  yards,  at  40  oButa $14,16&«> 

For  ezcavat  tuQ  of  a  westerly  channel,  same  depth  and  width,  1,400  feet  lsn](th, 
21,840  cubic  yards,  at  40  cents aT3CN 

Total  for  dredglDg 82, 901 » 

Removal  of  6ve  of  the  most  dangerous  rocks,  304  cubic  yards,  at  |20 l4,tlW* 

36,9SI« 
Cod  tinge  ndea  11  per  c«ut 3.0W« 

Grand  total 30. DOOM 

Inclosed  please  And  a  letter  from  the  depnt;  collector  of  the  port,  Mr.  Simon  Alvool 
and  another  fiom  the  citizens  of  Wellfleet,  giving  statistics  in  regard  to  Ihe  boaiacvif 
the  town. 

I  remuD,  general,  very  respeetfully,  yonr  obedient  servant, 

80PHUS  HAAGEN8EN, 
Anutant  Engineer  in 
Brevet  Brigadier-General  Oeorok  Tkom, 

Lieu (cnan  (-Colonel,  Corpt  of  Engxneen,  PorlldNd,  Maine. 


CueTOM-HousK,  WtXlf^tt,  Jmlg  7,  \^l- 

Dear  Sir:  I  berewith  transmit  a  few  statistics  showing  the  matter  relative  to  o«r 

harbor,  as  we  understand  it.    It  is  life  or  death  with  us  whether  this  thing  be  imr- 

Hope  onr  Oovemmeat  will  get  the  proper  nnderstaoding  of  our  necessities,  and  I  >■ 

sure  if  they  do  an  appropriation  will  be  forthcoiuing. 

I  am,  respoctfiiHy, 

SIMON  ATWOOD, 
Deputy  Collector,  Part  of  ireUJUrt 
Mr.  Ha^ 


The  port  of  Welltlcet  numbers  about  3,300  inbabitantH,  whose  altnoat  ezclnsiTe  b*>- 
ness  is  the  mackerel  fishery.  There  are  about  100  veeeels  belonging  to  and  aailiB(b<n 
this  port,  whose  VBlne  may  be  eBtlinate(lat|600,000,  tonDagiDgnotfarfmm  lO.OUuwa. 
.tnd  employing  1,200  nien  aseearaen.  To  man  these  vessels,  large  draughts  haveMW 
made  npou  other  towns  and  various  portious  of  the  country. 

The  gross  aniouut  of  the  sea  produce  is  not  far  from  $500,000  annnally.  Witb  tks 
Hmouiit  of  touuage,  and  keeping  in  mind  the  fact  that  the  trips  of  the  fisherBBMtdo»i> 
average  over  three  weeks  in  duration,  and  that  many  other  vessels  beaidea  those  »eual>.< 
owned  here  frequent  this  port  to  bring  ooal,  wood,  barrels,  dec,  and  to  oatty  »wnj  Ot 
lish  caught,  it  can  easily  be  estimntod  that  more  than  1,000  sail  pass  any  civen  foiatu 
the  eutrauce  of  this  port  during  the  season.  These  vessels  carry  valDableeargoMB' 
man;  passengers,  and  it  is  very  important  that  uavigaliou  of  the  port  shirald  be  naia 
peded  by  saud-hars  or  rocks. 

8catt«red  over  the  bay  ore  many  rocks,  single  bowlders.  Some  of  Uicae  ara  panua- 
larly  dauKcrous;  others,  by  lying  upon  one  side  or  theotfaer  of  the  bay,  can  beaTMM 
Among  the  dangerous  rooks  may  be  olaased  the  Point  Channel  Rock  and  Uayo's  JU^ 
These,  which  are  nearly  or  qnito  awash  at  very  low  tides,  call  fbr  lenoTaL    Oaly  M 
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harbor,  irbere  tlie  wharves  project  into  the  si 

Years  ago,  irhen  the  fisheries  had  not  reached  their  present  respectable  and  im- 
portant Btandinft  among  the  indnstrial  pursuits  of  the  country,  a  few  straggling  fisher- 
men picked  up  a  scanty  subsistence  from  the  sea  in  'tbeir  little  boats,  or  diminutiTe 
TesBels.  Craft  of  more  than  65  tons  wore  rarel};  seen,  and  the  average  was  not  ovor  40 
tons.  For  a  long  lime  this  state  of  things  continued ;  the  fishermen,  being  poor,  vers 
coDtent  with  a  poor  living.  With  this  class  of  vessels  the  harbor  was  capacious  auJ 
safe ;  of  light  draught,  they  experienced  no  difficnlty  in  their  passages,  and  short  and 
comparatively  cheap  wharves  answered  their  every  pnr[>OBe.  In  these  latter  days  the 
ecene  has  essentially  changed;  the  impnlse  that  has  been  exhibited  in  buaiuess  during 
the  last  ten  years  has  comiiinnicated  itself  in  a  remarlcable  manner  to  the  fishermen,  and 
the  croft  of  thirty  years  ago  are  among  the  things  that  are  past.  I'iahing  has  been 
reduced  to  a  science,  and  is  now  pursued  in  bcaiitifal  and  costly  ellpper  schooners, 
each  one  a  yacht,  of  heavy  draught  and  great  speed,  this  latter  property  being  consid- 
ered BU  essential  element  to  success,  to  attain  which  it  has  been  found  necessary  to 
increase  the  ilranght.  Our  wharves,  which  were  then  abundantl;  able  to  accommodate 
the  primary  class  of  vessels,  became  totally  useless  to  the  succeeding  generation,  and, 
as  a  coDsequencH,  hail  to  be  pulled  down  or  extended  toward  deep  water.  As  the  vesseU 
coald  not  come  to  tbe  wharves,  the  wharves  must  go  to  them.  This  has  been  done  so 
Car  as  practicable,  but  the  particular  confleuratiou  of  our  iiarbot  is  such,  and  the  fiata 
extend  so  far  from  the  shore,  that  it  is  impossible,  with  aoy  reasonable  degree  of  ex- 
pense, to  bring  our  wharves  to  deep  water.  What,  then,  we  wotild  respectfully  ask  of 
tbe  Govemment  is  that  it  will  lend  us  its  powerful  aid  to  bring  the  deep  water  to  our 

Wellfleet  hoe  the  only  natural  and  safu  harbor  on  Cape  Cod,  except  Provincetown, 
and  exceeds  that  in  safety. 

By  vigornns  efforts  and  much  sacrifice  a  railroad  has  been  constructed  to  this  town, 
■o  that  the  harbor  is  as  couvenieut  for  the  seamen  of  the  upper  towns  of  the  cape  as 
fur  Wellflcct,  Done  of  them  beiu^  over  one  hour  from  this  place. 

"With  proper  facilities,  there  is  everywhere  indication  of  growing  pronperity.  Our 
youog  men  are  becomiug  ambitious  and  eut«rpriBing,  and  no  longer  are  wiliing  to  plow 
with  the  same  itistruineuts  as  did  their  fathoru.  Nothing  will  so  loosen  their  fetters  as 
a  few  additional  feet  of  water.  Delay  they  cannot  abide.  To  no  class  is  tiuie  of  more 
importance  than  to  tbe  fisherman ;  his  voyage  is  often  made  or  lost  iu  a  day. 

Deep  water  enters  largely  into  tbe  composition  of  a  gooi)  seaman.  If  the  Govern- 
meDt  dopends  upon  us  to  turn  her  out  able  soamea  when  her  emergency  cornea  npon 
ber,  let  bet  furnish  us  the  principal  elemeut,  viz,  deep  water,  and  we  prolnise  not  to 
disappoint  her. 

Hoping  that  the  proper  authorities  will,  nbile  grautiog  our  request,  excuse  our 
importuDity,  we  sliall  ever  remain  your  obedient  debtors. 

THE  CITIZENS  OK  WELLFLEET. 


wabehah  harboe,  massachusetts. 

United  States  Enqinesr  Office. 

Boston,  Massaekuaetts,  December  7, 1871. 

Tbe  florvey  of  tlie  liarbor  of  Wareham,  Maasacbusetts,  has  been  made, 
in  compliance  with  a  resolntion  of  the  House  of  fiepresentatives,  "with 
a  view  to  dredging  the  Bame  and  fitting  it  for  a  harbor  of  refuge ; "  and 
the  following  report  is  respectfully  submitted  "upon  the  feasibility  and 
probable  cost  thereof,"  as  re.qnired  by  said  resolution, 

Mr.  Sophua  Haagensen,  civil  engineer,  was  aseigned,  under  my  instruc- 
tions, to  the  charge  of  this  survey,  which  he  has  completed  in  a  very  cred- 
itable and  satisfactory  manner,  Hisreport  thereon,  dated  November  28, 
1871,  together  with  the  three  drawings  therein  referred  to,  (also  prepared 
nnder  my  instructions,)  are  herewith  sabmitted,  with  my  approval  of  the 
same,  and  with  the  recommendation — 

Ist,  That  a  channel  be  excavated  for  a  distance  of  1,300  feet  across 
Quahangh  Bar,  to  a  width  of  200  feet,  and  to  a  depth  of  9  feet  at  mean 
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low  water,  giving  thereby  13.3  feet  at  ordinary  bigb  water,  the  ehBDnr 
to  l>e  located  as  indicated  on  Plan  I. 

2d.  That  the  present  channel,  immediately  below  the  Franconia  Iron 
Works,  be  widened  as  indicated  on  Plan  I,  and  also  deepened  to  a  depth 
of  9  feet  at  mean  low  water,  by  which  improvement  vessels  coatd,  «ith 
ease  and  safety^  ascend  to  the  wharves  at  Wareham  with  that  depth. 

3d.  The  removal  of  a  sunken  ledge  and  bowlder  from  the  channel  o: 
Weweantit  lilver,  which,  uniting  with  Warebam  Kiver,  forms  an  eiten 
sion  of  the  harbor  of  Wareham. 

The  estimated  cost  of  these  improvements  is  as  follows,  viz: 

1.  DredgiiiK  channel,  as  above,  acroas  Quahangh  Bar,  41,360  cubic  yaHs,  at 

4.5  ceots  per  cubic  yord $l?f,ri67  ■■ 

2.  Wideniafc  and  doepeniug  channel  below  Pranconia  Iron-Wocka,  45,300 

cnbio  yards,  at  45  ceutu  per  cubic  yard SO.Sf.  " 

3.  Kemoving  leilge  and  bowlder  iu^Veweantit  River,  I50cnbic  yaida,  at 

$20  per  cubic  jord 3.  (>«•>■ 

Contingencies,  say 3.W;" 

Total 4S,«>t>« 

This  amount  could  be  profitably  expended  upon  the  improvement  i^ 
this  harbor,  for  its  completion  dariug  the  nest  tiscal  year. 

The  following  information  in  regard  to  this  harbor  bas  been  famisbrvi 
me  by  the  United  folates  deputy  collector  at  that  port,  viz: 

The  amonnt  of  revenue  collected  at  the  port  nf  Wnrebam  for  the  fimial  jparenili': 
June  30,  l^jTl,  was  $1,49-J.0».  TtiecoiumeTceof  Warebam  is cbleBjcnnnecteil  «itb  ti- 
mannfactnre  of  iron,  and  depends  larj^el.y  npon  the  transportation  of  the  matcnal^D'vi 
therein,  which  amount  to  about  50,IHIO  tone  yearly,  to  which  may  be  added  ilw'- 
10,000  tons  of  other  articles  of  commerce. 

This  business  is  done  by  vessels  of  froni  200  tons  tn  400  tons  burden.  drawin)[  fn^B.  ' 
to  14  feet  of  water,  and  great  delay  and  expense  are  often  incnrred  by  the  larger  vf»»B 
from  the  intricate  navigation  of  the  river,  rendering  it  espet-iatly  diftlenlt  lo  get  viw.;" 
to  bring  coal  from  the  British  provinces;  in  fact,  a  targe  portion  of  the  foreign  coal  nw 
in  onr  faetoties  is  landed  at  Fairhaven,  and  carried  thence  by  rail  to  ita  deatiaatioe. 

If  the  channel  of  Warebam  Biverconid  be  straightened  and  deepened,  it  woaldnnr; 
facilitate  transporlation  and  cheapen  its  cost,  thereby  encouraging  onr  ■DanabetruT' 
..  1 ...  .1 —  i....in=™  t^  »K=  f,.ii  ,.^„^„ir,.  nt  •!..>:..  — -orks,  and  offering  indBr«0M3'> 
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BotUm,  ^atiidiutetU,  Sonmirr^.  Kt 

GENKH.tL:  1  have  the  honor  to  forward  to  yon  three  drawings,  ilinstntin;  it- 
survey  made  in  Wareham,  Massachusetts,  in  obedience  to  your  written  inslrortiiti  * 
September  29. 

A.  copy  of  the  survey  made  in  1870,  by  Professor  Henry  L.  Whiting,  for  tbe  boan]  ■« 
hnrbor-CDminlsaioners,  was  obtained  from  their  offlce,  and  ranges  eetabliahed  in  vh.i  ii 
additional  soundings  were  made.  These  ranges  were  located  in  the  map  fm  t^ 
fallowing  fixed  points,  remaining  from  the  survey  of  lt<T0,  marked  in  Plan  ImA.B  <• 
and  K;  tbe  soundings  in  the  new  lines  are  all  drawn  in  blue  flgnre«  on  Plao  L  tad*r< 
referred  to  mean  low  water,  this  plane  of  reference  being  established  last  year  tn«ii  * 
month's  observations  on  a  tide-staff  placed  on  the  wharf  outside  the  Fr»neoni»  Irit- 
Works,  The  tide-staff  could  not  bo  replaced  there  this  year,  as  the  wharf  wa*  «D'ir' 
rwpair,  but  was  placed  in  B,  965  feet  northwest  of  the  old  tide-staff;  from  the  obwrv*- 
tions  in  B  the  soundings  were  reduced.  Another  tide-staff  was  put  at  A.  nottli  of  t  -' 
Cape  Cod  Railroad-bndge,  and  levelings  made  between  these  three  n)entioD*J  poii!' 

The  plane  of  mean  ]ow  water  is  5.70  feet  below  the  top  of  the  cap  of  the  wbarf  "H- 
side  the  Fraaoonialron-Works,  in  the  place  marked  in  Plan  I  aaoWIUMi*/.  \f  ***'•' 
the  height  of  the  top  of  the  foundation-stone,  on  the  northwest  comer  of  the  >'r»«"«a 
Iron-SVorks,  was  determined  aa  8.'J5  feet  above  this  plane  of  reference. 

The  lerosoftide-stftvea  A  and  B  are  reapectively  1.737  and  3.aW  feel  below  n*"-" 

Current-observations  were  made  from  bnoy  No.  3,  on  the  eoatheriy  side  of  Q»«l««^ 
Bar,  (Plan  I,)  and  from  the  Cape  Cod  Kulroad-bridge,  between  tide^tivM kaali- 
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Tbe  float  us«d  woa  a  boUow  tin  cylinder  6  feet  longi  3  incbea  dtametec,  loaded  so  as  to 
Im  nearly  submetfced ;  the  log-line  attached  to  it  irua  marked  bo  as  to  read  the  velocity 
of  tbe  current  in  nautical  miles  and  tenths  per  bonr.  Tbe  float  was  allowed  an  outran 
of  ^  seconds,  and  tbe  correepon ding  length  of  a  knot;  cousequeotly  '''ii'i'^=^.72teei. 
From  elatioD-buoj-  3  tbe  velocities  were  thus  determined: 


First  quarter 0.45     First  Quarter 0. 15 

Second  quarter 1. 00     Secouil  quarter O.SS 

Tbirdquarter 0.70     Tbirdquarter 0.60 

Fourth  quarter 0. 10     Fourth  quarter 0,40 

Tbe  directions  of  the  current,  observed  by  the  angle  of  each  outran  with  a  fixed 
point  ashore,  are  indicated  in  Plaa  I  by  bine  arrows. 

Tbe  cnrrent'ObservatioDs  from  the  railroad-bridce  are  illustrated  by  a  diagram,  Plan 
III,  sbowiug  velocities  during  one  ebb  aud  one  flood,  and  si  ma  Itaneoua  tide  observationa 
OD  tbe  two  gauges  A  and  B. 

Tbe  preeeut  chanuel,  shown  on  the  map,  Plan  I,  by  a  broken  bine  line,  (the  9-feet 
contour  line,)  needs  straightening  at  two  points,  viz,  at  the  Quabaugh  Bar  and  at  the 
flats  extending  south  of  the  Franconia  Iron- Works.  The  widening  of  the  channel,  by 
dredging  off  the  easterly  spit  of  Quabaiigh  Bar,  would  only  be  an  imperfect  improve- 
ment, as  a  dangerous  shoal  always  would  remain.  The  dredging  of  a  channel  across 
Quahaugh  Bar,  300  feet  wide,  and  9  feet  deep  at  low  water,  indicated  on  tbe  map  by  red 
shaded  part,  would  allow  vessels  coming  iu,  west  of  Lou^  Bench,  to  reach  tno  deep 
water  north  of  Quahaugb  Bar,  (see  12-fc«t  contour  line,)  without  changing  their  course 
by  going  east  of  tbe  three  buoys  now  marking  ont  tbe  extremity  of  this  bar.  Tbe 
mean  rise  and  fall  of  tide  is  4.2  feet,  wbicb  would  gife  13.2  feet  of  water  in  the  channel 
at  high  water. 

This  channel,  tbe  length  of  wbicb  would  be  l,.tO0  feet,  would  require  tbe  removal  of 
41,260  cubic  yards  of  sand,  mixed  with  clay,  30  per  cent,  being  allotred  for  loosening  of 
material  and  nneven  dredging. 

It  is  believed  tbat  tbe  current  now  rnnuiug  in  tbe  direction  of  tbe  proposed  channel 
with  a  velocity  of  l.DO  and  O.TO  knots  per  hour  during  second  and  third  nnarte^  of  the 
irbb,  and  a  velocity  of  0.60  and  0.40  during  third  and  Tonrtb  qnartoitt  of  the  fiood,  would 
Always  keep  tbis  channel  open.  Tbe  present  channel  might  be  closed  by  dumping  of 
tbe  excavated  material  in  Its  narrowest  place,  in  line  C  B  east  of  the  spit  at  e,  tuna 
(•aiding   tbe  main  body  of  tbe  ebb-cnrreut  into  tbe  northern  part  of  tlie  proposed 

l)red)(ing  off  tbe  areas  indicated  in  Plan  I  by  blue-sliaded  part  would  widen  tbe 
now  existing  channel  to  300  feet  in  its  narrowest  part,  and  allow  vessels  to  go  from 
tbe  straight  course  south  of  tbe  flats  to  tbe  one  north  of  tbem,  through  a  curved  line  of 
1,400  feet  length,  and  a  radius  of  1,000  feet,  whereas  thej  now  have  to  sail  in  a  curved 
line  of  1,500  tuet  length,  and  a  radius  of  550  feet. 

The  amount  of  excavatiou  required  here  to  procure  a  depth  of  9  (tet  at  nicau  low 
water  over  the  areas  shaded  blue  would  be  45,31X1  cuhio  yards  of  the  same  material  as 
iu  tbe  Quahaiigh  Bar,  sand  mixed  witli  clay,  30  per  cent,  being  allowed  as  before, 
for  loosening  of  material  and  uneven  dredging. 

An  examiuatiou  was  made  of  a  ledge  and  a  bowlder  seriously  obstructing  the  entrance 
of  the  Weweantit  River.  The  imn-n  orks  situated  on  this  river  must  bring  their  vessels 
loodi^  with  iron  and  coal  to  the  wbar^'es  iu  Warcbam  Harbor,  and  carry  the  material 
in  soows  down  the  Wateham  River  round  Cromset  Keck,  and  up  the  Weweantit  River. 
If  those  bofore-mentioned  obstructions  of  the  cbannel  were  removed,  vessels  drawing 
H  feet  would  be  able  to  enter  at  all  stages  of  tiilc,  and  go  to  a  wharf  proposed  to  be 
built  as  indicated  on  Plan  II.  This  wharf  would  be  easier  to  reach  for  vussels  than 
tbe  wharves  in  Warohum  riarbor,  and  four  miles  of  scowing  would  be  saved. 

Tbe  Ixiwldor  is  situated  iu  tbe  middle  of  the  channel  iu  \\i  teet  of  water  at  mean 
low  water,  and  has  only  2|  feet  of  water  on  its  highest  part.  Its  cubic  contents  are 
10  cobio  yards.  The  ledge  extends  parallel  to  the  cbannel,  a  distauce  of  52  feet,  and  a 
CTidtb  of  15  feet,  has  11  j  feet  of  water  around  it  at  mean  low  water,  and  61  feet  of 
water  on  top.  Tbe  amount  of  rock  to  be  removed  to  procure  a  depth  of  llj  feet  at 
mean  low  water  over  this  ledge  would  be  140  cubic  yards. 

Etlinate  of  coH  of  improvtmtnt  of  Wareham  River,  MaiiiacliuietU. 
IS  Quabangh  Bar,  1,300  feet  long,  250  feet  wide,  9 
iter.    Amount  of  excavation,  41,260  cubic  yards, 
at  45  cents 818,567  09 
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Coiiting«iioi«8,  6  per  cent tJ,04iJ  1« 

Total 42.000  M 

/mpraMmenI  of  Wtweattiii  Eiver,  Ma>4adtutetlt. 

Removal  of  bowlder,  10  cnbie  yards,  at  920 (Silin 

Removal  of  ledge,  140  eubio  yardn,  at  |30 S.auun 

Total 3,«*i' 

Very  respectfuUf,  your  obedient  servant, 

80PHU8  HAAGENIJEN. 
J/tiilanl  E»giAta  in  cluiTgt  of  Sarr^ 
Brevet  Brigadier-GeDeral  Geo.  Tiiom, 

Lienlwant-Colonel,  Corpa  of  Eagineera,  Fortlaml,  ifainr. 


V32. 

edgartown  harbor,  massachusetts. 

United  States  Engihbeb  Office, 

Boston,  Massachusetta,  Mng  10,  IS'J. 

In  obedience  to  instnictions  contained  in  Department  letter  of  the  ;^lL 
nltimo,  and  in  compliance  with  the  resolution  of  the  Hoaae  of  Rtfot- 
sentatives,  dated  April  6, 1872,  a  aurvey  has  been  made  of  the  hartw 
of  Edgartown,  Massachusetts,  "with  a  view  to  dredging:  and  improviD;: 
the  same  so  as  to  afford  greater  protection  and  facilities  to  cammerM:* 
and,  as  further  reqnired,  the  following  report  is  respectfully  saboiillri 
"upon  the  feasibility  of  making  such  impi'ovenient,  and  the  pnbat>!r 
cost  thereof." 

The  memorial  presented  to  Congress  by  the  board  of  harbor-comnl'- 
sionersof  the  Commonwealth  of  MaHsacbnsetts,  with  the  several  papm 
and  map  of  the  harbor  accompanying  same,  furnished  me  for  mj  ia 
formation  in  the  matter,  have  been  carefully  examined,  and  the  liarhr 
has  since  been  visited  by  me.  The  information  contained  in  the  m- 
morial  and  papers  accompanying  it  is  such  as  to  have  made  itnece8a>r> 
to  obtain  but  little  additional  for  compliance  with  the  reqairemeoCs <■: 
the  resolation.  From  this  memorial  {dated  January  10, 1872)  it  apptv^ 
that  "  about  two  years  ago,  during  a  violent  gale,  the  sonthem  inltt  i>' 
the  harbor  of  Edgartown  was  wholly  blocked  up  by  masses  of  sui! 
driven  in  by  the  sea.  This  event  not  only  deprived  the  local  comnanii; 
of  a  direct  communication  with  valuable  fishing- grounds,  (to  tbesoaib 
ward,)  and  lost  to  stranger  vessels  approaching  from  sea  a  means  of  oir- 
tainiog  pilots  before  venturing  across  the  shoals  or  through  the  daofirrs 
of  JUuskeget  Channel,  but  it  so  changed  the  regimen  of  the  carmi^  in 
the  harbor  itself  that  the  main  channel,  directly  in  front  of  the  town, 
began  to  become  narrower  and  more  sballow." 

Un  referring  to  the  map  and  reports  accompanying  the  memoral  h 
will  be  seen  that  the  beauh,  which  now  obstructs  the  passage  from  tk 
inner  harbor  southward  to  the  ocean,  is  about  three  and  one-half  aailn 
in  length,  with  an  average  width  of  about  150  feet ;  that  this  beach  b» 
been  beaten  bodily  northward,  since  1846,  a  distance  abont  equal  to  it* 
width;  that  the  outlets  through  the  beach  to  the  ocean  have  cbaoftJ 
their  locality  from  time  to  time  during  the  present  century,  with  ■  P' 
eral  movement  eastwardly,  the  last  opening  being  at  its  fusttra  'i 
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tremity,  where  it  tras  closed  in  lS6d,  thereby  forming  acoDtiuQousbeach 
from  west  to  east — a  state  of  things  which,  accordiiig  to  tradition,  has 
uot  existed  since  the  early  part  of  this  century. 

With  a  view,  therefore,  to  "restoring  the  former  regiuien  of  the  cnr- 
rciits,"  so  as  "  to  maintain  all  the  advantages  that  have  distinguished 
this  harbor,"  as  set  forth  in  the  memorial,  au  approimatioc  is  therein 
asked  to  be  made,  during  the  present  session  of  Congress,  "  for  re-open- 
iDg  tlie  southern  passage-way  from  the  harbor  of  Edgartown  to  the 

As  to  the  necessity  of  reopening  at  once  a  sontlieru  inlet  for  the 
preservation  of  this  harbor,  there  can  be  no  possible  doubt,  not  only  in 
order  to  prevent  farther  injury  from  its  filling  np,  (as  already  experienced 
since  the  closing  of  the  southern  inlet  in  18G9,)  but  also  to  restore  the 
harbor  to  its  former  condition  and  usefulness.  It  is  believed,  however, 
"  that  the  new  inlet  will  repeat  the  history  of  those  which  have  before 
existed,  shifting  eastward  and  ultimately  closing ;  but  the  remedy  may 
always  be  repeated,  and  will  never  be  expensive,"  in  consideration  of  the 
vast  benefits  to  be  derived  therefrom. 

In  order  to  ascertain  the  character  and  quantity  of  the  material  to  be 
excavated,  and  to  determine  the  most  advisable  location  of  the  proposed 
opening  throngh  the  soiith  bcacfa,  near  its  western  extremity,  as  well  as 
to  ascertain  what  changes,  if  any,  have  taken  place  iu  the  beach  since 
the  survey  was  made  last  season,  (changes  which  were  supposed  to 
have  been  caused  by  the  extraordinary  storm  of  the  15th  of  November 
last.)  a  resnrvey  has  been  made  with  special  reference  to  those  points. 

Mr.  Sophus  Haagenson,  civil  engineer,  was  assigned  by  me  to  the  im- 
mediate charge  of  this  survey.  His  report  of  same,  dated  May  8, 1872, 
together  with  the  map  therein  referred  to — both  made  under  my  special 
instructions — are  herewith  submitted,  with  my  approval. 

By  comparing  this  map  (marked  I)  with  the  map  accompanying  the 
memorial  of  the  harbor-commissioners,  (marked  II,)  it  will  be  seea  that 
the  changes  which  have  occurred  along  the  south  beach  where  resur- 
veyed,  have  been  unimportant. 

The  channel  which,  iu  my  opinion,  is  the  most  feasible  and  desirable 
to  have  opened,  is  shaded  in  red  on  the  accompanying  map  I.  This 
would  guide  the  tidal  currents  in  the  shortest  and  most  direct  course 
from  Cotjvmy  Point  to  the  ocean,  and  would  not,  like  the  crooked  chan- 
nel west  of  it,  be  liable  to  be  closed  by  eddies  formed  by  the  ocean- 
swells  i  and,  as  shown  by  the  survey,  the  quantity  of  excavation  re- 
quired would  be  smaller  than  for  a  channel  at  any  other  place  to  the 
westward  of  it ;  moreover,  on  i>assiug  the  south  beach,  it  would  sooner 
enter  the  deep  water  of  the  ocean,  without  encountering  the  breakers 
indicated  on  the  harbor-commissioners'  map. 

E-stimiates  have  been  made  for  both  the  eastern  and  western  channels, 
(shown  in  the  drawing,]  and  for  widths  of  10'),  200,  aud  300  feet,  (allow- 
ing for  a  side-slope  of  45  <^,)  and  to  a  depth  of  4  feet  at  mean  low  water, 
all  that  is  required  either  for  the  scour  of  the  tidal  currents  or  for  the 
passage  of  the  ^mall  boats  such  as  are  generally  used  by  the  fishermen 
and  the  pilots  at  that  place. 

The  exposure  of  this  beach  to  the  ocean  storms,  aud  the  consequent 
liability  to  difficnlties  and  interruptions  iu  opening  a  channel  tttrough 
it,  render  it  advisable,  in  my  opinion,  to  open  by  excavation  as  much 
of  the  channel  as  is  practicable,  so  a9to  favor,  as  much  as  possible,  the 
action  of  the  tidal  currents  iu  their  completion  of  the  work.  The  esti- 
mates have,  therefore,  been  made  to  include  the  excavation,  by  dredg- 
(12  E  , 
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log,  of  all  the  material  (coarse  Band)  to  a  depth  of  i  feet  helow  mean 
low  water  soathward  to  within  50  feet  of  tlie  high-water  line  of  tbe' 
ocean,  all  above  high  water  (on  the  beach)  to  be  removed  (at  a  less  ex- 
pense) by  barrowH  or  carts. 

In  the  report  of  Mr.  II.  L.  Whiting,  which  accompanies  the  memoiial 
of  the  harbor-commissionera  above  referred  to,  he  recommends  that  tbp 
width  of  the  new  inlet  should  be  about  3UU  feet,  which  "is  aboat  equal 
to  the  narrowest  section  of  the  natural  passage-way  between  the  hMbor 
and  hay,"  and  '"is  not  wider  than  is  desirable  for  a  heating-channel." 
in  which  I  fully  concur.  But,  as  it  is  highly  important  for  the 
preservation  of  this  harbor  that  an  opening  should  he  made  thia  seaHOu, 
so  that  tbe  harbor  may  derive  immediate  heoeflt  from  the  sconr  of  tbe 
tidal  currents,  and  as  there  may  also  be  some  doubt  as  to  the  complete 
success  of  this  undertaking,  it  is  respectfully  recommended  that  the 
proposed  channel  should  be  first  opened  to  a  width  of  150  feet  only,  to 
be  afterward  increased  to  a  width  of  300  feet  for  purposes  of  navigatioo. 
It  is,  however,  more  than  probable  that,  on  once  making  an  opening  to 
a  width  of  150  feet,  as  projiosed,  the  aotion  of  the  tidal  currents  (as  shown 
by  Professor  Mitchell  in  his  report  accompanying  the  memorial  of  tbe 
harbor-commissioners)  would  operate  to  singular  advantage  at  this 
place,  and  would  increase  the  channel,  in  part  if  not  fully,  to  the  d^ 
sired  width  of  300  feet.  An  estimate  is  therefore  made,  for  this  season, 
for  a  channel  liM>  feet  in  width  only,  which  is  as  follows,  viz : 

1.  34,000  cubic  yurdB  excaTaMoD,  b;  dred)[ing,  at  liO  centa tl7.0i" 

'2.  10,000  cubic  yarila  excsvatioD,  vith  carts  and  bairaws,  at  30  ceots 3,00f) 

Adding  for  coutiagencieB,  eay S,(M> 

Total »,OIX' 

The  importance  of  this  harbor  is  stated  in  the  memorial  of  the  harbor 
commissioners,  as  follows,  viz : 

Ai  a  port  of  refnge,  this  Iiarbor,  from  ite  pecalior  Bitnation,  bas  been  of  incattinablr 
valoe  to  maritime  commerce. 

The  Mntheaatern  oout  of  Massacbneetts  is  the  moet  dangerooa  portion  of  the  At- 
lantic abore.  Its  widely-extended  sboala  and  its  bewildering  cnneDta  lun-e  been  lb* 
dread  of  tbe  marinet  sinc«  the  earliest  settlement  of  oar  country.  LyiofC  >«  neu  Um 
track  of  macti  of  tbe  forei^  commerce  of  the  coantry,  as  well  as  in  the  route  of  »  Tin 
coastwiee  trade,  ite  dangers  mnBt  be  braved  ever;  dav  of  the  year  by  a  fleet  of  merefaaol- 
Tessels  larrer,  it  is  said,  than  any  other  in  the  world.  In  the  midst  of  this  region  vf 
danKer,  and  ae  if  to  redeem  aad  mitigate  its  perils,  lies  the  harbor  of  EdKartowD.offeris; 
f^ood  anchorage,  always  easy  of  access  and  perfectly  sheltered.  Bilnated  at  tbt 
junction  of  Mngkeget  Channel  with  Nantucket  Soand,  and  but  a  abort  diataaoe  tram 
the  head  of  the  Vineyard  Sound,  it  may  be  said  to  be  always  wader  tfe«  les  for  vaaali 
approaching  onr  shore  from  any  direction.  It  has,  furthermore,  gained  additioMl 
importance  of  late  years  l>ecause  the  bight  of  Monooey,  known  to  Mamen  as  liw 
"Powder  Hole,"  which  formerly  served  aa  a  refnge  iu  easterly  galea,  baa  been  wbril.r 
destroyed,  as  an  anchorage,  bv  an  encroachment  of  sands  not  unlike  that  whitb  dp« 
threatens  the  harbor  for  which  we  plead. 

The  accompanying  letter,  dated  April  10, 1872,  from  C.  B.  Marcbanl. 
esq.,  the  United  States  collector  of  customs  at  Edgartown,  will  give 
further  information  as  to  the  commerce  of  this  harbor  and  of  its  great 
value  as  a  port  of  refiige. 


Cl'fiTOM-HimSE,  ElHJAKTOWN,  MAftPACni'SBTTS, 

ColUctoT'i  Oficr,  April  19.  ItW. 
Bm;  I  have  the  honor  logive  you  helow  tb«  tonnagu  of  this  cnatoms  district, » if l> 
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the  nnmlier  of  cixuntwiiw  vesMls  entered  and  cleareil  at  tbo  ciistom-lioiiae  and  the 
'number  of  arrivals  into  the  harbor  of  Kdgartown  from  July  1,  ISTO,  to  June  30,  ISTl : 

TonDBge 2,710,60 

Entered,  36  VMsels Tons,  2, 390, 00 

Clearances,  coaetwiee,  23  vesseb Tons,  1,990, 00 

Vessels  arrived,  2,700,  (coodtwise  and  foroi^.)    Duties  catlectod,  none. 

Bonta  engaged  constantly  io  fishiog  and  relieving  vcasels  in  distresH,  40;  men  om- 
plov-ed,  m. 

The  tonnage  of  the  district  ia  principally  employed  in  the  Atlantic  and  Pooi&c  whale- 
flitlterj. 

The  prcTQlpnco  of  dense  fog  during  the  late  winter  and  earl;  spring  months  bewilders 
mnstera  of  vessels  from  sta  seeking  nn  entrance  into  the  Vineyard  Sound,  and  these  vea- 
Hets,  not  unfrecinontly  falling  into  the  eastward  of  Gay  Head,  become  entangled  in  the 
dangeronsaboolsofMaakefiet,  the  channel  throngh'nbich  into  the  Vineyard  Sound,  being 
tortuous  and  ever-clianf^ing  because  of  the  movable  cbaractor  of  the  bottom,  frequently 
forces  tbem  into  dan;;e!niuH  positions,  and  many  wrecks  is  tbe  result.  Prompt  assist- 
ance, with  skillful  pilots,  has  heretofore  been  rendered  these  vessels  by  tbe  boats  herein 
nanje«l,  tbe  south  inlet  nSbrding  a  safe  and  convenient  channel  of  commnnication  at  all 
times,  but  with  tbe  inlet  closed  assistance  can  only  be  rendered  by  a  circuitons  route 
around  Cape  Page,  tbns  increasing  the  distance  from  this  harbor  to  tbe  point  of  danger 
Dome  eight  miles.  Heretofore  this  harbor  has  been  mncb  more  free  Jrom  ice  than 
duriti);  the  last  winter,  the  south  inlet  admitting  a  warmer  cnrrent  of  water  directly 
from  tbe  ocean,  as  well  as  increasing  tbe  force  of  the  oarrent  tbrongh  the  inner  barlxir. 
I  am,  sir,  verj-  respectfully,  your  obedient  servant, 

C.  B.  MARCHAKT, 

Collator, 

General  GEOR«ii  Thom,  U.  8.  A., 

United  Stalen  Engi»t«r,  Portland,  Maine, 
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Botton,  M<ugaeku$tni,  May  8,  1672. 
Qe:<ii|{ai.:  I  bave  the  honor  to  forward  in  yon  a  mapillnstratiug  the  survey  made  in 
Edgartown  Harbor,  Masaachasetts,  Id  obedience  to  your  written  instrnctiona  of  April 
22.  IBTi 

The  so-called  Triangle  Station,  established  by  tbe  United  States  Coast  Survey  last 
year,  was  identified,  and  from  a  point  A,  26  feet  north  of  tbe  station,  a  line,  A  B,  i,^bO 
fact  long,  was  measured  and  staked  off  for  every  100  feet.    In  every  other  of  these 

points,  VIE,  A,  3,  4, 40,  B,  lines  intersecting  AB  nnder  right  angles  were  laid 

-*  uid  marked  b;  a  set  of 


signals  along  the  high- water 


line,   Ab,   2a,.. 


.40a,    Bo, 


and    another  set  near  tbe 
creat  of  the  beach,  kb,  2b, 

40b,   Bb,  thus   giving 

SB  ranges  in  which  a 

inga  were  taken.     8i: 

naJs,!, VI,  were. 

lisbed  on  Cotamy  Point,  2 
Mid  2  fbiminearange  inter- 
Heating  tbe  nrst-men  tinned 
22  ponUlel  tines;  the  poei- 
tinn  of  tfaMe  6  points  was 
determined  by  sights  from 
lhre«  stations  in  line  A  B. 
The  soandiogs  are  all  re- 
dnre«l  to  meait  low  water, 
which  plane  of  reference 
was  determined  last  year 
by  the  United  States  Coast 
Hurvey.  The  tide-staff  is 
plaCMlontbe'TownWharf," 
(see  sketch,)  and  re|>eal«d 
levelings  from  the  beoch- 
mork,  water-table  of  Mar- 
tha's Vineyard,  National  Bank,  over  right  band  of  front  steps,  wbich  is  in  Ref,  IB,  16, 
gave  mean  low  water  on  the  staff  +  2.40.    The  mean  rise  and  fall  of  tide  is  2.6  feet. 
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AtoiMKiaiibiualHiirvcy  of  part  uf  Coiauij  Beach  was  mode  and  crOM-sections  of  tht 
beacli  200  fuot  apart  levelod. 

After  tlie  geueral  featarcH  of  tlie  beach  and  the  liotloin  irere  dotcrmtned,  the  pro- 
posed cbauiK'l  tras  laid  out  thuH:  Crossine  A  B  in  three  points,  E,  D,  and  C,  i¥- 
HpectiTeiy  1,520,  1,68:1,5,  and  1,S47  feet  distant  from  A,  three  parallel  liDee,  K  H,  J  G. 
and  I  V,  under  an  angle  of  WW  30'  with  A  B,  tnark  the  easterly,  the  axis,  uui  ib<- 
nesterlf  ed^e  of  a  ciianiiel  300  feci  ivide,  ranning  irom  the  natural  chauoel  ewl  of 
Cotamy  Pomt,  through  CotnDiy  Ueacb,  U>  the  ocoao. 

Additional  tionndinga  tcere  Diaile  in  these  three  linoa,  anil  the  ehAraeter  of  the  bottoui 
determined  by  borings.  The  bottom  is  very  coarse  sand,  free  from  bowldem.  Speci- 
luens  of  the  itiLiid  are  rctaiiied  ia  this  office. 


■AWX  \\\  ^  \  ■.  xWWl-wt  to  tw  miMvnl  bj-  dBKl«Lr  A  x^vvvvvy 


Ah  shown  in  the  sketch,  the  material  from  4  feet  below  mean  1o\f  water  ia  to  be  «!• 
cavated  by  dredging,  after  tbe  beach  above  the  high-water  mark  has  been  remored  id 
carts  or  barrows, 

Beaides  for  the  above-mentioned  channel  300  feet  wide,  estimates  have  br«n  made  for 
cliannclB  100  feet  and  200  feet  wide,  having  line  I  F  as  their  westerly  limit;  alao 
fstimate  for  a  channel  300  feet  wide  from  Cotamy  Point  through  the  deep  hole  sootli 
of  Cotamy  Point,  (see  4-foot  curve.)  This  channel  is  indicated  on  the  map  in  red  dotted 
lines.    The  amonnta  of  material  to  l>e  excavated  ore  speciiied  in  the  following  table: 


l)L'iiovli>tious  of  clianaeJ,  fnuT 

11 

ii 

lis 

MaKiialtobsreoK-nL 

Ulnlgfal  rh>uiiii>1  Ma  trvt  vlile,  1Id« 
StTsigbt  chBun*!  -J»0  fBot  wide,  Ud 

C«bieinrdt.  CMC  ytrii 

79,  (BO           i:.w 

The  S-cnrved  ehaunolis  in  the  main  the  same  as  proposed  UyProfesaor  H.  L.  Whitioit' 
iruit«d  States  Coast  Survey,  in  his  reportonEdeartown  Harbor  of  Jannsry  i,  li^i. 
He  states:  "By  folloniog  the  general  conrse  of  this  old  channel  and  removing  lacb 
iiortiouB  of  the  shoal  as  in  places  now  block  it  np,  a  passage-way  300  feet  wide  ud  1 

feet  deep  mav  be  obtained  by  the  excavation  of  about  41,000  cnbic  yards  of  the  msKri'I 
tbe  fjboAT.^^     THa  amonrit,  nf  pvpftvufinii  HtAiN]    in  tli«  '    ''        '  f      .*  - 


^^^^^ 


byGoogk' 
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I.w46,5.tOciibic  ; nnla,  nnd  tbe  nmouiit  to  l)(M-<icnvnt(Hl  in  tlie  b«]icli  from  ttia  high- 
irairr  level  to  4  feet  l>e)ow  mean  low  water,  II,  iH  3-i.ollO  cubic  j-ard.H,  wbJcU  niak«a  a 
IiiIhI  of  dredging  T9,0:{U  cubic  yarda,  aud  explains  the  diflureiicu  lietwceu  tbe  twu 

Alloiriujt  10  per  cpiit.  inoroase  for  looxening  of  mnterial  of  tlio  amount  to  tie  ax- 
rnvsW.  andtaKiiig  30  cetitH  per  cubic  yani  aa  t.lie  coat  of  dredging,  :iO  conts  per  cubic 
y^nl  an  the  cost  ofremoving  tbe  beach  above  bittb  water  in  carta  ur  bairowa,  the  coHt 
ul'ilic  foDr  dillureut  chauueTa  will  compare  as  fullowa: 

I   $41,410 

11,  s„„i,M  .u.™.i, 2«,  f...  ,1,.. !  s™  »«;  js; »'.  i»  ri  ■"■<"' 

111.  >,^<,-,.t  ,.,.„nol,  11»  t..«  ,1,1. «;S  »£  J,>^i^  :;  =»  ™:g;       17,  B1.7 

■V.  ».,„.d  .!,.„».,  3«.  f„i  ,ia. \  ™;S  «;*  IS":;  S  S  S:;  5  »■ »« ■ 

]( IB  bclipvc-d  that  a  ati-night  cut  through  the  flata  and  tlio  bench  wonld  very  soon 
il-nililn  ila  width  and  iucreaso  it«  dopth  to  10  foet  at  low  water,  owin)(  to  the  peculiaT 
rtiiwof  tide  JD  Cotomy  Bayandin  the  ocean  uutaide  the  beach.  For?  hours  the  level  of 
ilii-  water  in  Uotam;  Bay  in  higlier  than  in  tbe  ocean  ontaide ;  thia  diliereuce  is  nearly 
^f>'<'tdnTin||4  hours.  (See  I'l-ofcHsorH.  Mitchell's  tidal  cnrvea  in  hia  report  on  Edgar- 
town  Harlwr.)  Alargt^  portion  of  the  water  in  Mattakceaett  Kay  will  l>o  drawn  toward 
Till'  openin;;  lu  the  beach  and  force  its  way  to  the  ocuau  with  conNi<tevabte  scouring 

The  fact  that  tbe  previous  openings  in  thiB  beach  have  raoved  from  west  toward  east 
n<iuld  M|)esk  in  favor  of  the  S-cur\-ed  channel,  opening  iit  Urn  head  of  llattakeesett 
Il.iy.  instead  of  the  straight  channel  Iji^OOfeet  east  of  this;  still,  as  the  opening  of  l>^.'>n 
)i:u  proved  to  more  eastwud  at  the  rate  of  10,000  feet  in  15  years,  it  would  only  take 
'U  ypara  for  tbe  former  to  reach  the  position  of  the  proposed  atroiftht  channel.  The 
l;iitt'r  has  tbu  advantage,  firat,  of  being  easier  to  navigate ;  second,  its  length  la  1,  J70 
left  leea  than  the  fonner;  third,  tbe  crest  of  the  beach  here  is  Uf  feet  above  high-water 
level  and  covered  with  beaoh-grass,  whereas  tbe  beacb  at  the  head  of  the  bay,  for  a 
•Hntaace  of  2,000  feet,  is  clear  sand,  only  6  foot  above  high  water,  and  washed  over  by 
liiRb-storm  tides;  (line  of  dead  aoa-weed  along  the  high  part  of  the  bench  is  Kef.  9, 14;) 
KTi-ftt  quantities  of  sand  are  carried  over  the  western  part  of  tlio  beach  in  every 
■■uiitherly  storm,  which  is  not  the  case  at  tbe  propoacd  entrance;  fourth,  the  cost  will 
Iw  lU  per  cent.  less. 

In  coDcluaion,  1  will  state  that  the  cost  of  a  channel  from  the  deep  water  to  Cotauiy 
I'liint,  running  in  a  direction  south  'JI'-  30'  west,  having  a  width  of  :M>(I  feet  at  the  bot- 
tom and  a  depth  of  4  feet  at  mean  low  water,  will  be — 

Kii-ivation  by  drctlging  71,300  cubic  yards,  at  50  cents $35,  Kit) 

ll"inovsI  of  beach  in  carta,  lil,a00  cubic  yards,  at  30  cents r.,760 

41,410 


tingeucies,  about  it  per  cent 

Grand  total 

Very  ri-Bpectfnlly.  yonr  obedient  B" 


APPENDIX  W. 

ANNUAL  llEPOKT  OF  MAJOE  H.  M.  KOBKKT,  (JOIU'S  OF  ENGI- 
NBKR9,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1872. 
ITsiTBD  States  Engineer  Office, 

Portland,  Oregon,  August  '26,  1872. 
(iKNEBAL:  I  bave  tbe  bonor  respectfully  to  RubDiit  tlie  following  re- 
[Hirt  of  o{>erations  on  tbe  works  of  river  iiuproveinciit  in  iny  cbarge  tor 
tbe  fiacal  year  ending  June  M),  1872 :  , 

..ogic 
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iiwan  Island  Bar. — Work  baa  beeu  carried  oa  at  tUie  bar  for  five  years 
past,  the  object  for  the  last  three  years  being  to  cut  a  channel  100  feet 
wide  and  17  feet  deep  at  low  water  entirely  across  the  bar,  which  is 
located  two  miles  below  the  city  of  Portland,  Oregon.  The  dredger 
used  is  loaned  by  the  city  authorities  to  the  Government,  and  is  of  the 
Osgood  class,  and  with  it  work  cau  only  be  carried  on  for  abont  five 
looDtbs  in  the  year,  an  it  cannot  be  used  during  the  high  stages  of  water, 
of  which  there  are  two  every  year,  the  one  in  the  winter  resulting  from 
the  rains  and  the  one  in  the  summer  from  the  melting  of  the  snows  in 
the  Cascade  range  of  mountains. 

This  past  year,  after  the  usual  repairs  to  the  dredger,  the  work  ou 
Swan  Island  Bar  was  resumed  on  August  11,  and  continued  until  De- 
cember 7,  excepting  for  twenty-six  days,  during  which  the  dredger  was 
at  the  mouth  of  the  river.  The  weather  in  the  spring  of  1872  was  aach 
as  to  cause  serious  apprehensions  of  being  unable  to  do  any  work,  but 
on  March  27  the  dredger  went  to  work  again,  and  continued  until  May 
10,  when  the  summer  rise  stopped  all  further  work.  The  number  of 
cubic  yards  excavated  was,  by  scow  measurement,  23,933,  The  dis- 
tance advanced  on  the  line  of  17-foot  cut  was  1,120  feet. 

Of  the  above  amount  excavated,  19,418  cubic  yards  were  clay  and 
gravel,  forming  the  permanent  bed  of  the  liver,  and  4,5L5  cubic  yards 
were  part  of  a  deposit  in  the  channel  resulting  from  the  freshets,  which 
haif  to  be  cleaned  up  on  resuming  work. 

An  examination  of  the  bar  this  last  spring  showed  the  effect  of  the 
winter  flood  to  have  caused  a  remarkably  large  deposit,  amounting  to 
7,000  cubic  yards  in  the  channel  already  cut,  and  10,000  cubic  yudA 
above  the  cut  and  ou  its  prolongation  by  the  most  economical  line  to 
the  17'foot  curve.  This  new  deposit  above  the  cut  varies  in  depth  fivm 
1  to  2  feet,  removing  the  17-foot  curve  about  700  feet  farther  up  the 
river  aud  placing  it  1,150  feet  above  the  point  to  which  the  cut  was  ad- 
vanced at  the  cessation  of  work  in  May, 

The  deposit  in  the  upper  part  of  the  cut  was  4  feet  deep,  whereas  at 
this  point  the  excavation  during  the  previous  summer  had  been  only  3 
feet,  thus  raising  the  bar  1  foot  above  its  level  before  the  cut  was  made. 
The  result  of  this  one  freshet  alone  will  therefore  add  about  17,000  cQbi«' 
yards  of  material  to  former  estimates  for  the  completion  of  this  cat. 
!From  all  I  have  beeu  able  to  learn  of  this  bar,  it  was  supposed  not  to 
have  altered  for  years,  landing  such  a  great  change  in  it,  I  had  a  sor 
vey  of  the  river  made  from  the  bar  to  the  city  of  Portland,  but  fonnd 
that  nothing  had  occurred  within  these  limits  to  give  trouble  or  to  alter 
the  plan  of  the  improvement.  The  extensive  grading  recently  done  by 
the  railroad  company  aud  the  city  authorities  in  East  Portland,  and  the 
fact  that  the  winter  freshet  was  the  highest  that  has  been  since  1$G2, 
would  in  part  account  for  the  great  amount  of  the  deposit. 

During  the  next  fiscal  year  the  proposed  operations  are  the  thorough 
repair  of  the  old  dredger,  which  will  have  to  be  used  during  the  entire 
year;  the  building  of  a  uew  dredger  of  the  Morris  &  Cuming;^  pat- 
tern, and  two  dumping-scows  by  the  United  States,  for  coutiuu^  wort 
on  this  river  and  the  Columbia,  (the  old  scows  cauuot  be  repaired,  and 
they  are  liable  to  fall  to  pieces  at  any  time,)  and  the  coutinuation  of  the 
17-lbot  cut  at  Swau  Island  Bar,  which  requires  the  excavation  of  25.IX» 
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-cnbic  yards  of  materiitl,  aud  could  be  completed  this  fall  if  it  were  not 
for  the  bars  at  and  oear  the  mouth  of  the  river,  which  will  probably 
reqaire  atteution. 

This  cut  is  now  3,250  feet  long,  and  there  are  yet  1,150  feet  of  cat  re- 
maining to  extend  it  to  the  17-foot  curve  above  the  bar. 

Bar  at  the  mouth  of  the  "Willamettb  Kivee.— In  September 
and  October  last  the  dredger  and  snag-puller  were  sent  to  this  point,  a 
Ht«amer  aud  two  ships  having  grounded  there,  and  the  depth  at  extreme 
low  water  found  to  be  but  12  feet  for  a  distance  of  300  feet ;  3,325  cnbic 
yards  were  removed  on  a  line  of  iOO  feet  long  in  thirteen  working 
days,  the  rest  of  the  twenty-six  days  during  which  the  dredger  was 
ateent  from  Swan  Island  beiofr  takeu  up  by  moving  to  and  from  the  bar, 
breakage  of  machinery,  and  other  causes  of  detention.  The  suag-puUer, 
at  the  same  time,  removed  forty  trees  and  stumps  from  the  channel, 
some  of  which  had  to  be  removed  by  the  aid  of  a  diver  in  armor,  and 
by  striking  which  the  dipper  and  machinery  of  the  dredger  were  much 
injured,  so  as  to  stop  the  work  for  six  days. 

Five  trees  on  the  end  of  Coon  Island,  and  about  100  feet  from  the 
center  of  the  channel,  were  cut  down,  as  they  were  liable  at  any  time  to 
fall  into  the  channel  and  obstruct  it. 

Examinations  with  the  lead-line  and  sextant  were  made  during  the 
spring  on  this  bar,  and  for  a  distance  of  three  and  a  half  miles  up  the 
river,  ext«nding  over  shoals  reported  as  existing  by  the  river  pilots. 
The  result  shows  a  good  deep  channel,  with  the  following  exceptions : 
^1)  For  500  feet  on  this  bar,  at  the  month  of  the  Willamette,  where  the 
average  depth  is  15J  feet ;  (2)  near  Willamette  Slough,  where  for  400 
feet  it  shoals  to  15  feet ;  and  (3)  2,700  feet  above  it  shoals  again  to  15 
feet  for  a  distance  of  800  feet,  the  nearest  line  between  the  two  curves 
of  17  feet  being  here  at  an  angle  of  45°  with  the  shore.  These  three  are 
the  points  where  work  will  probably  be  necessary  this  fall,  and  there 
may  be  more  trouble  caused  by  the  summer  back-water  from  the  Co- 
lumbia River,  especially  at  the  mouth  of  the  Willamette,  where  the 
4)ack-cnrrent  during  the  high-water  season  is  very  strong. 

The  operations  proposed  at  this  point  during  the  next  fiscal  year  are 
such  dredging  and  snag-pnlling  as  may  from  time  to  time  he  necessary 
to  admit  of  the  passage  of  the  ocean-steamers. 

During  the  year  there  were  excavated  on  the  Lower  Willamette  Elver 
27,258  cubic  yards  of  material  at  a  cost,  including  the  expense  of  repairs, 
(over  92,700,)  of  47.65  cents  per  cubic  yard.  This  is  mnch  lower  than 
can  be  safely  estimated  for  in  future,  being  about  one-half  the  cost  for 
the  previous  two  years,  and  is  partially  due  to  the  fact  that  so  much  of 
the  material  was  a  fresh  deposit,  and  therefore  so  easily  removed. 

Daring  the  fiscal  year  ending  June  30,  1872,  the  following  amounts 
were  received  and  expended  on  account  of  the  appropriation  for  the 
"improvement  of  the  Willamette  River  at  Portland,  Oregon,  and  to 
month  of  river:" 

Balance  reportud  available  Julv  1,  1871 $17,716  54 

lJiil»nce  in  hiiiids  of  Colonel  Williamson  July  1,  1871 253  66 

Total  availaWe  July  1,  1871 17,970  20 

Expended  daHii);  the  year ; 

t)red)(ing $13,090  30 

■SnftggiDfl 562  10 

Surveys - 563  00 

14,115  40 

SalaDce  remalDiug  on  bitDd  Jnty  1,  1872 3,B54  60 

L.,,,_,  ■   Cooylc 
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Appropriated  June  10,  t@T'2,  for  improvement  of  the  Lower  WiUuuetlr 
KiTer,  Oregon SM,w«i  i- 

Available  Joly  1,1972 S3.arM  ■< 

EBtimato  for  the  iiscal  yeiir  187.'t-'7'l : 
RtiDDing  expensea  of  the  ULil-cd  Stat^a  drulger  to   be   coustracted  tliia 

season,  seven  luonths,  at  12,500 Jir.Tih  > 

Repairs  auil  care  of  dredger  aud  neon's .. 1.5i''  ' 

Examinations  on  tha  rivers l.lMi  .- 

winch  I  would  respectfully  recommeod  to  be  appropriated  so  as  to  jk 
niit  of  thia  new  dredger  beiug  used  when  necessary  on  the  bars  of  tii- 
Lower  Columbia  Kiver,  as  well  as  on  the  Lower  ■Willamette,  The  obji- : 
of  these  appropriations  has  been  and  is  to  enable  large  sea-going  rtnf'.- 
to  reach  the  cityof  Portland,  Oregon;  but  by  being  limited  to  the  ^ili.<- 
luette  Kiver,  though  vessels  should  ground  on  the  Columbia  in  sigbl  • ' 
the  dredger,  no  work  could  be  done  ou  the  latter  river.  One  bar  in  li.^- 
tJolumbia  last  year  was  a  more  serious  hinderance  than  anything  in  ll' 
Willamette,  The  difficulty  would  be  removed  by  wording  the  appnqw. 
ationthus:  "For  the  improvement  of  the  Willamette  and  Colmnt-.i 
IJivers  from  Portland,  Oregon,  to  the  sea." 


After  a  survey  by  Major  Williamsou,  Corps  of  Engineers,  and  refiir 
thereon,  dated  December  23, 1870,  Congress  appropriated  for  the  ia 
provement  of  this  river  816,000,  which  was  available  July  1, 1871. 

A  reconnaissance  was  made  by  myself  in  person  in  July,  ISTl,  aAti 
which  a  project  and  estimates  for  the  application  of  the  appropriatioi: 
were  submitted  and  Approved  by  the  Chief  of  Engineers,  and  in  act^tnl 
ance  therewith  a  scraper,  of  the  style  known  as  Long's,  and  oaed  i'- 
the  Upper  Mississippi  Kiver,  was  built  and  attached  to  a  steamer  liirr<! 
from  the  People's  Transportation  Company.  A  snag-boat  was  »!*' 
built  by  contract  and  furnished  with  every  appliance  without  swac: 
power,  for  the  removal  of  the  dangerous  suags  from  the  river-bed.  Tw 
original  project  for  doing  the  work  of  improvement  combined  the  ojwa- 
tions  of  these  (the  suag-boat  and  scraper)  with  the  building  of  U'"" 
linear  feet  of  wing-dam.  However,  as,  after  advertising,  no  bids  utti" 
received  for  the  wing-dams,  and  as  the  company  which  owned  aUtbi: 
boats  on  the  river,  and  was  most  deeply  interestedin  its  improvemeil— 
the  People's  Transportation  Company — had  just  sold  oat  to  the  san;- 
parties  who  owned  the  railroad  running  parallel  with  the  river,  1  wnW 
make  no  arrangements  whateverto  construct  the  wing-damsduringtlu: 
low- water  season. 

The  scraper  attached  to  the  steamer  Success  worked  twelve  days.  <•■ 
considerable  advantage,  at  Alathcney  and  Yam  Hill  bars,  while  under  di* 
own  supervision,  but  after  I  left  her  no  more  was  done  in  ten  days  itis 
had  been  done  in  two  while  I  was  on  board.  Being  satisfied  of  the  at 
fitness  of  the  eaptiiin  fur4.he  work,  and  new   parties  haWog  obtaiW 
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control  of  all  the  boats  ou  the  river,  who  were  unwilling  to  make  any 
bid  for  building  the  dams,  I  returned  the  boat  to  its  owner  and  gave 
up  all  idea  of  doing  anything  that  season  except  snagging. 

The  resnlt  of  the  scraping  at  Matheney's  was  such  as  to  give  a  good 
channel  to  boats  carrying  75  tons  of  freight,  which,  before  the  scraping, 
could  not  get  over  up  stream  empty  withont  the  aid  of  lines,  eor  carry 
more  than  25  tons  going  down.  It  also  rendered  the  use  of  wiug-dams 
at  this  point  unnecessary.  Until  the  scraping,  this  was  the  worst  bar 
on  the  portion  of  the  river  used  in  the  summer  season. 

The  snag-boat  was  manned  and  at  work  November  G,  1871,  and  was 
drawn  off  on  the  28th  of  the  same  month  by  reason  of  a  sudden  rise  of 
water.  Daring  this  time  she  had  moved  39  snags,  aggregating,  in  esti- 
mated weight,  140  tons.  Some  of  these  snags  were  120  feet  long  and 
some  15  feet  in  circumference. 

The  boat  is  100  feet  long,  and  well  fitted  for  the  work  on  the  liver. 
8be  has  no  steam-power,  and  has  to  be  towed  up  stream,  clearing  up 
the  SDRgs  as  she  drifts  down.  The  cost,  including  her  outfit,  8i,857.Gt), 
and  requires  a  crew  of  six  or  seven  men. 

After  due  advertisement,  a  contract  was  signed,  May  1, 18i2,  for 
building  the  wing  dams  in  September  and  October  next,  for  the  sum  of 
t2.G0  per  linear  foot  of  dam. 

The  proposed  operations  diiring  the  year  1872-'73  are  the  removal  of 
the  most  dangerous  snags  in  the  river  during  next  August  and  Sep- 
tember by  the  United  States  snag-boat  "Willamette,  and  the  building 
of  2,100  feet  more  or  less  of  wing-dam  under  the  aforesaid  contract  with 
Joseph  Paquet,  in  connectiou  with  the  use  of  the  Long's  scraper,  on  the 
worst  bars,  for  a  few  days  in  September. 

The  canal  and  locks  now  being  built  near  Oregon  ( 'ity  will,  wlieu 
completed,  allow  boats  to  pass  from  the  Upper  to  the  Lower  Willa- 
mette, and  it  is  thought  that  they  will  break  up  the  monopoly  of  the  river 
transportation  and  sttmnlate  competition  on  the  Upper  Willamette. 
The  State  supplied  $200,000  of  the  necessary  funds,  and  the  charter  re- 
quires that  they  be  completed  by  January  1,  1873.  Until  these  locks 
are  opened  there  can  be  no  competition  on  the  river.  1  do  not  think 
the  amount  of  trade  thereon  in  the  summer  sufficient  to  justify  any 
great  outlay  on  the  part  of  the  Goverument  for  its. improvement.  The 
removal  of  dangerous  snags  and  a  small  amount  of  work  on  the  bars  in 
the  way  of  scraping  and  wing-dams  are  all  that  seems  justifiable  after  the 
completion  of  the  work  contemplated  this  season. 

A  full  report  of  the  operations  of  the  past  year  was  forwarded  to  the 
Chief  of  Engineers  February  10, 1872,  to  which  I  respectfully  refer  for 
details  of  the  work. 

There  have  been  received  and  expended  on  account  of  this  appropri- 
ation during  the  fiscal  year  ending  June  30, 1872,  the ,  following  amounts : 

Available  July  1,1371 516,000  00 

Expended  during  the  year 7,746  39' 

Balance  available  July  1,  ia72 6,253  61 

Amopnt  asked  fur  (lie  yenr  1P73-74 3,000  00' 
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W3. 
IMPROVEMENT  OF  THE  UMPQUA  RIVER,  OREGOX. 

A  recouuaissance  was  made  by  Major  Williamson,  Corps  of  Enjiiafrit. 
of  tberapidsof  this  river,  (see  report  Chief  of  Eagineers,  187 1,  pageOiN. 
anH  an  appropriation  made  tiy  Congress  of  $22,500,  which  wus  avaiht)l> 
Jnly  1, 1871. 

In  July,  1871,  I  had  an  ezaminatioQ  made  by  my  assistant,  Mr.  Fran). 
H.  West,  of  that  part  of  the  river  known  as  the  canon,  and  not  report". 
on  by  Major  Williamson.  His  report  of  this  examination  was  fonranlr 
to  the  Chief  of  Engineers  with  my  letter  of  Augnat  9,  1871. 

On  the  12th  of  August,  after  doe  advertisement,  a  contract  vas  sgnei! 
with  W.  B,  Clarke,  of  Itosoburg,  Oregon,  for  the  blasting  of  rocks  ii 
the  various  rapids,  at  $6.95,  coin,  ytex  cubic  yard.  The  work  for  the  c* 
tractor,  which  was  the  removal  of  1,888  cubic  yards  of  rock  at  fifl'n 
different  points,  was  immediately  laid  out.  The  work  was  pressed  c:t: 
great  vigor  by  the  contractor  and  completed  during  the  month  of  Oct* 
ber.  While  inspecting  the  work  with  my  assistant,  we  descended  lit 
0mpqna  from  Boseburg  to  Scottaburg  in  a  small  boat.  Daring  ih:- 
trip,  which  took  seven  days,  I  noticed  a  number  of  detached  rocks  i: 
the  South  Fork  of  the  Umpqua,  which  would  prove  serious  bindiann- 
to  navigation,  even  when  the  river  was  5  feet  above  its  low -water  stap 
These,  amoanting  to  30  cubic  yards,  I  had  removed  at  $5  peteoU 
yard.     A  mill-dam  at  Kellogg's  I  also  had  cut  through. 

This  completed  all  the  work  proposed  that  season,  which  was  ncci 
than  recommended  by  Major  Williamson  or  asked  for  by  the  stekiiW 
company  navigating  the  river,  and  it  remained  to  see  the  efiect  of  tlir 
improvement  on  the  channel  after  high  water  had  set  in  before  erptod 
ing  the  balance  of  the  appropriation. 

The  president  of  the  Merchants  and  Farmers'  Xavigation  Compau; 
having  placed  the  steamer  Enterprise  at  my  disposal,  to  make  un 
tempt  to  ascend  the  river  with  her,  I  went  to  Gainer  City,  near  liw 
month  of  the  TJmpqua,  in  March,  with  the  intention  of  luaking  tW 
attempt.  Finding,  on  my  arrival,  however,  that  no  suitable  amn?^' 
ments  had  been  made  for  the  trip,  and  that  they  could  not  then  be  bW 
within  a  month,  and  that  all  the  stockholders  residing  in  Gardiner  Oit; 
protested  against  the  order  of  the  president  of  the  company  placing  u* 
boat  at  my  disposal,  and,  more  than  all,  that,  from  what  I  had  etr- 
already  of.  the  river,  it  would  never  pay  to  navigate  it-^disp  J- 
this,  I  abandoned  the  attempt,  and  on  the  6th  of  April  I  fonraided  t> 
the  Chief  of  Engineers  a  special  report  on  the  subject,  to  which  1  ^^ 
to  refer  for  details  of  the  work  and  a  discussion  of  the  whole  «)l>j«>i- 
with,  my  reasons  for  thinking  that  no  improvement  of  this  ri\'er  tkoald 
have  been  attempted. 

There  has  been  received  and  expended  on  account  of  the  improvMSH.- 
of  the  Umpqna  Eiver,  Oregon,  during  the  fiscal  year  ending  Jane  ■*'■ 
1872,  the  following  sums : 

AvoilaUu  July  1,1871 »S.-"" 

J'orfeiteil  deposit  of  William  Turubull,  bidder. ,      li: 

Tiitftl  available itfili  ' 

ExitRudi-d  during  the  year 1T,.*S 

Balance  turned  into  the  Tieaaory  May  9, 1872 *.^  ' 

Xo  further  appropriation  recommended. 
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Custom- Ho  USE,  Portland,  Oregon, 

August  30,  ld72. 
ImjiottB  anil  expotto  at  tlie  ])ort  of  Portlaiul,  OrcROU,  during  the  fiscal  year  endml 
JiinellO,  1^2,  aaa  also  for  thonioiitL  of  July,  IHTi!.    It  will  be  Wme  in  mind  tbatthoee 
are  Btntistics  of  direct  foroiga  trade  only. 

ValHCof  nierchaiidiit  imported  at  thrportof  Portland  diiriag  the  yeareaded  Jum30,  1872. 

July,  ItfTl 886,527     April,  1872 $34,642 

Augii8t,lH71 70,883     May,  1872 26,097 

September.  1871 70,882     Juue,  1872 

October,  1M71 6,088  

Nurembor,  1871 25, 312 

December,  1871 43,249 

Jannury,  1872 101,315 

Febniary,  1872 58.32S 


March,  lfl-3 


30.  l)4a 


Total 6:14,3 


ralue  of  exports  (foreign)  front  tkeport  of  I'ortland. 

Joly,  le7l Jl0,173 

Anguat,  1871 25,r)85 

September,  1871 37,110 

Oetober,1871 127,947 

November,  1871 70,412 

December,  1871 21,5.52 

January,  1872 53,984 

Kebruarv,  1872 44,618 

March,  18^2 128,288 

Ihitiee  collected  on  imports  at  tkeport  of  Portland  during  gear  ended  June  30,  IS72. 

July,  1871 141,013  92  ' 

August,1871 2B,2e9  86  I 

.  September,  1871 37,997  80     Juiie,  1872.. 

October,  1871 11,151  70  ' 

November,  1871 15,485  53 

December,  1871 18,721  03     Duty  collected  July,  1872..,. 

Janoar]-,  1872 41,109  75  i  

Febmarv,  1872 30,207  00  Total 319,765  9 

ilaroh,  lc72 ■    15, 917  18  :  ---    ■ 

B  District  of  Willamette  are  57  in  Duml)ei 


Cout  trade. 

Foreign  trade.           ToUI. 

1 

1 

1 

1  1 

1 

E  te    d 

ffi 

as 

30 
40 

H,  ITS       133 

ai,on     isT 

103,751 

ne.m 

1 

la  addition  to  tbe  above,  at  least  500,000  tons  of  shipping  bave  entered  and  departed 
'        ..  ■       _.  ■..  ^L .  .   .  .    ■     ._ . , .     .-,,..  ijjjj  obliged  to,  and  did  not, 

H.  W.  acorr,  Colleelor. 

!AM'L  O.  S.  SOTTOR, 

EngiMer  Clark. 

..logic 
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W4. 
t-URVEY  Oy  PAINT  HELEVS  BAR,  COLUMBIA  RIVER,  OBEtiOS. 

The  ocean -steam  era  having  expcriouced  cooeiderable  trooble  at  li.  • 
point  on  several  occasioDB,  a  survey  of.  the  locality  was  recommfDiln'. 
by  me  and  approved  of  by  the  Cliief  of  Engineers. 

The  survey  was  commoiiced  in  February,  1S72,  and  continoed  at  sa^'.' 
intervals  as  my  assistant  could  be  spared  from  his  other  duties  5tar:> 
3,000  soundiogB  were  taken  on  the  bar  and  its  vicinity,  ami  two  a^ ' 
one-half  miles  of  shore-liue,  on  each  side  of  the  river,  determiim! 
Borings  were  also  made  t«  ascertain  the  nature  of  the  materi»l  Yttrnx.'- 
tfae  bed  of  the  cbanncl. 

A  fall  report,  with  copy  of  chart  of  tlie  survey,  was  forwanled  to  ll> 
Chief  of  Engineers  July  10, 1S72. 

About  five  weeks'  dredging,  to  cut  a  channel  carrying  IS  fwt  at  !■' 
water,  and  130  feet  wide,  across  the  lower  end  of  the  bar,  will  ■ 
required.    This  will  cost  about  1^3,750. 

Examinations  will  be  made  after  tfae  summer  high  water  in  the  C«>Uv 
bia  this  year,  and  again  at  tbe  close  of  the  low-water  season,  to  inr:- 
mine  the  changes  on  tbe  bar,  resulting  from  the  effect  of  the  high  wab-; 
and  the  snmmer  tides. 

There  have  been  received  and  expended  on  this  accoaut  dRriD};  li;' 
fiscal  year  ending  June  30, 1S72,  the  following  amounts : 

Recoived  for  Hnivoy  of  Saint  Holeu's  Bar,  CalamltiB  River i!"   ' 

Kxpendcd  dariuf;  the  year ,.        i"*'  !" 

Balance  on  hamlJuly  1,  IWi »« 

Estiinata  for  flscnl  year  1673-74: 

Five  weeks'  dredpugoutbe  bar ^'-*  '' 

Exami nation  on  the  bar  and  river 4'-  ■ 

Total 3.1M" 

Instead  of  making  this  a  separate  appropriation  it  wonid  be  mix! 
better,  however,  as  recommended  under  the  head  of  the  improvenwa' 
of  the  Lower  ^Villaiuette,  to  consider  the  rivers  from  Portland  to  thf  ssi 
as  but  one  river,  which  is  to  be  Improved  wherever  found  necessin. 
Other  bars  may  form  that  are  more  troublesome  than  this,  and  it  i^  m-' 
well  to  limit  tbe  appropriations  to  single  bars  that  are  ever  chaspt,:- 

llerewith  are  transmitted  commercial  statistics  of  this  district. 


Ws- 

SPECIAL  REPORT    ON    THE   IMPHOVEMEXT    OF   THE    i:MP<ilA   RnT.K 
OREGON. 

United  States  Engineer  Office, 

Porttand,  Oregon,  Aprit  ti,  li>'.± 
Sir  :  I  have  the  honor  to  submit  the  following  special  report  upon  it* 
improvement  of  the  navigation  of  the  Umpqua  Biver,  Or^n. 

My  last  report, dated  August  9,1871,  inclosed  the  report  of  my  as5i< 
ant,  Kir.  F.  II.  West,  on  his  reconnaissance  of  tbe  Canon  RapM<- 
Proposals  for  removing  the  obstructions  were  advertised  for  July  iVo 
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[liipers  iu  Portland,  EugeDO  City,  aud  Koseburg.  The  bids,  au  abstract 
III'  vluah  is  inclosed,  marked  A,  were  opened  Angnst  12,  and  the  con- 
tract awarded  to  'William  Tornbnll,  at  $6,73,  coin,  per  yard,  (cubic,)  but 
lie  failing  to  sign  the  contract  his  deposit  was  declared  forfeited,  and 
tbe  award  made  to  W.  B.  Clarke  at  8fi.9o,  coin,  per  cabic  yanl. 

()u  the  23d  of  Angiist  i  dispatched  Mr.  'West  to  the  Umpqua  Eiver 
to  lay  out  and  measure  the  work  at  all  the  rapids.  This  duty  was  com- 
pleted by  the  16th  of  September,  bnt  work  on  each  rapid  was  com- 
menced as  Boou  as  laid  out. 

iiy  paying  high  wages  a  large  force  was  obtained,  to  the  detriment  of 
tlie  milroad-contractors,  and  the  wort  was  vigorously  pressed  simulta- 
iieonsly  at  all  points. 

On  the  llth  of  October  I  set  out  with  Mr.  West  to  inspect  the  work 
iind  make  a  i>ersonal  examination  of  the  river  from  Koseburg  to  Scotts- 
Lurg. 

Uq  tbe  i:itli  we  left  Koseburg  in  a  skiff,  and  acrived  at  Scottsharg 
on  the  L'dth.  As  we  lay  over  on  Sunday,  we  were  actually  only  seven 
ilays  descending  the  river. 

After  the  descent  I  was  no  longer  surprised  at  our  inability  to  learn 
(if  any  one  who  had  ever  been  all  the  way  down  the  river  in  low  water.  The 
.stream  seemed  to  be  a  succession  of  rapids,  with  dead  water  between. 
Uccasioually,  instead  of  a  rapid,  would  be  a  vertical  fall.  To  me  it  seemed 
impossible  for  a  steamboat  to  ascend  tbe  river,  even  if  the  water  were 
4  ur  5  feet  higher.  Still,  a  boat  had  gone  from  Scottsburg  to  Itoseburg, 
uTiil  it  seem^  to  be  tbe  prevailing  opinion  among  the  people  that  it 
roald  be  made  to  pay  to  navigate  the  river. 

1  found  that,  with  two  exceptions,  all  the  work  laid  out  had  been  per- 
formed, and  these  places  were  soon  aft£r  worked  to  my  satisfaction.  I 
foimd  several  detached  rocks  in  the  South  Fork  of  the  Umpqua,  and 
Mma  rocks  above  Crow's  Hapids,  which  it  seemed  necessary  to  remove, 
as  also  an  old  mill-dam,  at  "  Kellogg's,^  through  which  had  to  be  made 
;i  cut  of  50  feet.  I  made  arrangements  to  have  this  work  done  immedi- 
iiti'ly.  There  were  many  other  places  where  I  thought  work  would  be 
tiiyded,  but  as  more  had  been  done  than  was  recommended  by  Colonel 
Williamson,  or  asked  for  by  Captain  Horn,  who  commanded  tbe  Swan 
ivlien  she  went  up  the  river,  and  as  tbe  Merchants  and  Farmers'  Xavi- 
;;;ition  Company,  organized  on  purpose  to  navigate  the  Umpqua,  thought 
nothing  further  was  necessary,  1  concluded  to  do  nothing  until  I  had  an 
('l>lK)rtunity  of  seeing  the  river  in  its  navigable  state. 

The  secretary  of  the  Merchants  aud  Farmers'  Navigation  Company, 
wlio  had  been  employed  by  the  contractor  to  superintend  the  work, 
iliought  there  would  be  no  trouble  iu  navigating  tbe  river  with  5 
i'-et  of  water. 

Not  hearing  anything  from  the  company  after  the  high  wat^r  had  set 
ii).  I  wi-ote  to  inquire,  and  found  that  the  steamer  Enterprise  had  failed 
ill  ail  attempt  to  pass  the  first  rapid,  Sawyer's,  about  twelve  miles  above 
^■•'iittsbnrg,  bnt  that  if  1  wanted  to  make  the  trial,  the  steamer  was  at 
my  wr^■ice.  1  immediately  accepted  the  offer,  and  left  here  March  4 
for  Scottsburg,  where  I  arrived  on  the  12tb,  having  lost  three  or  four 
•!».vs,  after  reaching  tbe  Umpqna,  in  order  to  communicate  with  the 
liiivctorH  of  the  company,  after  learning  that  no  preparatiou  had  been 
made  lor  the  trip.  As  tbe  agent  of  the  company  was  in  Gardiner,  I 
liHil  to  go  there,  and  soon  learned  that  all  the  stockholders  oa  the  lower 
river  were  opposed  to  the  expense  and  risk  of  the  attempt  to  take  the 
)>»at  to  Ko-seburg.  At  a  meeting  of  these  stockholders  tho  matter  was 
liistmssed,  resnltiug  in  their  all  signing  a  protest  npiinst  the  presideot'it 
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order  placiog  the  boat  at  my  disposal.  As  tbe  boat  itself  eoiild  not  be 
placed  in  a  conditioo  for  tlie  attempt  iu  less  thati  six  weeks  or  two 
months,  at  au  expeuse  of  over  $800,  it  was  Decessaty  to  abandon  tbe 
attempt. 

Tbe  correspondence  vbich  explains  tbis  is  inclosed,  marked  6.  C. 

During;  the  trip  I  examined  Mills's  and  Sawyer's  Rapids  as  well  as  1 
could  from  the  land,  and  I  think  that  all  the  work  was  dwie  that  wa» 
necessary  to  carry  out  the  plan. 

The  theory  of  the  improvement  of  the  Cmpqna  Kiver  was  eimplr  to 
provide  a  snfBc-iently  straight  channel,  not  less  than  30  feet  wide, the 
bottom  of  which  should  not  be  above  the  level  of  extreme  low  water. 
The  obstructions  to  be  removed  were  rocks  upon  which  a  boat  might 
strike.  The  removal  of  these  rocks,  where  it  had  any  effect  upon  tbe 
rapidity  of  the  current,  would  generally  increase  it.  This  project  baa 
been  carried  out  in  the  case  of  sixteen  rapids,  and  several  dangerooit 
isolated  rocks  have  been  removed.  Not  a  single  rock  •was  left  that  had 
been  reported  as  troublesome. 

Yet  after  all  this,  iu  my  judgment,  this  river  can  never  be  profittMg 
navigated  on  account  of  the  rapidity  of  the  current.  From  RoBebai^  to 
Scottsburg,  by  the  wagon-road,  is  hfty  miles,  and  the  cost  of  haaling 
will  average  about  1  cent  per  pound ;  and  thence  eighteen  miles  to  Gar- 
diner, by  steamer,  at  $4  per  ton.  (All  prices  given  in  this  report  aif 
in  coin.)  To  compete  with  this,  the  freight  by  steamer  &om  GaMioer  to 
Bosebnrg]  was  put  at  $15  per  ton  measurement,  which  tbe  agent  in- 
formed me  was  the  highest  price  they  coold  get,  and  over  1  cent  per 
pound.  On  their  trial-trip  they  took  fifty  tons  at  this  price.  If  they 
charged  higher  than  this  they  could  get  no  freight.  Supposing  there 
were  no  competitors  but  the  wagon-road,  the  first  question  to  be  decided 
is  whether,  after  a  channel  is  opened  through  the  rapids,  it  would  pay 
a  company  to  transport  freight  on  the  river  at  $15  per  ton.  As  the 
reconnaissance  and  appropriation  had  been  made  before  the  work  was 
transferred  to  me,  and  I  was  merely  required  to  submit  a  project  for  its 
expenditure,  I  did  not  think  I  had  anything  to  do  then  with  the  investi- 
gation of  the  question  of  the  advisability  of  the  improvement,  especially 
as  to  have  done  so  at  that  time  would  hbve  postponed  the  work  until 
after  high  water,  or  for  a  period  of  one  year.  In  reviewing  tbe  work. 
however,  and  making  a  report  thereon,  its  suooeas  or  non-ancoess  most 
be  considered,  and  a  careful  investigation  of  tbe  subject  satiafieH  me 
that  the  appropriation  should  never  have  been  made.  Tbe  chaniiel  is 
made,  but  it  will  not  pay  any  one  to  navigate  tbe  river.  "When  tie 
Swan  was  taken  np  I  understand  she  had  a  crew  of  twenty  volunteer*, 
and  she  made  the  trip  in  six  actual  runuing  days,  though  the  trip  occu- 
pied twelve  days,  I  believe.  She  went  up  when  the  water  was  just 
right,  and  had  to  be  "lined  up"  over  twenty  rapids.  Since  thechanDcl 
has  been  cleared  there  has  been  no  reduction  iu  the  current  or  tbe 
amoant  of  work  necessary  to  haul  the  boat  over  tbe  rapids  with  lines. 
Tbe  only  improvement  is  in  diminishing  the  danger  of  striking  roekx 
and  in  giving  a  channel  in  any  stage  of  the  water  when  it  is  greater 
than  5  or  6  feet  above  low  water.  The  Swan  was  a  small  boat,  UW  feet 
long,  drawing,  when  light,  20  inches  of  water.  The  new  steamer  Enter- 
prise is  20  feet  longer,  has  i  feet  more  beam,  and  draws  6  inches  more 
water;  but  by  using  proper  machinery  I  think  20  men  wonid  be  snfli- 
cient  for  crew,  the  great  point  being  to  have  enough  men  to  handle  the 
ropea  Supposing  that  the  round  trip  could  be  made  every  ten  days. 
the  runniug  expense  would  not  be  less  than  $1,000.  Allowing  tSOOper 
round  trip  for  insurance  and  repairs,  an  amount  much  less  than  I  found 
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an;  one  willing  to  guarantee  theiti  for,  and  we  have  a  total  expense  of 
^1,500  per  trip.  Giving  aa  average  of  50  tons  each  way,  at  $15  per  ton, 
the  freight  per  round  trip  would  amount  to  81,500,  leaving  no  margin 
for  contingencies  or  proAt.  I  think  this  statement  of  the  case  as  favor- 
able to  the  steamboat  company  as  facts  will  justify,  and  that  the  com- 
pany coald  not  reasonably,  expect  to  do  more  than  cover  all  expenses 
and  risk,  without  making  any  proflt,  and  that  five  or  six  months  in  the 
year  is  a  liberal  estimate  for  tbe  time  that  the  river  is  suffleiently  high 
for  navigation. 

The  above  ia  all  calculated  upon  tho  supposition  that  tbe  river  has 
only  to  compete  with  tbe  wagon-roa<l  from  Roseburg  to  Scottsburg. 
But  it  has  a  much  more  formidable  competitor  iu  tbe  Oregon  and  Cali- 
fornia Railroad  passing  through  the  very  heart  of  Douglas  County,  and 
within  one  mile  of  both  Oakland  aad  Roseburg.  This  road  is  now 
graded  as  far  as  Oakland,  and  this  summer  it  will  be  in  running  order 
from  Portland  to  Roseburg,  a  distance  of  about  two  hundred  miles. 
The  freight  tariff  between  these  points^  estimated  from  the  published 
rates  as  far  as  the  road  ia  completed,  will  vary  from  about  one-half  cent 
per  poond  for  grain  to  one  cent  per  pound  for  flrst-class  merchandise. 
This  ia  leas  than  tho  cost  Irom  Rosebnrg  to  Gai'diner,  which  cannot 
be  taken  at  less  than  one  cent  per  pound.  Supposing  the  cost  of  Ireight 
in  the  two  cases  to  be  the  same,  and  that  there  would  be  no  heavy 
insurance  in  shipping  by  the  Umpqaa  River,  there  is  still  no  questiou 
as  to  which  port  would  have  the  preference. 

The  merchant  leaving  Rosebnrg  could  be  in  Portland  in  twelve 
hoars,  purchase  and  ship  his  goods,  and  tbe  third  day  can  have  tbem 
ia  his  store.  So  produce  can  be  ahipped  to  Portland  in  twenty-fonr 
hoars,  and  there  be  shipped  direct  to  Liverpool.  Even  if  the  object  was 
to  reach  S&n  Frauciaco,  it  could  be  done  more  cheaply  and  rapidly  by 
way  of  Portland.  From  Gardiner  to  San  Francisco,  the  freights  are  as 
high  as  from  Portland  to  San  Francisco.  Daring  the  snmmer  one  of 
tbe  coast-steamers  stops  every  month  at  Gardiner,  but  at  that  season 
the  Umpqua  River  cannot  be  used.  Between  Portland  and  San  Fran- 
cisco is  a  line  of  weekly  steamers  requiring  bnt  three  or  four  days  for 
the  trip.  In  my  judgment  a  Roseburg  merchant  who  made  his  pnr- 
chaaes  in  San  Francisco,  and  shipped  produce  there,  would  find  it  to  his 
interest  to  ship  through  Portland  even  if  a  company  ran  a  steamer  on 
the  0mpqaa.  But  I  think  the  majority  would  do  their  business  with 
Portland  rather  than  with  San  Francisco. 

The  above  reasons  would,  in  case  nothing  had  beeu  done  to  tbe  river,, 
prevent  my  recommending  the  expenditure  of  any  money  npon  it.  Now 
that  the  entire  project  has  been  carried  out,  and  there  has  beeu  a  favor- 
able winter,  and  no  seriooa  attempt  made  to  navigate  tbe  river,  I  would 
moat  certainly  recommend  that  uo  further  expenditures  upon  it  be  made. 
When  I  say  no  serious  attempt  to  navigate  tbe  river  has  been  made,  I 
do  not  underrate  the  efforts  made  hy  tbe  officers  and  crew  of  the  Enter- 
prise to  get  her  over  Sawyer's  Rapid  in  January  last.  The  channel  was 
there,  but  the  current  was  so  rapid  that,  with  Uie  full  power  of  her  ma- 
chinery exerted,  the  strain  on  the  line  was  so  great  that  it  was  id  dan- 
ger of  breaking  every  minute.  The  crew  should  have  been  doubled,  her 
capstan  tripled  in  i>ower,  and  her  lines  in  number,  before  thinking  of 
making  tbe  attempt.  The  objection  of  the  company  to  doing  tbia  ia 
that  it  will  not  pay.  If  it  does  not  pay  to  navigate  the  river  now,  be- 
fore the  railroad  comes  into  competition,  it  certainly  will  not  afterward. 
Additional  removal  of  obstructions  will  not  reduce  tbe  current,  and  that 
is  all  which  now  hinders  its  navigation. 
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survey  of  saint  helen's  bar,  columbu  en'er. 

United  States  Engikebb  Office. 

Portland,  Oregon,  Jut)  10, 1>'-- 

8lU:  I  linve  tlie  lioiior  to  submit  h^remth  an  extract  from  iht  nftx' 
■of  my  assistant  ou  the  survey  of  Baiut  Helen's  Ear,  Colambia  Bi'^t. 
toffether  with  a  tracing  of  the  chart  of  the  survey. 

This  work  was  authorizetl  by  comma uieation  from  your  office,  tiJi"> 
Xovember  17,  1871,  and  was  carried  on,  during  the  past  sprip?.  *' 
such  times  aa  my  assistant  could  spare  from  his  other  doties.  The  WU- 
<:ost  of  tlie  survey  has  been  8180.38,  leaving  a  balance  in  my  h«nJ<'- 
$19.03,  of  the  $500  estimated  for,  and  allotted  from  the  appropnatv' 
lor  "surveys  and  examinations  on  north  and  northwefitvrn  lakrt  *• 
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Tlie  present  flood  in  tlie  Columbia  River  will  most  probably  cbaoge 
tlie  biir  to  a  greater  or  le»s  extent,  and  necessitate.  ■^  re-examination  of 
its  lower  ead,  iui mediately  betbre  dredging.  Before  ttie  close  of  the 
next  low-wnter  season  another  esaminntiou  of  the  channel  should  be 
made,  to  as(%rtaiu  the  efiect  upon  the  channel  by  the  summer  tides.  If 
the  flood  tides  do  not  tend  to  close  the  channel,  then,  when  o|iened,  it 
will  remain  so  during  that  low-water  season.  But  I  think  tbe  June 
freshet  .will  close  it  the  next  year.  The  effect  of  this  freshet  will  be  seen 
when  the  summer  resurvey  is  made.  It  is  probable  that  there  will, 
fi-om  this  canse,  be  much  more  dredging  than  shown  on  tbe  chart  here- 
with forwarded,  and  my  estimate  is  mutle  accontingly. 

I  would,  therefoi'e,  recommend  that  a  channel  be  cut,  by  dredging,  130 
feet  wide  across  tbe  lower  end  of  the  bar,  to  a  depth  of  18  feet  at  low 
vater,  accompiinied  by  the  above  examinations  of  that  particular  point. 
This  will  require  about  six  weeks*  work,  and  will  cost  $3,000,  which  I 
recommend  may  be  applied  thereto. 

The  ai>propriatiou  already  made  for  the  improvement  of  the  Lower 
■Willamette  will  l>e  sntScieut  to  covei'  the  above;  but  in  case  that  appro- 
priation cannot  be  legally  ap|>lied  to  this  work,  I  would  recommend  that 
tbe  same  be  done  with  any  funds  that  may  be  ai)plicable  thereto. 

Extract  from  report  on  lurveg  of  Saint  Heltn't  Bar,  ColumbUt  Rivtr,  OrtgoK. 

Portland,  Oregon,  Mag  30, 1872. 
M^Jor  H.  H.  EoBBRT,  United  State*  Engineer,  ^e.  : 

PrepnrntionB  for  the  narvey  were  commencod  Febniuy  1,  tbe  weather  at  that  time, 
after  a,  lou^  continiiBnce  of  rxiu  anil  hlow  ilut'iii|{  tlie  aioutliB  of  Ducelubur  aqiI  Janu- 
arVi  fciviuff  pmniitie  of  a  clear  apell;  the  river  being  3  feet  above  Ibo  tow  Btajje  and 
faitiii);.  During  the  niglit  of  the  7th  of  February  the  nuatlier  tiiraetl  warm  and  vnm- 
in(?neHd  to  rain, anil  itcontinuBd  storm; diirloKC'io  remuinderof  the  month,  raiuiiig  hard, 
with  stroDs  siiiithcast  winds,  causing  a  strong  cuireut  from  fluodis  in  tho  Willamette, 
Lewi*,  aud  other  tribntarirs. 

I  bad  the  necessary  slenals  put  Qp  on  both  HhorM,  extending  from  Lewis  River  ou 
thH  upper,  to  Colnmbia  City  on  the  lower  end,  a  distauee  of  about  two  and  one-half 
miles  ;  also  a  goo<l  line  for  a  base  cleared  awny  a  little  above  tho  town  ;  this  was  cate- 
fnlly  ineasnred,  and  fonnd  to  be  'J, 194  feet  6  inches  betwesn  stations.  1  established  a 
gauge  on  tbe  front  of  the  steamboat- whaK;  the  zero,  or  low-water  base  was  fixed  upon 
ari«T  a  careful  comparison  of  the  opiniuiis  of  several  of  the  oldest  resideats.  A  very 
autisfaciory  verification  of  this  point  was  affonled  during  tbe  survey.  Meeting  Mr- 
Canles  on  bis  wharf  at  the  upper  end  orColambin  City,  1  aaked  him  if  he  had  any  way 
of  Knowing  how  high  tbe  water  was  above  the  lowest  »tage ;  be  said  he  could  easily 
t«ll,  and  then  measured  the  depth  in  the  middle  of  the  front  of  the  wharf,  wliich  ha 
stated  he  bad  only  seen  bare  a  few  times.  The  depth  measured  was  foniid  ti>  be  4  feet  6 
inches.  Ah  this  was  my  reduction  at  tliat  hour,  1  felt  xutistied  my  base  was  not  far 
wrong.  Since  the  complelioQ  of  the  map,  1  Bubniitt«l  it  to  the  iuHpeclion  cif  Captain 
Brown,  one  of  the  ninnt  experiencnd  river-pilots.  After  a  careful  examination  he  ei- 
preaswl  himself  satisfied,  from  the  i^neral  character  of  son ndingd  in  places  not  subject 
to  change,  that  the  redncliou  for  low  mater  was  as  near  right  as  uould  be  obtained. 

The  survey  was  carried  on,  aa  tbe  weathi'r  would  permit,  iu  the  following  manner  : 
the  shore-line  was  determined  by  intersections  on  stations  marking  tbe  most  prominent 
points  and  line  of  shore,  generally  not  less  than  three  inturseetioMS  taken  on  each 
station  ;  these  points  were  immediately  located  on  return  to  canip,  and  verified  in  vari- 
ous ways  as  opportunity  occurred.  The  interiDmliate  line  of  shuru  was  sketched  in  by 
passing  from  point  to  nolnt  in  the  boat.  I  was  then  prepared  fur  the  hydrography, 
wliich  was  done  by  the  same  method  us  is  usual  on  the  Coast  Survey,  viz,  soundings 
taken  at  regntar  intervals,  on  lines  from  point  to  point;  the  alignment  secured  by 
good  ranges,  and  all  important  changes  iu  depch  or  direction  debsrniiued  by  measure- 
ment  of  two  or  more  angles  between  well-locatiMl  stations,  with  a  sextant.  Iu  meas- 
oremeiit  of  depths,  a  lead-line  was  nsod,  marked  every  2  feet  up  to5  fathuuis;  beyond  that 
to  lialf  fathoins,  frequent  examinations  being  made  to  correct  errors,  which  often 
occur  from  different  causes.  Althongb  this  part  of  the  work  was  done  at  various 
stagea  of  water,  f^om  4  to  10  feet  above  lflw-wat«r  base,  with  a  strong  current  and 
mA  soatbewt  wiud«  most  of  the  time,  when  reduced  it  indicated  a  much  greater  do- 

63e 


994  EEPOET  OP   THE  CHIEF  OP  ENOINEEES. 

greo  of  accuracy  than  I  had  expect^dr  Soandings,  when  takra  in  a  ■tmf  nrtit' 
»ire  iJnble  to  uiiieh  piror  frum  tba  difflciilty  of  gettinj;  s  perpeiidicaUr  tudiuf;  1  »!■, 
then-fore,  grntilied  to  find  the  depiliB  Wken  wheu  the  reduction  iras9  feel.twU"'- 
biiiatiou  ot  uuravorable  L-irciiiuatiiiicea  gave  the  Miue  resulte  ms  thune  when  tlie  n\r: 
wen  5  fL-et  loner,  irith  more  favorable  weather. 

Having  asceitaiued  the  nature  aud  extent  of  the  bar,  sod  the  pninlaUKt.i't. ' 
niioht  be  dcnirablo  to  dredge,  it  became  nevesaary  to  dud  out  if  there  eiiatrd  ui  <1  ~ 
cnfty  to  Ibis  mode  of  dcepfuing  the   chnunel ;  tliis  naa  done  by  boring.   Imj^xir..    , 
for  thin  pur|ioH()  a  pole,  ou  the  end  of  whicb  were  scretred  ID  feel  of  I  inchgu-iK]!.^    | 
irhich  were  attached  6  feet  of  half-Inch  round  iron,  steel-pointed.  Thepo«tioiia^lbrl-<r    | 
being  determined,  it  irns  allowed  to  drift  down  channel,  the  rod  being  held  oTrit'    i 
Btt>m  by  one  man,  while  the  other  managed  the  boat,  and  kept  her  in  i  pin  '  •    | 
The  iHile  was  kept  constantly  dragging  the  bottom  every  few  feet,  it  beinn  lurcril  :.: 
the  Band  from  1  to  2 feet.    Having  croBxed  the  bar  In  this  manner  into  deep  wUrr.ii    , 
boat  waB  then  pulled  np  stream  and  allowed  to  drift  down  on  another  line;  ibli  ■  ' 
calculated  to  bdow  the  preaencc,  if  any,  of  rock  within  range.   The  rod  bring  a»-u.' '    i 
kept  ou  the  bottom,  rendered  it  almost  impossilile  for  a  ridge  to  ettcape  notice,  .\co\-:   | 

ErecButiou  was  tukoi)  to  anchor  the  boat  along  a  line  at  distances  from  23  UifiOlnl.w 
y  the  united  effurtit  of  l>oth  lueu  drive  the  roil  as  deep  into  the  sand  aa  powiklr.it'. 
was  from  4  to  7  feet,  accordiug  to  the  depth  of  water,  the  pole  mi!asDriag33  f>«l  ini-    | 
This  method  of  boring  in  a  strung  curreut  required  some  skill  to  preveai  btcsllin:;^    : 

Sipe  off,  whirh  occurred  several  times.  The  limits  of  this  workezt«nd«l  firviulb''-. 
)ot  curve,  down  past  the  lower  hiioy,  and  from  the  rocky  bottom  on  the  nM  Im,-. 
water  in  the  Willaiiietle  Sluugh  Cbaunel  for  the  lower  sectiou,  and  along  (bells'  '  ! 
dicated  on  the  map  by  cluBu  sounding  about  TOO  feet  below  the  end  of  SsnTis'il-Ji:.  , 
for  the  upper.  As  this  examinattou  ocuupied  the  greater  part  of  four  dsp,  'i;  J 
showing  an;  indicatiou  of  lock  other  thau  on  the  map,  I  feel  conGdenl  ttutf-' 
reasonable  precaution  hoe  been  taken  to  ascertain  its  pre«uuce  iu  such  plans  at  nj 
be  recommended  for  improvement.  In  this  connection  it  may  be  proper  to  suir  :^ 
tbe  subject  of  cniTents>  which  must' take  the  lirat  place  iu  auy  discDatou  lu'< - . 
ill  view  the  permanent  improvemeut  of  this  bar,  I  have  had  but  little  oppoitgnil) ' 
iuvestigate,  aud  as  their  probable  iuHuence  will  be  ehowii  under  another  bead.  I  > 
merely  state  here  that  in  adilition  to  the  regular  ebb  aud  flow  of  the  tidal  «tir. " 
Columbia  ia  subject  to  two  freshets  each  year  from  entirely  ditt'erent  cansea.  Tbiix  ■ 
occurs  duritig  the  winter  is  due  to  tbe  rains  which  swell  its  tribntariea  oa  thvis^'" 
tbe  Cascude  Kange,  causing  the  Lower  Columbia  to  rise  from  4  to  l^feet,laBtinj:>rlt4 
more  thou  a  few  daya  ut  its  highest.  What  in  known  aa  the  June  ritecomnwita*!'' 
the  lOtb  of  May  and  lasts  until  the  middleof  July  or  Ist  of  Anguat.  This riw  ■■  riil^ 
eot  ou  tlie  melting  of  snow  east  of  the  Cascades,  and  varies  iu  height  at  fiaiul  Utk  ' 
from  II)  to  85  feet  above  low  water,  running  with  a  velocity  of  not  lesa  Ihsa  Eire  a..~ 
an  hour,  from  a  mouth  to  six  weeks.  When  the  spring  o{>eus  earl;  the  waters. urn'  ' 
SDOWS,  ruu  off  gradually,  aud  the  river  dot«  not  attaiu  so  great  a  height ;  lbs  ivho  I 
brings  uQuaually  high  water.  - 

Saint  Helen's,  from  whiuh  the  bar  derives  its  name,  is  a  small  town  oo  tbe  Vp^ 
shore,  about  twenty  miles  below  the  mouth  of  the  Willametto,  and  half  a  mil''*' '  ' 
the  lower  end  of  Suuvie's  Island  i  in  turn  derives  its  name  from  Mount  SainI  Helr<>'<'  ' 
whose  Bnuw-capped  peak  there  is  a  line  view,)  is  the  county-seat  of  Colnmbi*  !.'•'•-'. 
aud  at  au  early  day  was  expected,  UDder  the  fostering  care  of  [he  Paeilic  Mail  ^<<*  ' 
ship  Company,  who  had  extensive  wliarves  and  store  ho usea,  to  snpplsnt  IVirtlis  '' 
the  head  of  ocean  navigation.  This  project  having  failed  from  want  of  a  p"''  *■ ' 
uonntry,  the  ruagh  and  rocky  nature  of  its  immediate  locution,  and  tbe  diSiiK-'' 
getting  water  in  the  dry  seasous,  beiog  built  on  a  beuch  of  solid  roek,  covrnJ  "j- 
oiily  a  few  feet  of  soil,  have  caused  it  to  fall  into  decay ;  it  has,  however. a  6i*  '- 
ber-mill  and  good  fishing  interest,  whicb,  with  tbe  fuct  of  its  being  the  cuDn(y-T**>-  *'' 
now  ils  principal  supports.  Ou  the  oppimite  side  of  the  river  the  land  is  tow  ■»!  >  - 
jeet  to  overflow,  Coluinliia  City  is  a  small  village  spriuxiugapabunt  tiromilf*'"'"' 
By  reference  to  the  acconipanyiug  map  it  will  be  seen  that  a  four-fslhom  tlmv- " 
ists  iu  front  of  Saiut  Helen's,  separated  from  the  main  Colaoibia  chaan^i  by  i  ^>- 
flat;  this  is  the  outlet  to  tbu  Willumette  Slough,  whicb  isabont  tweoty-livemiln'-- 
opeuing  about  three  miles  above  the  mouth  of  the  Willamette,  and  is  Mmetiner  <*■ " 
its  lower  mouth,  has  au  average  width  of  from  400  to  500  feet,  with  some  tn;  ^ 
bends,  and  divides  Sauvie's  btlaud  from  the  maiu-land.  In  the  fall  c^  IrJSf  1  s^:-  - 
recounoissance  of  this  sluugh  under  the  direction  of  Colonel  K.  S.  WiUiaotsoa.  *<  *-^ 
Engineer  Corps,  with  tbe  view  of  tostingtlie  practicability  of  making  it  tbe  ■mu^i' 
channel,  if  it  could  be  done  at  a  reasonable  cost.  Three  importaut  ailraatap*  ■*  ' 
be  gained  rPirst,  the  bar  at  themoutbof  the  Wiltainette;  and,  secondly,  Wilto'Bar.iC 
Columbia,  would  be  avoided  ;  it  has  good  water,  Irnt  some  peculiarity  of  runts'*  ^ 
the  vicinity  causes  large  bodies  of  ice,  Uuating  down  from  the  uppnrCalanibi».t<>  t*- 
aud  ell ectu ally  block  up  the  river  fur  weeks  during  winter,  wheu  elli«r»ii«  "a^'^J*' 
would  be  open.    Tbe  waters  of  the  Willamette,  beiiig  much  wanusr  tbss  tooM  <■ 
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Colnmbia,  enable  tho  river-boata  to  mnko  re;;ular  tripB  at  times  when  the  latter  river 
is  entirely  cloned  above  Saint  Helen's.  A)(iiin,  by  paBsiiig  down  tbioiigb  tliis  sIou;;h 
the  bur  at  tbis  puinl  would  be  left  on  the  Ti){bt.  (I  will  bore  state,  before  leavln);  this 
subj'i'ti  that  the  lirinci pal  difficulty  in  tb«  way  of  carrying  unt  this  project  is  the  pres- 
Bucv  of  a,  letlgH  of  rock  about  one  and  one-fourth  miles  above  the  towu  at  tbe  month 
of  Mil  Ion  Creek;  there  are  also  several  places  that  would  require  dredging  to  get  an 
I^foot  channel.  The  ledge  alluded  to rnns  entirely  across  theslougb  in  a,  northeast  and 
southwest  direction,  passing  under  the  island,  and  crops  out  again  iu  the  Columbia 
Kiver.  I  am  uuder  the  impression  the  rocky  point  at  Cunningham's  is  a  cropping  of 
this  ludga.)  By  reference  to  the  accouipanyiug  survey  it  will  be  seen  that  tnis  bar 
consists  of  a  sand-Qat,  tailing  dowu  from  the  lower  end  of  Sanvie's  Island  about  one 
and  three-quarter  miles,  until  it  connects  with  the  15-foDt  curve  on  the  Witsbington 
side  of  the  main  channel,  forming  an  angle  of  about  20"  with  the  line  of  rocky  bottom 
ruuuing  uurthwest  and  southeast;  this  is  doubtless  a  part  of  the  ledge  on  which  Saint 
Helen's  is  bnilC,  and  rnns  parallel  to  the  one  mentioned  as  existing  above ;  the  river  baft 
in  fact  worn  itself  a  channel  through  the  solid  rock.  For  a  mile  below  the  island  the 
flat  varies  In  width  from  700  to  1,400  feet,  with  from  6  to  15  feet  ivater,  the  It^foot 
CUTVBS  east  and  west  conforming  very  nearlv  with  their  respective  shoi'es;  they  then 
cuDverge,  the  east  bearing  to  the  weiitivanl,  while  the  west  continues  its  generally 
straight  course,  fonnlng  a  considerable  angle  with  the  line  of  shore,  until  at  a  point 
leas  than  half  a  mile  above  the  point  of  contact  with  the  rock,  where  the  distance 
between  theciirvt^  is  less  than  300  feet.  Near  this  place  its  eastern  curve  becomes  irreg- 
ular, bending  round  to  the  uorth  and  east  until  it  joins  the  18-foot  curve  on  the  rocky 
elde,  thus  completely  closing  the  channel  to  vessels  drawing  over  16  feet.  The  west 
curve,  touching  the  rocky  bend,  forms  its  limiton  the  Oregon  side.  Near  this  point  two 
entirely  distinct  channels  meet,  and  form  one  main  chaunel ;  these  are  the  Colnmbia 
Kiver  an<!  Willamette  Slongh.  Previous  to  the  year  ldS7  vessels  and  steamers  of  light 
draught  were  accustomed  to  cross  this  bar  about  half  a  mile  below  Sanvie's  Island. 
There  wa^tlien,  as  far  as  I  can  learn,  a  swag  of  about  13  feet  at  low  water,  which  has 
now  disappeared,  having  been  kept  open  probably  by  the  constant  passage  of  vessels  over 
it.  In  the  spring  of  18I>T,  the  Ajal,  a  steamer  belonging  to  the  North  Pucitic  Traus- 
puriatlon  Company,  from  San  Francisco,  commenced  to  run.  As  she  drew,  when 
loaded,  18  feet.  Captain  Brown,  the  river-pilot,  sounded  out  the  present  cbunnel,  aud 
took  such  rungea  us  enabled  him  to  run  It,  carrying  over  the  bur  18  feet,  us  I  was  iu- 
foriiird  by  him.  For  two  years  this  steamer,  during  low-water  stage,  was  accustomed 
to  leave  Portland  half  loaded  and  anchor  ID  the  Columbia  at  the  mouth  of  the  Willa- 
mette, when  she  would  complete  ber  cargo  by  means  of  lightera.  The  same  is  true  of 
several  deep-draogbt  vessels  which  sailed  fVom  this  port  about  the  same  time  for 
Europe.  Since  the  year  1KG9  this  bar  annum  to  have  been  gradually  shoaling,  last  fall 
there  being  scant  1!>  feet  iiu  the  deepest  part.  ItspiisiCiun  and  the  characler  of  the  sur- 
rounding country  render  it  difficult  tocrusa,  particularly  at  uight.  Pilots,  knowing  the 
proiiiuiiy  of  rock,  approach  vnith  great  caniiou.    During  the  time  occupied  by  am  on 

the  Borvuy,  I  reiuBrked  the  rise  aaii  fall  of  (be  tides  variBd  from to  ,  altUongh 

the  current  whs  ruuuiug  duwu  stream  un  t)ie  surface  at  the  rate  of  from  Iwu  to  four 
Diileaan  hour.  The  usual  rise  and  fall  at  the  lowest  stage  of  water  is  about '2^  feet.  Of 
the  direction  of  this  ebb  and  flow  1  have  no  knowledge  except  what  I  infer  froa-  the 
churKCter  of  the  curves  and  the  light  uf  experience  in  such  matters.  During  the  sea- 
Hous  of  Hood,  the  direction  and  furce  of  the  currents  are  so  varied  by  the  different 
stages  of  water  that  1  shall  only  mention  tliem  in  a  general  manner.  I  also  observed 
at  Saint  Helen's  that  the  waters  of  each  cbaoDel  seemed  tu  follow  their  respective 
shores  iu  parallel  liues,  with  somewhat  accelerated  velocity  wltbin  the  18-foot  curves. 
Tbe  main  body  of  the  Colnmbia  water  is  det!ect«d  from  CuntiiDKbam's  Point  to  the 
Wasbiugton  shore,  slrikiug  below  the  mouth  of  Lewis  River,  causing  annually  a  great 
abrasion  of  the  liank,  which  is  alluvial,  also  setting  in  motioui  large  bodies  of  sand 
brought  do  WD  by  the  latter  river. 

We  see  on  the  Washington  or  concave  shore  a  deep  sconr,  which  is  only  stopped  by 
the  preaeuce  of  solid  rock ;  we  also  see  two  columns  uf  water,  influenced  by  dilTerent 
croHH-sectlons,  convergiug ;  the  natural  result  is  the  formation  of  a  bur  at  the  lower  end 
of  Banvie's  Island.  Let  us  suppose  the  gluugh  closed,  then  we  would  have  the  scour  of 
the  Columbia  only,  which  nuuld  doubtlesH  soon  make  for  itself  a  deep  cbauncl  by  fol- 
lowing the  line  ot  rock,  strike  across  to  the  Oregon  shore  above  Columbia  City,  thcuce 
follow  oat  iu  the  present  maiu  channel.  Again,  suppose  the  sloogb-channe)  tii  remain, 
aud  take  away  the  rocky  flat,  the  Columbia  would  undoabtedly  open  for  itself  a  good 
channel  on  the  Washington  side  ;  the  pn«ent  sands  might  continuo  farther  dowu,  but 
soon  the  heavier  columu  of  water  would  gain  the  ascendency. 

Tbe  survey  shows  that  the  Columbia  tries  to  cut  its  way  Into  the  main  channel  across 
the  lower  end  of  the  spit,  and  during  tbe  season  of  freshet  I  am  incllued  to  think  there 
is  more  water  after  making  the  necessary  rciluctiun  to  baee  of  work  than  at  tbe  low 
stage.  As  the  Washington  shore  wears  away  year  after  year,  widening  tbe  crosBsec- 
tion,  ite  power  to  sconr  at  this  point  will  become  weaker  and  weaker,  tbe  bar  couse- 
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qnentl.T  Rhoaler.  ThU  tbeorj  is,  I  tLink,  BaLstanliated  bj  fact*  brought  Kirth  in  r^ 
gard  tu  (be  chnnces  nbicb  hav«  taken  pluco  dnring  Ihe  ptwt  f«w  yean.  Vr  hvtw 
stated  tlie  artiinrand  nrobablo  KftVctBof  tbo  ninter  and  Rannuer  frei-farisbDiitat  t 
low  stage,  when  tbe  ebtiand  fluod  tides  bav»  their  full  effect,  weei|ierieii«tbrpt*it-' 
difScuItj',  it  is' proper  we  should  altto  consider  tbeir  inflneucs.  The  elib  uhI  fltiimLf 
twice  Id  twesty-rulir  bonni,  having  a  rise  and  fall  uf  H  feet,  with  a  pmhiblr  tfIi.  r 
of  from  two  to  two  and  a  balf  milesnn  honr.  The  flnmi  runilng  in  from  thr  on  *-'!' 
iintiirall;  fuilow  up  the  main  channel,  heiui;  deflected  bv  the  rockf  flat  to  tbr  «>'',->*. 
Bhoru,  thence  follow  up  Ihroiigh  tbe  alongh,  a  portion  lowing  over  tbe  rock.  Vii 
then,  can  we  oipect  but  that  the  main  body  of  water  cutting  awa.r  od  tbr  nwi" 
'Would  deposit  on  the  opposite,  while  that  part  flowing  over  the  rr)ck  voniil  >>f  '"'r- 
cause  it  to  mi  above  exitclly  HS  we  have  it  I  The  fact  nf  the  bar  Ijing  under  thrW' 
the  rock  prevents  the  flood  passing  up  the  Columbia  Channel  tnm  eiertiHK  ani  h^- 
]Dg  iiiflaenoe  until  past  the  point  wlieTe  most  ueeiled.  Thus  we  have  aInwM  all  '^' 
olrcu  instances  favorable  to  the  formation  and  niaiutenanr«  of  a  bar  ta  Mwleiid  a),i:> 
in  funning  a  pniject  for  ilB  Improvement.  Although  at  tint  sight  ibe  obslrnilii'E  > 
pears  insignincnut,  and  might  be  ensil]'  removed  b.r  srraping  or  dredginf;.  iRrr  iii^ 
stnily  I  am  convinced  no  permanent  good  can  be  effected  by  either  method.  1 1hibk 
will  be  necessary  to  construct  a  line  of  wall  by  means  of  crib-noik.  piliDg.  or  ikn' 
ing  in  loose  rock,  as  circumstances  may  suggest  after  a  more  caiefnl  exaniiniitinci.  T  ■ 
work  muKt  be  done  at  some  poiut  which  will  deflect  the  main  body  of  Ibe  &<•>''  ' ' 
the  Colnmbia  Channel,  thereby  causing  a  scour  on  the  bar  at  ita  narroweM  pni  r 
indicated  on  the  map. 

Before  any  definite  project  can  be  recommended  foi  ita  improvement  it  willbn  — 


sary  to  investigate  tbe  tidal  currents,  which  cannot  lie  done  before  the  niiddir  "f 
gust.  In  conclusion,  I  will  state  that  the  rensim  I  have  uot  attemoted  toinJiii 
the  usual  manner  on  the  map  the  direction  and  force  of  ci 


onsly  stated,  during  a  freshet  the  currents  are  liable  to  vary  in  their  forcf  ai  «r 
tion  with  every  few  feet  of  rise  and  fall;  the  regular  ebb  and  flow,  howerri, i' 
tidal  currents  should  be  carefully  examined  and  noted,  as  the  entire  meaw>.  \i 
opinion,  having  in  view  the  improvement  of  Saint  Helen's  Bar,  depends  opmi  I' 
proper  gu  id  ance. 

Bespectfully,  your  obedient  setraot, 

FRAKK  H.  WEST,  JwM 


W.7. 

IMPHOVEMEKT  OF  UPPER  COLUMBIA  KITEB. 

1714ITBD  States  EnomEEB  Office. 

Portland,  Oregtnt,  Januari/  'J,  li't 

Genebal:  I  bare  tbe  honor  to  inclose  berewith  a  conimnDicili-! 
from  Oapttiin  J.  C.  Ainsworth,  president  Oregon  Steam  Nvvipt**' 
Company,  in  reeard  to  tbe  improTement  of  the  Upper  Colanilna  Ki"- 

At  the  request  of  Captain  Ainsworth  I  took  a  trip  up  the  t"olDi»^'» 
to  Wallnla  to  get  acme  idea  of  the  Datura  of  the  rapids  from  perM>:> 
observation,  and  wrote  to  Major  B.  8.  Wjllianison,  requeitting  lb«  ilm' 
ings  made  to  accompany  his  report  of  tbe  snrvt'y  of  the  UpperCotaB*"' 
Itapids.  Copies  of  parts  of  these  drawings,  showing  the  rock*  I  ■""•' 
propose  to  remove,  and  an  estimate  of  the  cost,  are  appeuded  Irn'-- 

The  cost  is  very  great,  being  $39,294.44  for  the  removal  of  l^"'"""'' 
yards  of  rock,  or  an  average  of  $32.74  per  cubic  yard.  Thei*  *m^ 
i)e  probably  ou  hand  at  the  close  of  the  work  property  costing  II"-'" 
available  for  future  improvements,  which,  if  deducted,  would  mkU:- 
uet  coat  $24.40  per  cabie  yard,  at  which  rate  all  additional  work  iU 
be  done. 

The  rocks  I  wouM  propose  to  remoTe  to  the  depth  of  7  tftX  M ' 
low -water  mark  are  as  follows : 

1.  John  Day's  Bock — ^Tfais  is  sn  immense  and  dangenias  fork  in '' 
middle  of  tbe  channel  at  John  Day's  Rapid,  having  an  •!«■  of  V** 
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sqaare  yards  is  the  borizootal  sectioo,  7  feet  below  low  vater,  and 
decreasing  to  an  area  of  51  square  yanla  in  the  section  at  2  feet  l>elu\v 
low  water.  The  rock  above  the  7-foot  section  measures  960  cubic  yards, 
giving  an  atemge  depth  of  2^  feut,  but  about  one-half  of  the  entire 
amount  is  contained  between  the  5  and  7  foot  curves,  averaging  only  1 
foot  deep. 

This  increases  greatly  the  expense  of  the  work.  Allowing  that  by 
drilling  2  feet  below  the  reqnired  level,  there  will  be  required  only  one 
drill-hole  tor  each  superfiei»1  yard,  then  we  would  bave  1,165  drill- 
boles,  averaging  44  feet  deep,  or  a  total  of  over  5,000  feet  of  drilling. 
The  current  is  very  rapid,  from  seven  to  ten  miles  per  boor,  uccording 
Co  Captain  Heuer,  and  the  water  would  probably,  during  the  work- 
ing season,  be  3  feet  above  extreme  low  water.  My  plan  of  doing  the 
work  would  be  to  construct  a  scow,  and  take  advantage  of  the  rapid 
carrent  by  using  water-wheeU  to  work  the  drills,  the-se  drills,  ten  in 
number,  working  in  a  well  in  the  middle  of  the  scow.  As  the  scow, 
while  floating  iu  the  water,  probtibly  conld  not  be  kept  sufficiently  steady 
for  drilling,  it  would  be  lifted  up  by  means  of  eight  spuds,  upon  which 
the  machine  would  rest. 

I  bave  had  drawings  of  the  machine  made,  and  I  think  the  work  cau 
be  done  in  this  manner  more  economically  than  by  hand.  The  extra 
expense,  atwve  tbatof  the  scow,  of  $2,000.  would  be  compensatetl  for  by 
ftaving  1,200  ditys  of  labor,  costing  $3,600,  and  much  time  wasted  con- 
Reqiient  ou  hand-drilling  in  such  a  place  as  this.  The  time  occupied 
would  be  probably  four  months  from  the  commencement  of  work  at  the 
rapid  a. 

2.  The  DeviVs  Bend. — In  Captain  Heuer's  report,  (see  page  882  re- 
port of  the  Chief  of  Engineers  for  1868,  appendix,)  he  mentiona  twenty-one 
rocks,  aggregating  672  cubicyards,  as  forming  the  obstructions  here.  Of 
these  I  would  propose  to  removethe  following  eleven,  viz:  A,contHiniug37 
cubic  yards;  C, containing 3  cubic  yards;  E, containing 29 cubic yaitls; 
G,  containing  35  cubic  yards;  H,  containing  35  cubic  yanls;  I,  con. 
taiuing  15  cubic  yards;  M,  containing  2  cubic  yards;  X,  containing  14 
cubic  yards ;  P,  containing  .7  cnbic  yards ;  T,  containing  1  cubic  yard  f 
V,  containing  9  cubic  yards ;  total,  180.7  cubic  yards. 

This  would  give  an  excellent  channel,  as  will  be  seen  from  the  accom- 
panying map.  The  large  rocks  would  require  to  be  blasted,  and,  as  the 
water  is  shiillow,  all  iai  ge  pieces,  as  well  as  the  small  rocks  above  men- 
tioned, would  be  removed,  by  means  of  scows  and  grappling-irons,  en- 
tirely out  of  the  channel. 

3.  Umatilla  Rapids. — These  rapids,  as  Captain  Heuer  well  says, 
require  more  work  than  all  the  rest  included  in  bis  survey.  He  esti- 
mates the  amount  of  rock  to  be  removed  at  2,512  cubic  yards,  costing 
$28  per  yanl,  or  a  total  of  $70,000.  It  does  not  seem  to  nie  that  any 
such  thorough  improvement  as  this  is  justiflable,  at  least  at  present.  I 
am  not  prepared  to  submit  any  project  for  this  improvement,  but  would 
propose,  in  connection  with  the  work  at  Devil's  Bend,  only  seven  miles 
distant,  to  remove  the  rocks  C,  14  cubic  yards;  D,  3  cubic  yards ;  E, 
21  cubic  yards ;  and  F,  17  cubic  yards ;  a  total  of  55  cubic  yards ; 
which,  according  to  Captain  Alusworth,  are  the  worst  rocks  in  the 
rapids. 

The  accompanying  letter  of  Captiiin  Ainsworth  will  show  the  import- 
ance of  the  work.  If  the  Chief  of  Engineers  sees  fit  to  recommend  an 
agpropnation  for  this  improvement,  1  would  recommend  that  $4I.>,000 
be  asked  for  the  purpose. 


by  Google 
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Herewith  are  tmnamitted  four  tnclosares  relating  to  tbis  snbject,  rtz; 

1.  Letter  of  J.  C.  Ainsworth. 

2.  Batiinates  of  cost. 

3.  Stieetsof  traciDga. 

4.  luclosurea. 


Office  of  the  Oreqok  Steam  Navihatioji)  CoMP:tKr, 

Portland,  Orrgon,  A'orraArr  21,  IPTL 
Drar  Sir  :  A  snrvey  of  the  Upper  Colnmbin  River  wns  onleiwl  bhvctm)  jvan  »^ 
ADd,  I  believe,  was  accomplislied  imder  ttie  direction  of  CuloDel  WilliBlQSDB,  of  jvor 

Senat')r  C<)rbett  infnrmB  me  that  no  eatiniate  of  cost  has  ever  tiMii  rrpnttrd  to  tfar 
Chief  of  Engineers,  anil  conseqneiitlj  no  appropriation  liaa  evut  been  oiade  for  tbr 

Yon  cnnld  not  but  have  been  impreRsed  with  the  great  importance  of  the  propowd 
improvement  lo  iiavigiitiiin  ou  the  Upper  Colnniliia  River  ilurin);  your  reivnt  tni>  tu 
Wallnla.  Walla- Walla  Valli^y  alone,  wirh  boiinilarien  anil  rt^wurcfs  snfficifnt  for  a 
Slate,  tosny  nuthin);  of  Eastern  Oregon,  Northern  Idaho,  and  Wi  atem  Montana,  ia  vbdllj 
ilepeiidi-iit  ou  the  (joliinibia  River  for  tliu  trail ii[>ortatiaii  of  the  litrge  anrplns  of  gnin 
(increasing  sn  rapidly  every  year  as  to  assnme  even  nonr  btifco  proportioiia)  to  Ibc 
markets  of  the  world.  At  present,  nheat  is  worth  tiO  cout«  per  liinitiel  id  Walla- WaIU 
Valley.  In  Portland  it  is  worth  from  f  1.25  to  81.50  i)er  biuhel.  The  pxiienw:  of  ^i^ht 
from  Wallnla  lo  Portland  is  17^  cents  per  bnahel,  but  the  aiiionnt  that  is  tranHputlnl 
ilnring  tiie  season  of  low  water  is  so  small  as  to  make  the  great  difference  in  piinw 
above  staled.  If  one  rock  in  "John  Uay'a  Rapids"  were  removed. «  few  loose  bowldert 
ID  "  Devil's  Bend,"  and  one  palch  on  "  Umatilla  Rapids,"  alMve  the  "  Uravel  Bi>r,~  «>■ 
could  then  run  onr  large-sized  steainerK,  and,  by  tl)e  aaBunitico  of  tmnaportution.  and 
conseqnenlly  good  markets,  this  .large,  important,  and  rapidly  iniproviD^  cotintrr 
wonid  have  free  communication  with,  and  access  to,  the  coaimerce  of  the  wMiJ. 
Every  available  house  iu  Wallnla  ia  now  filled  with  wheat  that  wilt  have  lo  r«i>i>iD 
there  till  next  May. 

Yon  are  aware  that  the  Upper  Columbia  River  is  entirely  destitnte  of  timber;  coow- 
qnentiy  ail  the  fuel  used  by  steamers  on  the  Up|ier  Coinmbia  has  to  be  traonporwd 
a  ioug  diHlance  at  great  cost,  so  mnch  ho  as  to  preclude  the  Biultiplieation  <^  amall 
BleanierH  in  sufiSoient  numbers  to  do  the  busiucRS. 

Aa  briefly  as  possible  I  have  presented  the  importance  of  this  p'lblic  nork.  Can 
you  submit  an  eslimate  of  cost  to  the  Chief  of  Eii^iincers,  or  ran  you  in  any  wat 
oriuK  the  subject  before  him,  so  as  to  insure  fiivorable  action  oo  this  ver;  impmtaat 
BDbJectt 

Very  respectfully,  &c, 

J.  C.  AINSWORTH. 
Pmidenl  Ortg<m  Sitam  XAcig^lim  Comptmf. 

Hi^or  Robert,  Uniled  Staitt  Enginetn. 


APPENDIX  X. 

BEPOUT  OF  THE  BOARD  OF  ENGINEERS,  PACIFIC  COAST. 
UPON  THE  EXAMINATION  OP  SAN  DIEGO  HAKBOR,  CALI- 
FORNIA. 

Office  of  thf,  Crtep  op  ENoiTfKRBs, 

Washington,  D.  C,  July  3,  1871. 

Colonel  :  In  yonr  letter  of  the  2.'>th  of  A|iril  last,  forwardiug  to  this 
office  t)ie  resnlts  of  ol>servations  of  ciin-pnta  at  Sau  Diego  Ilarbor,  Cali- 
foniia,  you  enll  atteotioo  to  the  fact  thiit  the  apper  ]>ortion  of  the  harbor 
is  rapidly  filliug  up,  and  give  jour  views  as  to  the  causes  producing 
this  result. 

You  arc  requested  to  ascertain  by  observation,  during  periods  of  flond 
in  the  San  Diego  River,  and  minor  streams  emptying  at  the  head  of 
the  harbor,  whether  the  process  of  deposition  yon  luentiou  actnall; 
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takeH  place,  and  report  the  facts  in  the  case,  with  any  remarks  and  sug- 
gestions ypu  may  find  expedient 

By  coiuinaud  of  Brigadier-Geaeral  Humphreys. 
Very  respectfully,  your  obedient  servant, 

THOa.  LINCOLN  CASEY", 

Major  of  Engineers.  . 
Lieutenant-Colonel  B.  S.  ALEXANDER, 

Corpt  of  Engineers,  Sm  Francisco,  California, 


Office  Boarb  of  Engineers  for  the  Pacific  Coast, 

San  FranMsco,  California,  May  17,  1872. 

General  :  In  compliance  with  the  instiuctions  of  the  Department  of 
July  3,  1871,  I  directed  Captain  Haudbury,  of  the  Corps  of  Engi- 
neers, "  to  proceed  to  Sau  l>iego,  California,  and  make  such  observa- 
tions as  maybe  necessary  to  determine  to  what  extent  the  harbor  at 
that  place  is  filling  up,  and  tlie  cnuiie  of  the  same."  A  copy  of  my 
letter  of  instructions  to  Captain  Haudbury  is  herewith  incloiiH'd. 

In  compliance  with  these  instructions,  Captnin  Handbury  left  this 
city  on  the  26th  of  Januaiy  last,  and  made  a  survey  of  the  southern 
portion  of  San  Diego  Hiirbor,  and  also  au  i)iBtrumental  examination  of 
the  gronnd  in  the  vicinity  of  Old  San  Diego,  with  a  view  of  ascertaining 
the  most  feasible  route  for  diverting  the  San  Diego  Kiver  from  San 
Diego  Harbor  into  False  Bay. 

Since  his  return  to  this  city,  Captain  Handbury  has  reduced  his 
soundings  and  prepared  a  hydrographic  map  of  the  southern  {wrtion  of 
San  Uiego  Harbor,  showing  the  changes  which  have  taken  place  in  this 
part  of  the  harbor  since  I85ti.  He  has  also  prepared  a  plan  for  the 
liroper  construction  necessary  to  insure  the  diversion  of  San  Diego 
Itiver  into  False  Bay,  Copies  of  these  two  drawings,  together  with  a 
cojiy  of  his  report  on  this  whole  subject,  are  herewith  inclosed. 

As  both  the  field  and  office  work  mentioned  in  this  report  have  been 
done  under  my  immediate  supervision,  I  do  not  think  it  necessary  to 
enlarge  ou  the  results  of  this  survey  at  the  present  time. 

The  prominent  facts  which  this  examination  have  developed  ought, 
liowever,  to  be  stated.    They  are  as  follows : 

Ist.  That  no  injurious  changes  have  taken  place  in  the  channel  of  the 
upper  part  of  San  Diego  Harbor  since  18u6. 

'J<\.  If  future  examinations  show  that  the  San  Diego  Kiver  onght  to 
be  diverted  into  False  Bay,  we  have  ascertained  the  best  and  cheapest 
route  for  such  diversion,  and  given  a  plan  for  the  construction  necessary 
to  effect  that  object,  which,  if  properly  built,  will  doubtless  prove  en- 
tirely effective. 

I  remark,  in  conclusion,  that  the  map  of  the  upper  portion  of  Snn 
Diego  Harbor,  made  in  1872,  taken  in  connection  with  tlie  map  of  the 
lower  portion  made  by  Captain  Heuer  in  1869,  fnrnishes  the  Depart- 
ment with  a  complete  resurvey  of  San  Diego  Harbor,  by  which  all  the 
changes  that  have  taken  place  in  the  channel  since  1856  can  be  seen  at 
a  glance. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 
B.  S.  ALEXANDER, 
Lieutenant-Colonel  Engineers,  Brevet  Brigadier- General  U.  S.  A., 

President  Board  of  Engineers,  Pacific  Coast. 

Brigadier-General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  8.  A.,  Washington,  D.  0. 

,,,_KibyGoOgk' 
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Office  Boabd  of  Enginbbhs  fob  the  Pacific  Coisr. 

San  Francigco,  California,  Jannarg  16, 1ST2, 

Sir  :  Herewitli  you  will  receive  orders  to  proceed  to  Saw  Diegn,  C^ili 
foriiia,  auil  make  siieti  observittioua  aa  may  be  neeeKaary  to  ileterDiinr 
to  wliat  extent  the  harbor  at  tliat  jtlaee  is  filling  up,  anil  the  cau««:»t 
the  eaine. 

Tile  closing  portion  of  my  letter  to  the  Chief  of  EMsineer*.tlilHl 
April  25, 1871,  of  which  you  have  a  copy  in  the  records  of  thi8«ffi<f. 
will  explaiu  to  you  my  theory  on  the  subject. 

I  may  Tie  right  or  1  may  be  wrong  in  the  opinion  I  have  lomieil  h:iJ 
expreisM'd  as  to  the  cause  of  the  iilling  up  of  the  n|i|>er  i>ortit>u  of  S^q 
Diego  Harbor,  and  I  wish  you  to  niiderstaud  thai  your  invesrisatinB. 
while  it  w  ill  doubtless  either  confirm  or  disprove  my  theory,  ought  r-* 
to  he  confined  exclusively  to  that  object.     It  shouM  haveatiiilerMtiiK: 

Ist^  We  wish  to  know  if  the  harlmr  is  actually  filling  up,  and  if  iw.ri 
what  extent. 

2d.  To  ascertain  the  natural  causes,  if  possible,  which  prodarr  tL 
filling. 

3d.  To  determine  the  beat  method  of  arresting  any  forther  injar\  '.<• 
the  harbor. 

To  demonstrate  the  first  two  propositions  a  series  of  sonndiogs  ami^ 
the  harbor  will  be  necessary.  These  should  be  reduced  to  the  planr"' 
mean  low  water  for  the  purpose  of  comparing  them  with  the  Coii-ti  .■^- 
vey  charts.  From  the  soundings  you  made  when  yon  were  in  Sia 
Diego  a  year  ago,  I  suppose  there  cau  be  uo  doubt  hut  that  the  n[i[K^ 
portion  of  the  harbor  is  gradually  being  filled  up.  From  those  yoQ  xi*- 
now  to  make  we  will  be  able  to  determine  to  what  extent  the  priNre-t 
has  been  carried  up  to  the  present  time. 

In  order  to  ascertain  the  causes  of  this  filling  op,  I  suppoM-  the  pr»|*" 
way  will  be  to  obtain  si»ecimeus  of  (he  bottom  of  the  harbor  at  y»:i- 
ous  )H)ii)ti4,  both  on  the  snrface  and  at  different  depths. 

Siiecimens  of  the  sediment  brought  down  by  the  San  Diego  Rivrr. 
and  by  the  small  streams  at  the  bead  of  the  bay,  in  times  of  !!>■■. 
should  also  be  obtained. 

A  microscopic  examination  of  the  materials  forming  the  bottom/ 
the  bay,  at  many  places,  when  com|>areil  with  those  brought  down  I'* 
the  San  Diego  Kiver  and  other  streams,  will  probably  enable  us  to  •!■- 
termiue  from  whence  the  former  are  derived. 

If  you  have  a  flood,  while  you  are  on  this  investigation,  it  viti  be  v'' 
to  take  specimens  of  the  muddy  water  from  the  San  Diego  and  otb^: 
streams,  and  evaporate  them,  retaining  the  sediment  for  inicn»si->t' 
examination.  In  fact,  such  specimens  will  give  us  the  most  satisfm-ii-n 
resulta.  But  if  you  do  not  have  such  a  flood,  then  you  sbnnld  ohCJUi 
specimens  from  the  bottom  of  the  harbor,  at  or  near  the  umatli:' 
of  the  streams,  and  bnng  these  for  examination.  In  additioo  twtlr 
jirobable  filling  up  of  the  harbor  from  the  susiteusible  matter  bnMKtt 
down  by  the  waters  of  the  San  Diego  River,  it  is  possible  that  thi*  £-■ 
ing  np  may  be  augmented  by  light  materials  carried  by  the  prevnilm: 
summer  winds  from  the  littoral  cordon  iu  front  of  the  upper  jioTTion  <•' 
the  harbor.  If  you  will  take  a^iecimens  of  the  matt-rials  from  tbr  t<'! 
of  thissandridge  and  sift  tliem,  so  as  to  obtain  only  those  paitirlecwbHk 
the  wind  conld  carry,  they  will  enable  us  to  judge  to  what  extent  lb-* 
cause  operates. 

In  onler  to  still  further  investigate  this  subjeeti  I  desire  yon  to  p*' 
down  some  eight  or  ten  "  sediment-boxes,"  say  about  3  teel  Bqnai*.  i' 
the  plan  of  those  which  yon  have  already  made  is  not  saitaUv,  yoa  ■■>- 
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of  course,  eserciHe  your  jndgmeDt  in  tfae  matter,  an<]  alter  tltem  if  ne- 
cestiary.  Tbese  may  be  looked  ii|>i>n  as  arti&uial  bottomtt  of  little  portions 
of  Itie  harlrar,  wLich  cau  be  Ukeu  up  from  time  to  time,  particularly 
ntter  floods, aud  examined.  The  sediment  wbicli  tliey  cootaiu  sliould  be 
Itreserved  for  esaminalion  and  compart»oa  with  tbose  you  wilt  obtaiu 
I'rom  tbe  sources  from  whence  they  must  be  derived.  Two  of  these 
boxes  ought  to  be  placed  at  the  upper  eud  of  the  bay,  two  at  the  mouth 
of  the  San  Diego  Kiver,  and  the  remainder  at  diQerent  intermediate 
points.  Some  of  the^e  boxes  I  would  put  down  on  the  bottom  ami 
anchor  them  there  by  weights  phiced  iu  the  b!>xes;  the  others  I  would 
support' on  little  piles,  say  1  by  4  inch  scantling,  so  that  they  would 
staud  just  at  low-water  level,  and  a  short  distance  above  the  bottom. 
All  of  them  should  be  marked  by  "wAtch  buoys,"  marked  or  num- 
bered, so  that  they  may  be  readily  found  and  distiugniahed  heroafter  by 
a  strangt-r.  These  buoys  will  also  serve  as  some  protection  from  pass- 
iug  vessels.  Particular  cautiou  should  be  taken  about  those  you  place 
at  the  mouth  of  the  San  Diego  Kiver,  for  these  will  be  liable  to  be 
washed  away  in  a  fiooil,  and  run  over  by  vessels  and  boats. 

If  yonr  investigations  prove  that  the  filling  up  ol'  the  harbor  is  owing 
to  the  sediment  brought  down  by  the  San  Diego  Kiver  in  times  of  flood, 
this  river  should  be  diverted  so  as  to  empty  into  False  Bay. 

Captain  Henpr,  of  the  Corps  of  Engineers,  baa  recently  investi- 
gated this  subject,  and  you  have  before  you  the  results  of  his  investiga- 
tions. 

I  wish  yon  would  look  into  this  matter  carefully,  and  report  whether, 
in  your  o|>inion,  the  line  of  diversion  which  he  proposes  is  the  proi>er 
one;  and  if  so,  whether  the  slough,  into  which  he  proposes  to  divert  the 
river,  is  of  sufficient  size  to  carry  tbe  flood-waters  of  the  river,  or  other- 
wise, giving  the  breadth  and  depth  of  the  slough  in  the  most  contracted 
I>arts;  the  nature  of  Its  banks,  and  whether  there  are  any  obstruction:* 
to  the  free  delivery  of  the  water  from  tlie  San  Diego  Kiver  through  it 
into  False  Bay  ;  and  any  other  information  you  may  be  able  to  obbiin 
bearing  on  the  feasibility  of  so  diverting  the  San  Diego  Kiver. 

You  are  authorized  to  take  an  assistant  with  you,  and  also  a  boat  and   ' 
crew,  if  you  think  necessary,  and  pay  their  transportation  going  and 
retoroing. 

Very  respectfully,  your  obedient  servant, 

B.  a.  ALEXANDER. 
Lieut.  Col.  Engineers,  Brevet  Brigadier  Qeneral,  U.  S.  A., 

President  Board  of  Engineers,  Pacijic  Coast. 

Captain  Thos.  H.  Handbuby, 

Corps  of  Engineers,  U.  8.  A. 


Bam  Fra!«cim»,  CALiFOttNiA,  April  35, 1872. 

CoLOKRi.:  lo  obeilience  to  janr  onler, dutuil  Jannar;  16, 18T3,  I  bavo  inuile  nm-li  an 
exaniiiialion  of  Salt  DioK"  Harbor,  Califutuia,  aa  was  contemplated  in  .vour  iiistructiuDa 
of  the  same  date,  and  I  nr>n  have  th«  honoi  tii  anboiit  the  fulloiviug  report. 

The  olijfcts  to  l>e  attahied  bj-  tfain  exam  [nation  were  ; 

Ist.  "To  a«certaiii  if  the  harbor  wag  aoioallr  liUiDK  np,  aa  reported;  and  if  so,  to 
what  ezteDt." 

2d.  "To  aaoertain  the  natural  onuHea,  if  poiwibiB,  which  prodnce  tbe  fil1i»g." 

3d.  "To  determine  the  bi»(  method  of  arresting  any  fature  injitry  to  the  harbor." 

Ill  the  ffuir  1869  an  examination  was  made  of  that  portion  of  thio  barlior  between 
New  Ban  Diego  and  the  bar.  by  Captain  W.  H.  Hener,  Corps  of  EngiueeTs,  under 
the  dirrctioiiB  of  Major  E.  S.  Williamson,  Corps  of  Engineers. 

At  that  tiiua  it  was  report«d  that  the  bar,  and  pro&ibly  the  Interior  of  the  harbor, 
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WHH  Hbonling,  m  cnnaeqnence  cf  ihe  saod  and  Bedimeatitrj  matter  bniaght  into  tht 
barbor  by  tlie  Sun  Uiego  River  durin);  ita  freabeU. 

After  n  careful  and  tborough  eiamiuation  aod  comparison  of  his  irark  irilb  the 
United  Statrs  Coaat-Snrvey  chart  of  1856,  Captain  Hener  arrived  at  the  conelnMno 
Ibat  since  this  date  the  cnuditiuu  uf  the  Snn  Diego  Harbor  had  not  maleriallj  chin^. 
Hia  report  to  H^jor  Williamson  on  the  snbjeot  can  be  fonnd  in  the  priutud  report  of 
the  Chief  of  Enfjiueers  for  1870,  page  512. 

Hia  examination,  although  tboroiiKh  ao  far  aa  it  went,  and  atrictly  in  Bcrordaon 
with  his  inatructiona,  was  not  conaidered  as  conclusive  evidence  tbat  tbc  harbor  was 
uot  filling  lip. 

It  was  thiincht  that  sonth  of  Now  San  Diego,  iii  that  part  of  the  ba;  not  czamlntd 
b;  him,  depiMiits  were  being  g^aduallf  made  which  wonld  eventaallj'  result  in  iujor; 
to  the  harbor. 

The  theory  was,  that  dnring  the  fraslieta  of  the  San  Diego  River,  the  Hbnd-tidu 
would  carry  large  t^nantiUea  of  HnsjiouHible  matter  into  the  upper  or  aontbirm  portion 
of  the  bay,  whicli  at  slack  wat«r  would  be  deposited  upon  the  bottom.  The  ebb-tide 
being  of  low  velocity  in  this  locality  would  be  nnable  to  Faise  the  aediment  again,  and 
it  wuntd  thus  );raduAlly  Ml  up  this  part  of  the  bay. 

This  theory  was  somewhat  strengthened  by  my  report  to  yon.  dat«d  April  7,  1871.  ia 
which  I  gave  the  results  of  some  trial  liues  of  soundings  which  jon  had  directed  IM 
to  make,  roughly,  betwecu  pinmtueut  pointa  in  the  southern  part  of  the  bay.  I  have 
discovered  dnriiig  my  recent  examination  that  these  trial  lines,  which  were  made  with- 
out triangulatiou,  and  in  cloudy  weather,  which  rendered  the  points  hardly  distingllista- 
able  from  each  other,  were  erroneously  plotted  on  the  abeet  which  acoouipauied  that 
leport,  and  have  ttierefore  conveyed  a  wron;;  impression. 

This,  then,  was  the  state  of  the  case  when  I  received  my  instructions  from  yoo  to 
make  a  thorongb  examination  of  that  part  of  San  Diego  Harljor  south  of  the  town  of 
Kow  San  Diego. 

On  the  36th  uf  January  I  embarked  for  San  Diego,  taking  with  me  a  boat  and  ere* 
of  four  men,  also  an  assistant,  Mr.  John  F.  Lewis,  whoso  ability  and  zeal  in  the  prose- 
ciltiuQ  of  tilt?  work  I  take  this  occasion  to  higlily  commend. 

On  the  2?tb  of  January  we  arrived  at  San  Diego,  aud  the  following  morning  com- 
ineiiced  nur  field-work. 

Aft«r  finding  a  snfficient  number  of  Const-Survey  atations  to  enable  ua  to  connect  wd 
compare  our  work  with  the  hydrographic  chart  of  IrL'id,  we  put  up  eightenu  signals  on 
prominent  pointa  aniund  the  ahore  of  the  upper  part  of  the  bay.  The  positions  of  tbeK 
aignnls  were  thou  determined  by  accurate  triangnlatiiin.  Wheu  thia  was  done  tltc 
Bull ndings  were  made  by  rowing  the  boat  with  a  steady  stroke  from  one  signal  to 
Buntber,  and  castiug  the  lead  at  regular  iulervals  of  thirty  seconds. 

We  ran  in  all  about  fifty-two  miles  of  sonndings,  and  cast  the  lead  abont  eighteea 
hundred  times. 

The  tesults  were  afterward  reduced  to  the  plane  of  the  mean  of  lowest  low  water 
for  each  day  during  one  lunation,  as  determined  by  the  aelf-rogist«Ting  tide-gangi  ■■ 
La  Playa.  and  plottiMl  in  red,  on  a  traciug  taken  fropi  the  United  States  Coast-^arrry 
chart  of  this  portion  of  the  bay,  made  in  ln56.  This  tracing,  which  is  herewith  sali- 
■uitteil,  has  on  it  also  some  sections  taken  across  the  bay  at  points  where  the  greatest 
changes  have  taken  place. 

It  will  be  s«en,  by  au  examination  of  this  sheet,  that  no  very  material  change  hM 
taken  place,  either  in  the  depth  or  position  of  the  chaiinfl,  since  1S36.  In  aome  placv* 
it  baa  shoaled  a  little  and  in  others  deepened,  but  upon  the  whole  it  remains  nearly  Ibe 

In  the  vicinity  of  Horton's  aud  Cutverwell's  wharves  the  water  has  shoaled  eonudr r- 
nbly,  and  in  consequence  the  channel  there  has  been  forced  over  toward  the  oppovite 
shore.  The  position  of  Culverwell's  wharf,  it  seems  ta  me,  is  uot  welt  clioseu,  for  it  is 
on  a  portion  of  the  shore  where,  even  without  itsartiHoial  aid,  shoaling  wonld  natanlly 
lake  place.    It  therefore  hastens  a  result  which  should  by  alt  means  be  avoided. 

The  resnlt  which  Kimball's  wharf,  at  National  City,  will  have  npoii  the  channel  in 
that  vicinity  cannot  now  be  ascertained,  for  it  has  been  built  bnt  a  short  time. 

In  accordance  with  ynur  instructions  I  placed  a  number  of  "  aediment-lioira'  at 
various  places  throughont  the  bay,  the  design  of  which  was  lt>  ascertain,  if  pnosibte. 
the  amount  and  character  of  the  deposit,  if  auy,  which  took  place  during  the  fresbeU 
of  the  San  Diego  River.  These  boies  were  merely  a  ftooriux  3  feet  square,  with  piem 
nailed  upon  the  aides  aod  projecting  about  6  inchea  above  the  surface  in  order  to  ewith 
auy  smiimeutary  matter  that  mit^ht  be  deposited. 

A  piei'o  of  Hcnntliug  about  2  feet  long  was  nailed  to  each  corner,  and  served  M  Ir^ 
for  the  flooring  to  reJK  upon.  They  were  taken  to  positions  where  it  was  tbonghl  ihil 
deposit  would  must  likely  take  place,  aud  sunk  by  means  of  sand-bogs  and  slono  brt- 
eued  to  the  outside.    They  are  Imin  1  to  S  feet  below  the  lowost  tidna. 

Bearings  to  prominent  objects  in  sight  were  taken  from  each  iu  order  that  Ibrj'  nay 
hereafter  be  n^ily  found.    A  small  watob-buoy  wm  also  attached  to  each  to  mart  its 
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pogition.  Ten  of  tbcRA  were  placed  in  poHition,  aeven  of  which  are  shonn  on  the  oc- 
Gompanyinf;  sheet.    The  beariiiRs  frnin  the  remainiii);  three  nil!  be  found  in  the  notes. 

I  aluo  ubtaiDed  Bpeciniens  of  the  buttnm  at  varions  places  thriiiijThonB  the  b*y  bj 
boring  to  the  depth  of  from  3  to  r>  feet.  Those  apeciiucDS  are  all  ntikt;  in  Kenernl  char- 
acter, being  a  very  Boft  grayish  nind  mixed  with  sand.  I  cao  observe  no  diflerenoe 
beteen  thuse  obtained  from  the  flats  at  the  moulh  of  tbe  Sou  Diego  River,  and  those 
from  the  upper  end  of  the  bay. 

The  "  littoral  cordon  "  which  yon  mentioned  in  yonr  instructions  as  a  possible  source 
of  material  for  filling  np  this  portiou  of  the  bay,  I  have  eiamiued  with  considerable 
nre,  and  oonctude  that  the  part  which  it  plays  in  the  Ulling  up  is  exceedingly  small. 
This  cordon  is  a  long,  narrow  ridge  of  coarse  sand  and  gravel  which  separates  the  water 
in  tliB  upper  part  of  the  bay  from  the  ocean. 

On  tile  aide  next  to  the  ocean  and  the  prevailing  winds  there  is  little  or  no  vegeta- 
tion, hnt'on  the  lee  side,  neit  to  the  bay,  it  is  geoHraHy  covereii  with  gruiw  and  weeds, 
an  are  also  the  flats  between  the  foot  of  the  slope  and  the  water  of  the  bay. 

In  two  or  three  very  low  and  narrow  places,  of  limited  extent,  the  sand  extends  fhim 
the  ocean  to  the  bay,  and  here,  at  times,  the  sea  breaks  over,  bnt  this  is  only  for  a  very 
abort  time  during  eiitreme  high  tides  and  strong  gnles.  Tliuire  is  no  danger  of  a  per- 
manent or  damaging  break  at  any  of  these  places,  because  the  same  canses  which  Brst 
fiirmed  the  ridge  are  still  in  operation,  am)  they  tend  to  strengthen  rather  than  weaken 
this  barrier,  which  separates  the  bay  from  the  ocean.  If  this  "littoral  cordon  "  were 
encroaching  npou  the  hay,  the  sand  and  gravel  of  which  it  iscomp€)8ed  would  berolhtd 
up  to  its  crest  by  the  action  of  the  wind  and  waves,  and  would  toon  roll  down  by  the 
nction  of  gravity  on  the  side  next  to  the  bay.  All  vegetation  wonid  be  covered  np  and 
its  growth  prevented.  But  this  is  not  the  case,  nor  do  the  specimens  obtained  from 
the  bottom  of  the  bay  in  this  locality  indicate  that  they  came  from  this  source. 

Tbe  prevailing  winds,  which  are  light,  have  not  suQIcieut  force  to  roll  the  sand  np 
the  side  of  tbe  ridge  facing  tbe  ocean,  but  tbe  dnst  dnring  high  winds  is  raised  and 
carried  over  into  the  bay.  The  ((uatitity  of  this,  though,  I  think  is  too  suialL  to  have 
any  appreciable  effect  npon  the  barbur. 

Having  shown  that  there  are  no  natural  causes  in  operation  which  have,  since  1854), 
mnterlally  impaired  the  efficiency  of  this  horbor,  it  may  not  be  out  of  place  here  to 
call  your  attention  to  a  danger  from  another  sonrce  which  aorionsly  threatens  it,  and 
which,  if  not  averted,  will  certainly  impair  its  usefnloess  to  sucb  an  extent  thnt  before 
many  years  large  appropriations  of  money  will  be  required  t«  preserve  it  from  utter 

It  is  now  a  generally  admitted  fact  that  commercial  considerations  will  soon  render 
it  necensary  to  bnild  a  railroad  across  the  southern  portion  of  the  United  States,  and 
the  western  terminus  of  this  roa<l  mnst  be  on  tbe  shores  of  San  Diego  Harlmr.  In  this 
event  there  will  be  built  nnmeroiis  wharves,  piers,  slips,  &^c.,to  accommodate  the  ship- 

Cing  which  wilt  visit  this  port,  and,  as  is  generally  the  case,  these  will  be  located  and 
nilt  solely  in  the  interest  of  present  economy  and  present  gain  to  those  who  arc  the 
originators  of  the  scheme,  and  either  through  ignorance  or  avarice  the  future  welfare 
of  the  harbor  will  be  entirely  lost  sight  of. 

Already  there  are  schemes  on  foot  by  means  of  which  certain  individusU  are  to  get 
po«aeasion  of  the  greater  portion  of  the  bay  between  high  and  low  water,  and  they 
contemplate  selling  water-lots,  which  are  to  be  tilled  np  and  built  upon. 

Now,  San  Diego  Harbor  is  nothing  more  than  a  large  slnugb,  in  which  the  tide  ebbs 
tind  flows.  There  are  but  few  streams  that  empty  int«  it,  and  these  are  small  and  un- 
important, and  for  years  at  a  time  perfectly  dry.  Tbe  San  Diego  and  Sweetnater 
Rivers  aliont  once  in  two  or  three  years  bring  down  sand  and  mud  from  tbe  neighboring 
bills  for  two  or  three  months,  then  they  dry  up  entirely. 

The  harbor,  then,  receives  no  benefit  from  the  streams  which  empty  into  it.  Its 
efficiency  depends  entirely  upon  the  area  of  its  tidal  prism,  and  the  quantity  and 
velocity  of  the  water  which  ppsses  ont  over  its  bar.  If  the  area  of  the  prism  is  in  any 
way  diminished,  the  amount  of  water  passing  out  is  proportionately  diminished,  and 
the  sconring  effect  npon  the  bar  proportionately  less.  As  the  depth  of  WBt«r  on  this 
bar  is,  at  best,  bnt  barely  sufficient  for  tbe  wnnta  of  commerce,  it  is  therefore  uec«s- 
saTT  that  every  precaution  be  taken  to  prevent  ita  diminution. 

Before  this  question  is  further  complicated  by  the  construction  ofwhsrves,  &c.,  or 
the  fllling  in  of  water-lots,  the  State,  or  the  United  States,  or  whoever  is  the  proper 
authority  in  anch  matters,  should  paes  the  necesaary  laws  to  preserve  the  tidal  area  of 
this  bay  and  avert  this  evil  that  ao  serionaly  tbreatens  it. 

A  commission  should  be  appointed,  composed  of  men  of  known  ability  and  long  os- 

Krience  iu  snch  matters,  whose  duty  it  should  be  to  carry  ont  the  provisions  of  tbe 
w,  to  prescribe  tbe  necessary  rules  and  regnlntions,  and  determtno  the  lines  beyond 
which  wharves,  piers,  &c.,  shonjd  not  extend,  and  uo  "improvement"  should  be 
allowed  withont  the  approval  of  this  commission.  In  this  way  we  might  h^«  to 
preserve  one  of  the  only  two  good  harbors  on  the  Pacific  coast  between  Fuget  Sound 
and  the  Uexicftn  bonndaiy. 
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Altlionfih  the  reanlts  of  my  eiBmiuBtioD  show  that  no  very  maitpri>l  clui^[e  hu 
taken  plate  in  the  upper  parMoD  uf  thin  harbor  niiice  1856,  anit  the  coiKlasioiiMif 
Cnptniu  Heiirr  ant  the  Kaine  with  reganl  to  the  lower  portion,  yet  it  caDml  be  po> 
itively  ameitHd  that  it  is  now  in  aa  Kood  condition  as  it  was  then. 

For  the  com  mere  iai  wan  Is  of  the  harhor  for  the  hut  tiiileeu  years  the  change  ii  nnt 
appreciable,  hut  for  ita  wauta  in  tbe  fatare  even  a  very  slight  fiUing  up  will  Ik 
■enonsly  felt. 

All  the  eviileniw  that  we  have  goea  to  show  that  the  San  Diefio  River,  dnrint  id 
floods,  UrinRH  into  the  bay  larife  quantities  of  sand  and  sediiiientnr.v  matter,  vhicli.  To 
say  tiio  leuBt,  di>  not  du  it  any  )(uod.  It  is  reasonable  to  snppoee  thai,  in  the  fiitiitr.  is 
effects  will  be  more  markeil  thau  they  have  heretofore  been.  Tbe  wharves,  pien.  i.'  ■ 
which  are  built  and  to  be  bnilt,  will  obstruct  the  fren  flow  of  the  water,  and  nmrh  li 
the  sand  whieh  hrretofore  found  its  way  into  the  uoesn  wilt  be  degioHiled  in  thr  lki>. 
Ftolu  tliia  view  of  the  case,  I  think  it  oecetiury  that  the  San  Diego  Kivei  nhnnld  t* 
diverted  baek  into  one  of  itJi  old  channels  and  made  to  empty  ajiain  iuli>  FaW  Bj<. 
In  order  to  determine  the  Dimt  prnctical  method  of  ucconiplishinK  this  u1>>rt,  ib- 
fimnnd  in  the  vicinity  of  the  river  and  Fulse  Kny  was  carefully  examined  »i>d  •rciii<.> 
tnade  aloo);  what  seemed  to  be  tile  oio«t  feasible  route  for  the  river  to  lake.  Un  ibr 
accompanying  sketch,  which  shows  the  K^uetal  features  of  the  ground  in  tbu  viciniiy. 
the  lines  itercnninett  upon  nnd  mn  are  indicated  in  rod. 

Tbe  line  A  L"  crosHes  the  valley  in  wliat  seems  to  have  been  an  old  outlet  In  a  pan  pf 
the  river.    This  is  the  lowest  ground  Iwlweeii  the  old  and  tbe  present  river-bed. 

The  lied  in  which  tbe  river  flowed  previous  to  lijll  is  at  the  northern  end  of  itan 
line.  Tbe  section  showM  that  it  iit  about  3  feet  below  the  prcseut  river-bed,  and  tbii 
but  little  Hxuavatiou  will  be  required  to  open  »  ctiauuel  along  this  liue. 

Tbe  giouud  iui mediately  on  the  lower  side  of  this  line  is  from  Ho  3  feet  higb«t  tlui 
the  line  itAetf,  so  that  we  already  have  a  jiortial  eiubankment  fur  the  water-war. 

The  aeetiuu  C"  c"  rf,  token  along  the  old  riverbed,  stiows  that  the  fall  fmui  ('Id 
(high  wuterofFsLHi  Bay)  is  abuut  3  feet  3 inches,  wliich  would  be  mure  ih-iasoffiiHU 
to  carry  ulf  the  water. 

The  grunnd  between  the  old  and  tbe  pre»ent  river-I>«tl  is  from  3  lo  4  feet  bighrr  Iht* 
the  left  bank  of  the  old  river,  so  that  when  the  water  is  ouoe  over  to  the  ovrtb  ddr  •■( 
the  valley  there  is  no  possibility  of  ita  getting  into  Sua  Diego  Harbor. 

To  divert  tbe  river  from  its  present  cuurae  it  is  propoxed  to  go  from  500  to  (M  WH 
above  tbe  point  A  in  tbe  sketch  and  bnitd  a  dam  tiiwurd  llie  uurlberu  hide  of  tbr  v^ 
ley,  and  in  the  dirtulion  of  t lie  broken  red  line.  This  diini  to  lui  built  by  drivioE  ji;'.-* 
14inobea  aqnnre  int^  the  snnd,  5  feet  apart,  and  braiding  Ibeni  on  the  lower  siilb  wilb  I-'- 
iuch  piles.  These  main  piles  to  be  connected  by  three  pairs  of  stringen,  one  at  t> 
level  of  the  river.bed,  one  4  feet  ubuve  aud  the  other  i  feet  below.  Tbe  atriugen  i>i> 
tbe  upper  aide  of  tll<'  piles,  and  the  top  ou«  on  'the  lower,  to  be  H  by  ti  iuehes.  tbr  :'- 
maiuiug  two  on  I  be  lower  side  to  bo  4  by  B  iiiuhes.  Two  rons  of  nhoet-pilea  air  !■>  i> 
driven  along  the  upper  stringers  as  guides.  Tbe  tlrat,  (i  by  12  inches,  and  tbe  •eninu. 
hrenking JoiiitH  with  it,  4  by  Vi  incbea.  Three  stringers  4  by  8  ineliee  ai«  Ibeu  !■■  W 
placed  untside  nf  the  sheet-piles,  and  tbe  whole  faateund  to  the  main  t4-ii(ch  piln- 1' 
li^inch  iron  bolls.  The  pile*  are  all  to  be  30  feet  long,  and  driven  into  tbe  itnMicd  U 
fi;et  below  the  river-lied,  or  less,  if  tbe  uatnrenf  the  ground,  which  iagvnerallv  aijgick- 
saitd,  will  edudt  of  it.    Tbe  height  of  tbe  dam  alwve  tbe  river-bed  will  be  6  feet. 

Oil  the  nnper  side  of  the  dam,  for  a  width  of  tU  feet,  and  a  depth  of  4  feet  brkiir  t>< 
river-bed,  tliesBud  is  to  he  excavated,  aud  tbrae  rows  of  faaeiiieH  placed  in  Ibe  timc^ 

The  tlrst  and  Ibird  rows  will  be  perpendienlar  to  tbe  dam,  tbe  arooiid  paralM  t«  .< 
On  top  of  tbe  fasciues  rock  will  be  piled,  in  order  to  bold  them  in  place.  The  plu  s»^ 
section  shown  on  the  aecompauyiug  sketch  will  shuw  more  fully  the  constrocBoi  •( 
the  dam. 

It  is  tfaougbt  that  l,lfO0  fm^t  will  be  snfflcient  for  its  lencth.  It  mav  not  te  OMrtWT 
to  buildituf  this  strength  the  whole  of  this  distance.  £iuie  500  or  600  feet  ^mU  M 
bnilt  thoroughly  strong,  to  avoid  all  possibility  of  a  break;  tbe  lemaiDdcr  ■■<  l» 
made  a  similar  but  lighter  stmclnre. 

In  order  t-o  provide  amjile  water-way  for  tbe  river,  a  channel  about  400  fert  nJ' 
should  be  exviivated  ai-ross  tbe  valley.  The  sand  excavated  from  this,  and  ituvvn  ip 
on  the  lower  side,  would  give  additional  strength  to  the  embaokineDt  wtucb  ii  alrm'.' 

When  the  water  is  once  into  the  old  channel  the  nature  of  tbe  «otl  is  aaeh  that  i 
wonid  soon  enlarge  itsufflciently  for  ita  accoinmudatioD.  Some  little  excarUins  auoif 
perhapi  be  necessary  at  C". 

The  following  is  the  estimated  coat,  in  ooin,  of  lUO  feet  of  the  dtun : 

50,500  feet  IninVr,  at  S.30  |ier  thousand H.SIS  * 

Driving  40  pi!es,  nt  eiOeach 4i"    ' 

SiivingUOOpilrs,  nt$5  each I,n"  ■ 

601  ^iucb  bolts,  IT  pounds  each,  1,020  ponnds,  at  10  cents  per  pound IM** 
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3nnf«wine«,  Rtt9e»eh ^600  00 

16(1  cubic  VMniB  nick,  at  13  )ier  ;firi1 4^  OO 

JOOcuLiu  fords  excKvatiuii,  at2&cuuU  per  yard 100  00 

4,197  00 
Add  ID  per  cent,  for  eontiagencieB 419  70 

Total  cost  of  100  feet 4,616  70 

Cost  ofdnm  1.000  feet  Iohr.^K),!^-  In  addition  to  this  nbontBO.nOO  cnhic  yards  of 
CKCHvatinn  will  be  ri^qnired  to  open  a  ehnniiel  for  the  river.  Thin,  nt  35  ci^nts  per 
yard,  will  cost  $15,000,  rnakiug  the  total  cost  of  tuminK  the  river  $t)l,I(i7,  in  coiu,  or 
abont  868,000  currency. 

If  the  tulluwin);  plan  and  OHtimnto  meet  your  approval,  and  that  of  the  Chief  of 
Enitinceni,  I  would  reapeotfiilly  nu;;);(^Ht  the  proprii^ty  of  nicriMimendin);  that  the  fntl 
amount  of  the  tstiiuate  bt  appro priati^il  bnfuru  tile  work  in  commenced,  no  that  it 
cuiild  be  rapidly  completed.  TIiIh  vriirk  is  of  Hiich  »•  nature  that  it  eannot  tje  lefc  in  a 
partially  conipletid  state  nitbont  running  too  ({ruat  a  risk  of  its  being  destroyed  by  a 
eu'ldeti  Hood  of  the  river. 

In  addition  to  the  line  AC,  which  is  rei-omni  ended  nnthe  lienton  which  to  turn  the  river 
across  the  valley,  I  ran  another  (D  E)  about  a  mile  above,  ata  point  where  it  wast.honght 
tho  river  might  be  turned  with  advantUKO.  The  xection  un  thin  line  HhowH  that  it  is 
Dot  near  so  favorable  as  the  one  chosen  ;  besides,  the  ililhcultieB  of  preventing  it  from 
breaking  hack  into  its  old  channel  are  such  as  to  preclude  the  idea  of  a  dmn  at  this  place- 
Accompanying  this  report  I  have  the  honor  to  transmit  two  mapt>.  (tracings,)  one  en- 
tit  1<^  a  hydmgraphic  survey  of  the  Miuthern  portion  of  San  Diego  Hurlxir,  snowing  tfae 
changes  which  have  taken  place  since  11^56;  the  other,  a  sketch  uf  San  Diego  Biver, 
showing  the  proposed  method  of  turning  it  into  False  Bay. 

The  lota!  amouut  espended  in  making  these  examinations,  preparing  the  maps,  Ac, 
-was  (1,013.52. 

Keapectfully  snbmitted. 

TH08.  H.  HANDBURY. 

Captain  of  Enginem. 

Iiieatenant-ColnDel  B.  8.  Albxandrr, 

PrtiddtKt  Board  of  Enginrtr*  for  Hit  Panipi  Coatt,  San  Traneiteo,  CdHforttia. 


ANNUAL  REPORT  OP  MAJOR  G.  H.  MENDELL,  CORPS  OP 
ENGINEERS,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30, 
1872. 

OPERATIONS  ON  THE  BREAKWATER  AT  WILMINGTON,  CALIFORNIA. 

At  the  beginning  of  the  flncal  .yenr  no  work  had  been  done  on  the 
breakwater,  and  no  preparations  for  beginning  work  had  been  made,  ex- 
cept that  a  project  for  the  improvement  had  been  anbrnitted.  This 
project  was  offered  on  the  Ist  day  of  Jul,v,  and  on  the  141h  day  of  the 
8!ime  month  telegraphic  instnictlona  were  given  by  the  Cliief  of  Engi- 
neers to  buy  ill  open  miirket  the  timber  required  for  the  first  section  of 
tlie  work,  3,70U  feet  in  length,  and  also  to  advertise  for  projwsals  for  its 
construction. 

In  obedience  to  these  instractions  offers  for  the  timber  were  solicited 
from  the  principal  luinber-dealera  in  San  Francisco,  and  in  reply  the 
following  bids  were  received,  viz : 
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Ahtlract  of  offers  /or  timber  required  for  ftrtt  itelion  of  fFllminglim  irBakwaier,  Jtlf,\'^\. 


Ke. 

Maine. 

-visr-  hHHt^ 

»17  50  !                                 ^  i> 
17  00                                     *■  ■>■ 

3 

HauBou,  Acken»u  &Co... 

4 

Beuton,  Sniirh  4.  Co 

1«  00                                     SI  ■• 

The  olfer  of  Benton,  Smith  &  Co.  bein^  the  lowest,  was  accepted. 

The  portion  of  the  timber  which  it  wax  thought  necessary  to  treat  by 
a  preservative  procena  was  first  brought  to  Har  Kntncisco,  treated  l>; 
hydrocarbon  oils,  and  reshipped  to  Witmiiigtoti.  The  cost  of  trea;- 
nient  was  $10  in  coin  per  thousand  feet,  board- measure. 

The  timber  was  delivered  at  the  anchorage  by  Benton,  Smilfa  &  C<x, 
where  it  was  received  by  the  Los  Angeles  and  San  Pe<1ro  Railroad  Con- 
pany,  by  whom  it  was  rafted  to  Biittlesnuke  Island,  and  piled  adjacent 
to  the  work  at  a  coat  of  $3.50  per  thousand  feet.  About  1,400,0110  firt 
were  delivered  at  the  anchorage  and  piled  on  Rattlesnake  Island  dnnnf 
the  anttiinn  months. 

On  the  14th  of  August,  atter  due  advertisement,  bids  for  the  conrtnif- 
tiou  of  the  first  seetiou  of  the  work  were  opened,  and  the  lowei^  blJ. 
that  of  £.  M.  Benjamin,  was  accepted.  The  contract  was  signed  al 
once. 

Owing  to  some  unexpected  delays,  the  contractor  was  nnabie  to  tw?in 
the  work  until  the  early  part  of  October,  from  which  time  until  the  6th 
day  of  December  he  prosecuted  the  work  with  energy  and  with  as  muib 
success  as  could  be  expected  from  an  insufficient  eqaipmenL  On  tbr 
Gtb  December  the  contractor  notified  me  that  he  should  proceed  no  far- 
ther in  execution  of  the  work.  He  was  paid  for  the  work  done  M  tbt 
end  of  October  and  of  Kovember,  in  accordance  with  the  stipulations 
of  the  contract,  25  per  cent  being  reserved.  He  was  paid  for  347  fr« 
ill  all,  less  '25  (ler  cent.  The  circumstances  attending  this  failure  of  .Mr. 
Beojamiu.to  fulfill  his  contract  having  been  fully  set  forth  in  my  letter 
of  the  8tb  February,  it  is  not  necessary  to  refer  to  them  further  in  thii 
report. 

During  the  month  of  November  the  work  began  to  be  tfareattwl 
with  undermining,  and  the  danger  of  serious  injury  increased  and  cm- 
tinned  imminent  for  the  next  two  mouths.  This  difficulty  arose  fivmao 
obstruction  placed  across  the  usual  route  of  the  tidal  waters  as  tbrv 
filled  and  were  discharged  from  the  bay.  The  sand  into  which  the  pile^ 
were  driven  was  so  light  that  it  offered  no  resistance  to  a  cnrrent,  hot 
was  washed  out  without  opposition  on  its  part. 

Lieutenant  ^ars,  who  had  been  at  the  work  as  my  assistant,  totik 
energetic  measures  to  combat  this  effort  of  the  tides,  and,  by  means  «i 
brush  iind  small  cribs,  so  arranged  as  to  break  the  continuitv  of  ibr 
currents,  he  was  able  after  considerable  difficulty  to  make  the  woit 
safe. 
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At  thia  time  great  lieiie&t  was  received  tcova  n  source  wLich  ordi- 
narily would  be  expected  to  bring  ratiier  disaster  than  relief.  The 
southeasterly  storms  of  tUe  wiuter,  while  they  tried  severely  the  stabil- 
ity of  the  piliug,  weakened  as  it  waa  by  the  withdrawal  of  the  Hand 
upon  which  it  depended  mainly  for  its  power  of  resistance,  supplied 
anew  the  sand  which  had  been  washed  away.  They  filled  iu  large  quau- 
tities  of  sand  on  both  sides  of  the  work,  and  while  they  insured  its 
safety  they  also  fulfilled  the  anticipations  that  the  work  would  serve  to 
extend  the  bulwark  of  sand  in  the  line  of  the  work  toward  Dead- 
man's  Island. 

Bids  were  opened  on  the  llth  December  for  2,000,000  feet  of  timber, 
to  be  nsed  in  the  conairuction  of  the  next  section  of  the  work.  But  two 
bids  were  received,  aud  one  of  these  was  iuteuded  to  relieve  the  appear- 
ance of  the  combination  which  had  been  arranged  among  the  lumber- 
dealers  to  secure  a  higher  price  than  was  justified  by  the  conditions  of 
the  market. 

The  real  bid,  as  well  as  the  lower,  was  that  of  Benton,  Smith  &  Co., 
viz,  for  timber  delivered  at  San  Pedro  direct,  taS-SO ;  for  the  portion 
reshipped  at  San  Francisco,  $30,50  ^ter  thousand,  both  prices  being  in 
gold  coin. 

The  contractor  having  relinquisbed  work  on  the  constrnction,  and 
there  being  no  (wssibility  of  resnming  it  l>efure  spring,  it  became  pos- 
Hible  to  reject  these  offers  without  delay  iu  the  coustruction.  The  offer 
of  Beiitou,  Smith  &  Co.  was  declined. 

A  uew  advertisement,  calling  for  bids  on  the  12th  January,  was  sent 
to  the  War  Department  for  approval.  The  obstruction  of  the  mails  b.v 
snow  prevented  the  receipt  of  a  reply  to  this  application  iu  time,  and 
on  the  6th  Jauuary  offers  were  solicited  by  circular. 

The  bids  received  are  appended,  marked  A.  The  offer  of  George  W. 
Prescott  &  Co.  was  accepted.  Under  this  agreement  about  1,000,000 
feet  have  been  delivered,  aud  there  yet  remain  to  be  delivered  about 
2oU,000  feet- 

Ou  January  17  the  Chief  of  Engineers  directed  that  the  work,  instead 
of  being  re-advertised,  should  be  constrncted  by  hired  labor.  Prepara- 
tions were  made  at  once  to  provide  an  equipment  which  should  enable 
ooe  party  in  the  working  season  to  build  4,50U  feet,  less  405  already  con- 
structed, or  about  4,100  feet.  Six  steam  pile-drivers  were  provided.  It 
was  also  necessary  to  provide  some  temporary  building  for  the  shelter 
of  the  men,  a  blacksmith-shop  and  ofiBce,  all  of  which  are  located  near 
the  work  on  Kattlesnake  Islaud.  Other  preparatious  were  necessary, 
such  as  a  large  tank  placed  high  enough  to  deliver  water  to  the  engines 
on  the  work,  a  water-boat  to  bring  water  from  Wilmington,  two  miles 
distant,  and  some  others  of  minor  importance.  These  preparations, 
embarrassed  greatly  by  inability  to  procure  eugines  and  parts  of  the 
pile- machines,  due  to  the  obstructed  and  crowded  condition  of  rail  aud 
common  roads,  consumed  several  months,  aud  it  was  not  until  near  the 
end  of  June  that  the  whole  equipment  was  ready  and  fully  at  work. 
Three  drivers  were  at  work,  however,  in  the  latter  part  of  May. 

The  mode  of  construction  is  as  follows,  viz :  The  foremost  driver  is 
arranged  to  reach  out  10  feet  in  front  of  the  work.  It  drives  the  scaffold- 
piles,  which  are  IU  feet  apart,  iu  the  direction  of  the  work,  in  pairs.  Upon 
these  stringers  are  laid,  and  other  timbers,  at  right  angles  to  these,  give 
a  platlorm  'iO  feet  wide,  upon  which  the  drivers  are  worked.  The  next 
driver  drives  the  brace-piles  5  feet  apart,  at  an  inchuation  to  the  verti- 
cal of  30°.  Driver  No.  3  drives  the  uprights  5  feet  apart.  Drivers  Kos. 
4  aud  5  are  expected  to  drive  the  sbeetiug-piles.    Driver  No.  6  works  as 
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opportunity  mny  ofifer,  aud  follows  in  rear,  taking  op  tbe  scafli^  astbt 
work  is  flnisliecl. 

To  cotuitenict  the  undermining:  action  of  the  current,  at  intervalu  of 
](H)  feet  or  less,  on  the  insirte,  a  numlier  of  wings  are  placed  at  riglil 
angles  to  the  work,  which  it  is  hoiked  will  break  up  the  current,  ami.  Ia 
creating  sheltered  places  and  forming  eddies,  mlt  favor  the  deposition 
of  ansjieusible  matter  as  well  as  protect  the  sand  by  direct  action. 

At  the  end  ot  tbe  work  nearest  Rattlesnake  Island,  the  sand  ntmh 
to  a  depth  beyond  the  reach  of  the  piles.  Indeed,  it  it4  found  that  V< 
feet  penetration  is  abont  tbe  limit  of  penetration.  To  attain  this  sonr- 
times  131)  blowx  are  necessary,  with  a  2,40U-pound  hanitner,  and  fill* 
of  C  to  10  feet,  regulated  to  save  the  head  of  tbe  pile.  Tlie  last  bloo 
penetrate  the  sand  about  one-fourth  and  not  more  than  one  half  iucb. 

Farther  toward  Deudman's  Island,  a  bard  face  eomes  within  a  ff 
feet  of  low  water.  Tbia  it  ia  snpjMiseil  will  nut  t>e  abraded  uiidt-rtfar 
action  of  the  current,  and  a  few  feet  of  penetration  in  this  matond 
will  give  n  power  of  resistance  to  flotation,  which  canuot  beatt^iini^l 
wbei-e  the  only  material  is  sand  that  may  be  said  to  float  in  the  water. 

Dtfilcultiea  may  yet  be  exiiected  in  the  constniction,  and  iuasnuicfa  u 
their  extent  and  the  consequent  exiiense  attending  them  cannot  k 
closely  predicted,  it  will  not  be  possible  to  give  estimates  for  the  fainn- 
with  the  deflniteness  to  be  desired.  The  only  safe  rule,  iu  casesof  tlu- 
kind,  is  to  make  the  estimates  sufficiently  large  to  coverall  coutiu^mit^ 

The  condition  of  the  work  on  the  3Uth  June,  1872,  was  aa  fuHocs 
viz:  The  scaffold  was  built  for  1,900  feet,  3S0  piles;  the  braeepil" 
driven  for  1,640  feet,  328  piles ;  the  uprights  driven  for  1,380  feel,  I'Tii 
piles;  tbe  sheeting  driven  for  415  feet,  747  piles.  Eight  hundred  uxl 
thirty  feet  of  the  work  completed,  of  which  half  was  dune  by  (heo*- 
tractor.  In  addition  eight  wings  of  similar  construction  to  that  of  Ibr 
main  work  were  put  in. 

There  is  now  on  hand  or  on  the  way  timber  sufficient  to  complete  ihr 
work  laid  out  for  the  summer,  which  will  bring  us  within  2,000  fwlcf 
Deadman's  Istuud.  We  here  reach  a  point  where  the  work  will  befin 
to  be  exposed  to  more  severe  blows  from  tbe  sea,  and  where  then-  k 
less  reason  to  expect  it  to  be  covered  by  accumulating  sauds.  0«t 
also  a  timber  construction  would  beex[)08ed  tounintermitted  attact«<if 
tbe  Teredo  navalU.  For  these  reasons  it  is  apparent  that  a  oonstrot-iwii 
of  stoue  is  preterable  to  one  of  timber  or  of  timber  aud  stooe  ow- 
bined. 

Acting  upon  these  views,  with  tbe  approval  of  tke  Chief  of  Eji,r- 
neers,  an  adveitisement  was  issued  calling  for  bids  for  stone.  In  rt^l.' 
a  number  of  offers  were  made.  No  action  has  as  yet  been  tatrflw 
these  bids.  Some  delay  was  necessary  to  iiermit  an  esaminatioo  ■•■ 
the  deposits  from  which  stone  was  offered.  Added  to  this,  tb«e  va- 
considerable  nncerbiinty  as  to  the  amount  of  money  that  wooM  be 
alisorbed  by  tbe  work  laid  out  for  tbe  summer.  The  time  forattioo. 
however,  cannot  be  long  delayed.  A  part,  at  least,  of  tbe  last  •ppt"- 
priation  of  $75,000  nmy  be  applied  to  tliis  purpose. 

The  stone  part  of  the  work,  if  made,  will  consist  of  riprap  wort 
rising  to  half  tide,  and  permitting  tbe  flood  and  ebb  tides  in  pait  '•' 
make  tbeir  way  over  it.  In  this  way  facility  is  offered  to  the  sea  t*>  61 
tbe  inner  bay,  which  it  might  fail  to  do  with  an  entrance  too  reatrirt'"'- 
and  at  the  same  time  confine  the  ebb  tide  within  the  channel  dnriD? 
that  portion  of  its  course  where  the  scouring  action  is  most  oboerrabi'- 

First  Lieutenant  Sears,  of  the  Corps  of  Engineers,  is  at  tiie  wo**- 
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He  devotes  his  wbole  attautioD  to  bis  daties  aad  psrforms  them  vith 
jutdligence. 

There  yet  remains  to  be  completed  the  inveatigation  of  the  month  of 
the  harbor.  This  was  partially  done  during  lust  year.  Lieutenant 
Seitrs  has  not  as  yet  been  able  to  give  enough  time  to  complete  this 
work,  but  probably  it  will  now  soon  be  accomplished. 

The  work  lor  the  coming  year  will  be  the  construction  of  2,000  feet 
of  the  work  next  Beadmau's  Island  and  such  cutting  or  dreilgiug  near 
the  mouth  as  may  be  found  necessary.  It  is  probable,  from  the  obser- 
vations that  have  been  niatle  by  borings,  that  it  will  be  necessary  to 
deejien,  by  artificial  means,  the  waterway  near  the  month  of  the  estu- 
an.  An  indurated  sand,  too  hard  to  be  rapidly  worn  by  the  current, 
«Lii-h  is  easily  bored  by  a  steel  auger,  into  which  piles  can  be  driven 
nnshod,  comes  within  five  or  six  feet  of  low  water,  and  it  is  probable 
tiiiit,  for  the  projier  accommodation  of  sea-going  vessels,  it  may  he 
)ih  isalile  to  cut  this  to  a  de])th  of  four  or  six  feet.  It  is  this  poiut 
flhieh  Lieutenant  Soars  has  not  yet  fully  iuvestigated. 

liuspcctfully  submitted. 

G.  H.  MENDELL, 
Major  of  Engineert. 

Sax  Feancisco,  Califoemia,  July  31, 1872, 


—Ai»lraetofoffa'ifoTtiniba-/oTteoonditctionof  WilmlngUm  frrtaMpaftr,  January,  I&T2. 
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APPENDIX  Y. 

AH^rUAL  EEPORT  OF  MAJOR  O.  B.  BABCOCK,  C0BP3  OF 
ENGINEERS,  FOR  THE  FISCAL  YEAR  ENDING  JCSE  ». 
1872, 

Office  op  Public  Bueldiiigs  ahd  Ghockds. 

Waghington,  J>.  C,  September  4,  ISTi 
GElfEBll. :  I  bare  tbe  bonor  to  sabmit  tbe  following  report  of  operi 
tiona  ou  th«  works  under  my  cbarge  for  the  fiscal  year  ending  JumSt. 
1872. 

EJfJSUUTlVK  AVENUK. 

Work  was  commenced  on  tbe  avenue  July  1, 1871,  and  has  beei  prcn 
ecnted  during  the  year  with  tbe  following  results : 

The  avenue  was  opened  through  to  Pennsylvania  avenue  oppffi^- 
Sixteenth  street,  and  the  earth  taken  from  it  was  deposited  in  tbt- 
closcd  grounds  south  of  the  Executive  Mansion  and  in  the  While  U. 
The  trees  that  were  removed,  furnishing  some  twenty  cords  of  wood.  *n 
given  to  tbe  Soldiers  and  Sailors'  Orphan  Asylum  located  in  thia  a:i 
All  the  stone  piled  on  and  around  the  avenue  has  been  collected,  lHT)tr:> 
and  pro[)erIy  placed  ou  the  roadway,  and  an  additional  qniuitiCirQf^-' 
cubic  yards  purchased  for  the  same  purpose.  Six  granite  gste-pe«i-- 
have  been  put  in  position  at  the  western  entrance  to  this  avenue  (nt 
Pennsylvania  avenue,  to  which  have  been  bung  iron  gates,  thevlhv 
being  uniform  with  the  gateway  on  Pennsylvauia  avenue  west  of  i^ 
Treasury  Department. 

Tbe  necessary  lamp-posts  have  been  set  and  the  gas-main  bu  Im^ 
laid  along  tbe  east  side  of  the  avenue.    The  stone  walk  anil  iroo  fta-^ 
have  been  completed  along  the  east  side  of  this  aveune  to  Pennsjlniu 
avenue,  corresponding  with  the  walk  and  fence  already  in  posttioo.  't 
whole  thus  presenting  a  uniform  appearance.    Tbe  Executive  groci;'  > 
along  the  line  of  the  avenue  have  been  graded,  terraced,  and  soriiR 
and  a  stone  gutter  has  been  laid  to  received  tbe  drainage  from  the  t«wr 
A  large  quantity  of  old  sand-stone,  tbe  property  of  the  GovemmenL» 
which  was  useless  for  other  purposes,  was  used  for  the  gutter.  B- 
gutter  connects  with  a  lO-inch  sewer  running  through  the  incVtti   '. 
grounds  south  of  tbe  Executive  Mansion  which  leads  into  tbe  sever  n>   i 
Ding  to  the  canal.    In  laying  this  lOinch  sewer  through  these gnKnx>^ 
openings  were  left,  into  which  drain-tiles  can  be  led  if  it  shall  be  itaiA  | 
to  drain  tfaem. 

A  granite  staircase  of  steps  20  feet  wide  has  been  bnUt  upon  th  ^ 
race  where  the  walk  leading  from  the  Executive  Mansion  to  tl»^>-" 
and  Navy  Departments  crosses  the  avenue,  and  tbe  gravel  of  vli"' 
these  walks  were  made  baa  been  removed  and  an  asphalt  walk  «i^ 
tuted  in  its  place. 

Tbe  iron  fence  leading  from  the  Mansion  to  the  Treasury  Depimx:' 
was  removed  and  placed  along  Executive  avenue  and  a  lightwint^' 
substituted  in  its  place. 

The  entrance  to  tbe  Execative  avenue  opposite  Siiteenlh  strwt  ta 
been  concreted  with  the  same  material  laid  on  Pennsylvania  avtnor.      , 

Part  of  the  fagging,  and  all  tbe  gutter  along  tbe  westciiciilar*^*'    I 
leading  from  the  Executive  Manfiion  to  Pennsylvania  aveoiK^  hu  ^ 
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taken  ap  and  relaiil  in  order  to  secure  good  surface  drainage  aud  to 
prevent  wat«r  standing  at  the  gat«s  nt't«r  beavy  raius. 

Tbe  largo  iron  fence  aloDg  the  circular  drive  in  front  of  the  Executive 
Mansion  bus  been  removed,  the  foundation  taken  up,  and  tlie  ground 
tilled,  graded,  aud  sodded.  The  removal  of  these  divisiou  fences  throws 
all  the  ground  in  front  of  the  Executive  MaDSiou,  bounded  by  Peunsyl- 
vauia  aveune  in  frout  and  Executive  avenue  on  the  east  and  west,  into 
one  open  and  extended  lawn,  increasing  the  view  and  making  the 
gronnda  appear  more  extensive. 

Part  of  the  old  fence  on  Pennsylvania  avenue  has  been  removed  and 
tbecnrved  fence  straightened  and  substituted  in  its  place,  thus  luaking 
the  fence  in  frout  of  the  Executive  Mansion  uniform.  The  sidewalk  on 
Pennsylvania  avenue  in  front  of  the  Mansion  has  been  widened  to  a  uni- 
form width,  and  is  uow  thirty-four  feet  six  inches  wide,  where  in  places 
it  was  but  fourteen  feet  and  six  inches. 

GROUNDS  SOUTH  OF  THE  EXECUTIVE  MANSION. 

The  inclosed  grouuds  south  of  the  Executive  Mansion  have  been- 
graded,  sown  with  grass-seed  and  oats,  and  rolled.  Water-pipes,  withi 
street- washers  attached,  have  been  carried  into  them,  aud  walks  made 
and  repaii'ed,  aud  surface  drainage  made  on  each  side  of  part  of  tbe 
walks.  Upward  of  sixty  trees  of  different  varieties,  and  varying  from 
three  to  eight  inches  in  diameter,  have  been  removed  to  tliese  grounds, 
fraui  other  reservations  where  they  were  too  mnirh  crowded.  Tliey  have 
been  staked  to  keep  them  in  proper  position,  and  only  one  of  them  has 
died,  owing  to  the  care  taken  to  keep  them  well  watered. 

The  llag-ataff  in  these  grounds,  being  rotten  and  dangerous  from  the 
liability  of  its  heiug  blown  down,  was  removed,  and  a  very  fine  one,  some 
T-*!  teet  high,  has  been,  through  the  kindness  of  Kear-Admiral  Golds- 
l>oi-ougb,  commanding  tbe  Washington  itavy-yard,  erected  in  it^  place. 

LAFAYETTE  SQUABB. 

The  walks  in  this  square  were  made  of  very  coarse,  unscreened  gravel, 
and  very  unpleasant  to  walk  upon.  The  experiment  of  rolling  them 
with  a  3,f!0«-pouiid  roller  was  tried,  biit  did  not  succeed  iu  makiug  them 
hard  aud  smooth.  They  were  then  taken  up,  the  gravel  thoroughly 
screened  and  relaid,  putting  the  coarse  gravel  at  the  bottom  and  cover- 
ing with  tbe  small  after  niisiug  it  with  still  finer  gravel  possessing  a 
biudii^  quality.  Tbe  walks  were  then  thoroughly  rolled,  and  the  result 
i»  a  hard,  compact,  and  smooth  foot-way.  These  grounds  nave  been  thor- 
oughly drained,  and  eight  lamp-posts,  two  of  which  are  lamp-posts  and, 
drinking-fonutains  combined,  have  been  placed  in  position,  to  which 
necessary  connections  of  water  and  gas  were  made. 

Water-pi[»e8  have  been  led  into  the  square  to  which  are  attached  four 
street  wasiiers. 

A  watchman's  lodge,  of  handsome  design,  has  been  erected  on  tbe 
north  side  of  tbe  square,  combining  a  Ic^ge,  tool-house,  and  urinals, 
for  the  accommodation  of  gentlemen  and  for  nurses  and  children,  at  the 
<liffereut  ends  of  tbe  building,  the  latter  especially  supplying  an  accom- 
modation long  needed  in  this  square.  The  building  is  approached  at 
the  ends  by  circular  walks,  screened  by  thick  rows  of  evergreens  upon, 
each  side,  and  in  frent  llower-beds  have  been  laid  out  and  small  shrubs- 
planted,  the  whole  forming  a  very  handsome  addition  to  tbe  squiire. 

Two   beautiful   bronze  va8e«,  copies  of  an  antique  vase,  have  been. 
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placed  on  the  gTaiiite  pedestals.  They  were  cast,  tbroagh  the  kindiif*- 
of  the  Hon.  George  M.  Kobeson,  Secretary  of  the  Navy,  at  tbe  Ins* 
fo«ndery  of  the  Washington  uavy-yard.  They  r.re  some  7  feet  high, 
and  weigh  some  1,300  pounds  each.  They  are  very  finely  cxerutnl.  ami 
an  honor  alike  to  Government  workshops  ami  the  mecbauics  vbo  nm 
Btnicted  them. 

Originally  the  trees  were  planted  closely  in  this  square,  with  the  inifn 
tion  of  removing  them  as  they  obtained  their  growth  and  overshaJotrf 
each  other.  To  benefit  some  of  the  more  valnable  spwjimens.  a  udibI*: 
of  trees  which  crowded  them  were  taken  up  and  removed  to  the  grunwl' 
south  of  Executive  Mansion. 


The  improvement  of  Farragut  Square  and  the  reservation  on  Sr'' 
York  avenue   between   Eighteenth   and  Nineteenth  streets  lixs  I" 

■commenced  by  removing  part  of  the  worthless  soil  and  replacing  it  vi!~ 

.good. 

In  Farragut  Square  gas  and  water  pipes  have  been  introdacc*!.  tl» 

-water  to  lie  used  for  irrigation  and  drinking  purposes.    Thi.<i sqnarr  <i'i 

ibe  improved  on  a  plan  similar  to  Scott  Square,  with  the  esception  ilii' 
an  ellipRe  will  be  made  in  its  center,  to  receive  the  statue  uf  AdniltJ 
"Farragut,  which  was  voted  lor  this  square  at  the  last  session  of  Ob 

,  gress. 

BCOTT  BQOAEE. 

In  accordance  vith  a  plan  agreed  upon  by  the  board  of  pnhlr 
works  and  myself  for  the  improvement  of  Scott  Square,  I  have  alk'*'"! 
a  road-way  2i  feet  wide  to  be  cut  diagonally  through  it  and  ninimu 
in  a  line  with  Vermont  avenue.  In  consideration  of  this,  the  stihiihI? 
have  been  extended  12  feet  on  each  side  and  20  feet  on  K  street,  and  tip 
roadway  curbed,  graded,  and  concreted  by  the  board,  which  b»&  Ix^'- 
done  to  my  satisfaction. 

Further  improvements  have  been  made  by  inclosing  with  an  iron  i^"' 
and-cliain  fence,  thoroughly  grading,  top-dressing,  introduciiiRsas  :w 
water  for  irrigation  and  drinking,  the  erection  of  a  gas-Iainp  aiwldriii 
ing-fountain  combined,  by  concreting  the  walks,  and  sodding  n  w' 
strip  around  the  entire  square  and  on  each  aide  of  the  walk*  »i>'' 
all  that  portion  lying  between  the  roadway  and  the  walks  runnin; 
parallel  with  it.  Tt»e  rest  of  the  square  has  been  sown  with  pra*'*"^ 
seed,  and  oats.    No  appropriation  is  asked  for  this  sqnare  for  the  rooiui 


The  trees,  plants,  shrubs,  &c.,  planted  in  this  circle  having  neari.( " 
•died,  an  examination  was  made,  and  it  was  discovered  that  thv  " 
placed  therein  when  the  circle  was  first  inclosed  and  graded  waa  pla"'' 
on  the  old  roadbed,  and  but  about  one  foot  in  depth.  To  eortwl  ih  ;■ 
the  old  road-bed  was  removed  and  replaced  with  good  soil,  mlsetl  ''j- 
a  compost  of  canal-muck,  manure,  and  lime,  aud  the  whole  pn>ptt<' 
graded  and  sodded. 

After  very  unsatisfactory  attempts  to  get  bids  from  dififeitnt  pw** 
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in  this  cooDtvy  to  construct  stoDe  coping  for  a  foundfttion-bowl  for  tbia 
circle,  I  ordered  a  terra  cotta  one  from  Scotland.  Tliis  coping  has 
been  received  and  placed  in  position,  and  tiie  necessary  foundation  and 
bowl  prepared  together  with  pipes,  &c. 

A  set  of  rustic  stone  furniture  pnrchased  by  my  piedecessor,  consisting 
of  eleven  pieces,  one  of  which  is  a  center-piece  for  a  fountain,  has 
been  received,  the  fountain-piece  being  placed  in  the  center  of  the 
bow]  prei)urGd  for  it,  and  the  furniture  placed  on  property  constructed 
foundations,  to  prevent  its  being  thrown  down  and  broken. 

Bustle  and  wooden  seats  have  also  been  placed  in  tliia  (lircle.  A 
choice  selection  of  evergreens,  trees,  plants,  shrubs,  and  tiowers  has 
been  planted  and  has  Iweu  well  watere<l  during  the  dry  seawHi,  but  for 
vliicb  a  large  nnmt>or  of  them  and  the  sod  would  lia^e  died. 

The  walks  have  been  laid  with  asphalt,  the  fence  painted  with  two 
coats  of  paint  of  a  bronze  color,  and  the  whole  circle  is  in  gowl  condi- 
tion. 

Ho  appropriation  is  asked  for  this  circle  for  the  coming  year,  other 
than  lor  ordinary  care,  which  the  watchman  in  charge  will  be  able  to 
give. 

The  circle  at  the  intersection  of  Massachusetts,  Connecticut,  and  New 
Hampsliireavenuesbasbeen  partially  graded  and  some  three  feet  of  good 
soil  has  been  deposited  therein,  which  was  obtained  fVom  the  avenues 
in  its  immediate  vicinity.  The  be.st  soil  only  was  taken,  so  that  the 
rapid  growth  of  such  trees  as  may  be  planted  there  shoulil  be  insured. 

Lampposts  and  water-pipes,  with  street- washers  attached,  have  been 
placed  in  this  circle,  thus  securing  a  plentiful  supply  of  both  water  and 
light. 

fbahklih  square. 

The  walks  iu  this  square  have  been  reconstructed  in  a  manner  similar 
to  those  iu  Lafayette  Square,  and  they  are  now  hard  and  smooth  and 
are  not  disagreeable  to  walk  upon. 

The  drains  not  being  in  working  order,  and  in  some  places,  but  a  few 
instances,  under  the  ground,  it  was  found  necessary  to  take  them  up  and 
relay  them  at  a  depth  of  three  feet,  in  order  to  protect  them  from  the 
action  of  frost. 

A  imrtion  of  this  square  has  been  graded  and  sodded.  A  new  brick 
walk  has  been  laid  on  Thirteenth  street,  and  the  walk  on  Fourteenth 
street  extended  to  the  iron  fence. 

■\Vhile  repairing  the  pipes  leading  from  the  spring  in  this  square  to 
the  Executive  Mansion,  connection  was  made  with  the  Potomac  water 
pi[K>s  and  lc<l  into  the  square,  the  object  being  to  jirevent  the  necessity  of 
taking  up  the  sidewalk  and  street  again  in  case  it  should  be  decided  to 
introduce  water  for  irrigation  or  for  a  fountain. 

The  fences  around  this  square  and  in  front  of  it  on  K  street  have 
been  painted  with  two  coats  of  paint. 

HOI4U31EHTAL  GHOUHDS. 

The  amount  appropriated  for  the  improvement  of  the  Monumental 
Grounds  has  been  expended  in  coustructiug  an  avenue,  some  G9  feet 
wide,  from  the  high  grounds  north  through  the  marsh  to  the  canal,  to 
connect  with  a  C(y responding  avenue  running  south  from  the  Executive 
Mansion,  to  be  called,  when  completed.  Meridian  avenue. 

The  earth  for  this  purpose  was  taken  from  the  high  banks  along  the 
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river  front  of  the  Monument  lot  while  gmdiug  for  tbe  drive-waj  wbich 
is  to  follow  tbo  liue  of  tbe  river  bank. 

SMITHSONIAN  GROUNDS. 

The  Smithsonian  Grounds  have  had  the  necessary  care  and  atteaiion. 
and  a  watchiimn's  lodRe  has  been  erected  on  tlie  aite  near  ^vemh 
street,  from  wliicli  tbe  building  heretofore  nsed  for  that  [lurpose  was 
removed,  it  being  private  property. 

PAINTING. 

The  iron  fences  aronnd  the  War  and  Navy  Departments  aud  I>afayHli' 
Square  have  been  i)ainted  with  two  coats  of  paint,  the  color  Grin; 
changed  from  black  to  bronze,  believing  it  a  more  durable  ns  well  a^t 
more  pleasing  color. 

The  wooden  and  iron  seats  in  the  public  grounds  have  been  paiDl4^L 
bronzed,  and  varnished. 

WHITEWASHING. 

All  the  wooden  fences  inclosing  reservations  under  my  chanj-. 
except  the  Smithsonian  (Jrounds  and  Armory  Square,  have  been  jrivfi 
coats  of  browu  wash,  which  was  substituted  for  whitewash,  beoauw  ii 
does  not  become  dirty  so  soon,  and  the  reflection  of  the  sun  is  not  ■»■ 
glaring  and  uncomfortable  duriug  the  hot  days  of  summer. 

PBOPAGATING-GARBEN. 

Tbe  forcing-houses  at  the  propagating-jjarden  have  had  all  necwsan 
re|iairs,  and  one  entire  uew  one  has  been  constructed.  The  boihr  lu 
these  houses  not  being  of  sufficient  capacity  to  thoroughly  hfat  ihfia. 
it  was  removed  and  a  larger  one  substituted  in  its  (dace,  and  uotn>nN<' 
has  since  been  experienced,  nor  were  any  plants  lost  for  the  want  "i 
sufficient  heat  during  the  extraordinary  cold  of  last  winter. 

A  large  number  of  green-house  and  bot-be<l  plants  of  varieties  ms 
heretofore  cultivated  in  this  garden  have  been  purchased  and  propapaiwi 
from.  Some  22,000  pajwrs  of  flower-seeds  were  collected  aud  fimil. 
which,  together  with  some  11,125  surplus  plants,  consisting  of  ri«^ 
chrysanthemums,  verbenas,  geraniums,  begonias,  and  other  hot  hons- 
and  annual  plant^  aud  shrubs,  propagated  at  this  garden,  li»ve  l>«m 
distributed  to  Members  of  Congress  aud  others  who  were  iiotifieil  ■';• 
circular  letter  that  such  stock  was  rea<ly  for  distribution  to  tbem. 

EXECUTIVE  MANSION. 

The  forcing-bouse  in  the  Executive  Mansion,  which  was  reraoveJ  in 
excavating  for  Executive  avenue,  has  beeu  rebuilt.  In  its  construction 
all  tbe  old  material  suitable  was  used. 

A  portion  of  tbe  furniture  in  the  Mansion  has  been  T«pairt^ 
varnished,  aud  upbolstei-ed. 

The  roof  has  had  all  repairs  the  appropriation  would  allow.  TV 
carpets  have  all  been  taken  up,  properly  beaten,  S[)rink1ed  with  c«niiili"r 
to  prevent  their  being  moth-eaten,  and  replaced.  The  curtains  bii* 
also  been  taken  down  and  repaired,  done  up,  aud  ivplafed. 

A  quantity  of  acacias,  camellias,  and  other  greenhouse  plants  ha" 
been  purchased  for  the  green-house  attached  to  tbe  Executive  >liUl:^il>I>- 
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The  lend  in  the  tank  that  supplies  part  of  the  Mansion  with  water 
being  worn  ont,  and  the  tank  leakiug  in  couser|iience  theieof,  new  lead 
TC:t!i  substituted  in  the  place,  ami  since  then  no  trouble  has  been  expe- 
rienced. 

BBtDGES. 

The  nav.y-yard  and  upper  bridges  have  required  constant  attention, 
auil  have  been  kept  in  good  repair  during  the  year.  Lamp-posts  have 
k-en  jilaced  at  the  endd  of  the  bridges  and  are  regularly  lighted. 

During  the  year  one  hundred  scats  of  the  pattern  used  in  Drnid  Hill 
Park,  Baltimore,  and  three  hundred  and  seventy-five  seat^  of  the  close 
liHttei-ii,  have  been  purchased  and  placed  in  the  public  groumls.  These 
seat£  are  made  of  wood  and  iron,  the  frame  being  of  iron,  and  the  seat 
Mild  back  strips  of  ash.  These  are  believed  to  be  more  comfortable  and 
k'sH  eostly  than,  and  are  not  so  liable  to  get  broken  as,  those  made 
wbolly  of  iron,  and  ai-e  more  easily  repaired.  The  people  avail  them- 
selves of  this  provision  for  their  comfort,  and  the  seats  are  nearly  all 
the  time  occupied.  They  have  been  firmly  fastened  in' the  ground,  to 
prevent  ihem  being  moved  around  u|K>n  the  grass,  which  would  very 
soon  be  wholly  destroyed  in  front  of  them. 

Tiie  fish-pond  west  of  the  Capitol  has  been  thoroughly  cleaned  and 
the  pile  of  stones  iu  it  removed.  It  was  found  that  this  pile  of  stones, 
instead  of  being  a  protection  for  the  fish,  was  but  a  harbor  for  eels,  some 
thirty  of  which,  varying  in  size  from  0  inches  to  3  feet  in  length,  were 
tilled.  They  are  very  (lestructive  to  the  gold-fish,  and  to  prevent  their 
j;etting  into  the  pond  again  wire  screens  were  attached  to  the  inlet  and 
uiitU't  pipes.  It  is  thought  that,  with  the  prccautioa  taken,  the  fish 
n'ill  increase  rapidly,  and  in  a  few  .years  quantities  of  them  can  be  dis- 
li'ibuted  and  placed  in  the  various  fountains  in  the  city. 

A  quantity  of  terracotta  tree-markers  of  difi'ereut  patterns  were 
[ihieed  upon  the  trees,  shrubs,  and  other  plants  in  Lafayette  Square  and 
the  Smithsonian  Grounds,  marked  with  their  common  and  botanical 
iiuiiie  and  their  indigenous  locitlity.  Very  few  of  these  markers  now 
remain,  as  they  were  wantonly  broken  and  carried  away,  though  they 
eannot  be  diverted  to  any  other  nse. 

A  quantity  of  bird-houses  have  been  manufactured  and  placed  on  the 
trei's  in  the  public  grounds,  and  some  one  huudi-ed  pairs  of  German  and 
Llii^Iish  sparrows  purchased  and  liberated,  and  now  occupy  all  the 
ciises.  These  birds  are  very  valuable  in  the  public  grounds  from  the 
tint  of  their  subsisting  almost  exclusively  upon  the  larva  of  all  kinds  of 
insects,  and  as  they  are  not  migratory  they  live  upon  such  larva,  and 
thnit  prevent  its  maturity.  They  are  very  productive,  each  pair 
niisiiig  st^veral  broods  of  young  each  year,  and  the  present  stock  of 
these  birds,  amounting  to  hundreds  of  thousands  in  New  York  City,  is 
the  jtrogen.v  of  a  few  pair  that  were  imported  in  18G0  from  Germany. 

Some  3,200  loads  of  canal-muck  was  hauled  into  the  White  Lot-, 
thoroughly  mixed  with  stable-manure  and  lime,  aud  distributed  on  the 
imblic  grounds,  and  the  result  proving  so  beneficial,  8,o00  loads  more 
of  the  same  material  have  been  hauled  in  the  same  lot,  to  be  prepared 
in  the  same  manner  and  to  be  used  during  the  coming  season  as  a  top- 
(li'eHMing  on  the  grounds. 

The  supply  of  water  in  the  cisterns  at  the  Executive  Mansion  and 
till-  War  aud  Savy  Departments  having  become  very  much  reduced,  it 
n^is  found  upon  examination  that  a  greater  part  of  the  water  from  the 
o|iiiiigK  in  Franklin  Siiuare  that  supjdy  these  cisterns  was  passing  dowu 
Thirteenth  and  other  streets.    To  correct  this,  the  line  ou  Thiiteeuth 
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street  was  connected  with  the  pii>e  leading  to  the  Esecutire  Mansion 
and  led  into  the  square,  where  a  stop-cock  was  placed,  thns  placing 
the  flow  of  water  entirely  under  my  control.  The  line  was  also  short- 
ened on  New  York  avenue.  Since  this  work  has  been  done  no  trouble 
has  been  experienced,  and  the  cisterns  have  a  more  plentiful  supply  of 
water  than  they  have  had  for  years. 

My  foreman,  who  is  a  practical  gardener,  visited  the  northern  narseri«« 
during  the  spring  and  purchased  a  qnantity  of  snch  trees,  evergreenx, 
shrubs,  and  plants  as  were  deemed  essential  for  the  proper  ornamenta- 
tion of  the  public  grounds.  By  purchasing  this  stock  at  the  nurseries 
none  but  the  finest  specimens  were  selected,  which  were  obtained  at 
the  lowest  prices.  This  conrse  was  found  necessary,  as  the  varieties 
wanted  are  raised  in  this  vicinity  only  in  very  small  quantities. 

The  different  iuolosed  reservations  not  enumerated  In  thisreiwrthave 
received  necessary  care  and  attention  so  far  as  the  means  at  my  disposal 
would  allow,  and  in  several  of  them  a  number  of  trees  and  evergreens 
have  been  plai^ted. 

The  snow  and  ice  have  been  promptly  removed  from  the  walks  under 
my  charge- 
Such  trees  iu  the-differeot  reservations  as  were  affected  with  mildev 
and  blight  have  been  washed  with  a  preparation  to  destroy  it,  and  to 
kill  the  larva  deposited  on  them  by  insects.  About  fifty  bushels  of 
cocoons  of  the  basketworra,  one  of  the  most  destructive  of  caterpillars, 
have  been  removed  firom  the  evergreens  in  the  public  grounds  during  tUe 
winter. 

The  fountain -bowl  8  in  the  west  Capitol  Grounds  have  been  thorotfghly 
cleaned,  the  coping  reset,  reclamped,  aud  calked,  the  inside  of  the  bowls 
packed  with  clay  and  cemented,  waate-pipe  laid,  and  artificial  rock-work 
placed  in  the  center  of  each. 

During  the  progress  of  this  work  much  damage  was  donetothe coping 
by  defacing  it  with  red  pencil-marks  and  the  throwing  of  sticks,  &c., 
into  the  fountain-bowls,  thus  stopping  up  the  waste-pii»e3  and  causing 
overflows.  The  statuary  has  been  mutilated  and  the  seats  broken  iu 
these  grounds,  which  I  have  had  no  means  of  protecting,  as  the  watch- 
men in  charge  are  not  under  my  control. 

No  serious  injury  has  occurred  during  the  winter  to  any  of  the  gasor 
water  pipes  from  freezing. 

No  one  employed  by  this  office  during  the  year  has  suffered  from  any 
accident,  nor  has  any  casualty  occurred.  Mr.  W,  M.  Adams,  |>olicettiiiD 
at  the  Executive  Mansion,  died  on  the  16th  of  June,  1872,  of  consamp- 
tion. 

A  portion  of  Judiciary  Square  has  been  rented  for  $30  per  month,  for 
the  purpose  of  preparing  material  for  asphalt  pavements  and  the  money 
has  been  donated  to  the  Women's  Christian  Associaition,  which  occupies 
the  bnildings  adjacent  to  the  ground  rented. 

During  the  year  the  reservation  on  Sixth  street  has  been  rented  to 
circus  aud  menagerie  companies,  and  the  money  hasbeen  in  part,  donated 
to  the  Soldiers  and  Sailors' OrphanAsylum  aud  the  Children's  Hospital, 
the  latter  being  a  benevolent  institution  open  alike  to  al)  classes  of 
children. 

I  am  pleased  to  report  that  the  sum  of  8385  was  voluntarily  contribnted 
for  the  relief  of  the  sufferers  by  the  Chicago  tire  by  the  employi's  of 
this  office,  who  are  mostly  laboring  men,  and  the  amount  was  duly  sent 
to  the  relief  committee  at  Chicago. 

It  is  with  deep  regret  thati  feel  compelled  to  report  the  fact  tbatthero 
are  a  class  of  persons  in  this  city  who  think  it  no  crime  to  destroy  aay- 
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tbtnp:  belonging  to  the  Government.  The  wooden  fences  are  broken  and 
CiHTi(«l  away,  the  bouses  placed  in  the  trees  for  the  protection  of  tbe 
sparrows  and  other  birds  have  been  broken,  and  the  birds  themselves 
Rtoued  from  place  to  place.  The  seals  in  a  few  instances  have  been 
broken,  and  nearly  all  of  tbem  torn  from  their  fastenings.  The  flowers 
arc  broken  from  magnolia  and  other  trees  when  in  bloom,  and  after,  to 
their  great  injary.  Limbs  are  broken  from  the  largertrees,  and  someof 
the  smaller  trees  are  nearly  ruined  by  having  theirleaders  broken,  which 
spoils  the  symmetry  of  the  tree.  The  grass  is  walked  on,  and  in  some 
places  walks  across  it  have  been  worn  ;  to  prevent  which,  wirea  have 
been  placed  to  keep  people  in  tbe  walks. 

In  trying  to  improve,  beautify,  and  adorn  the  varioas  inclosed  reserva- 
tions in  the  city,  by  planting  choice  and  rare  sbrubsand  flowers  in  tbem, 
the  assistance  of'the  citizens  who  reside  here  should  be  confidently 
exi)ected  to  protect  them,  as  snch  improvement  is  made  more  for  their 
benefit  than  for  that  of  the  Government.  In  this  connection,  I  am  glad 
to  say  that  all  applications  to  thecbief  of  police  for  assistance  have  been 
received  with  kindness  and  promptly  answered,  and  tbe  public  press  has 
ably  seconded  my  eflbrts  in  this  direction. 

The  water-pipe  leading  from  Smith's  Spring,  and  which  supplies  the 
Capitol  with  water,  baa  l>eeD  tapped  by  one  W.  E,  Clark,  tor  the  pur- 
po!<e  of  supplying  a  bog-yard  near  the  Baltimore  and  Ohio  Kailroad 
cie|M)t,  and  in  accordance  with  tbe  act  of  Congress,  approved  July  25, 
18li(i,  I  notified  the  United  States  district  attorney  thereof. 

I  wotdd  state  that  the  expenditures  of  the  office  have  not  exceeded 
tlii'Uniount  appropriated  by  Congress,  and  therefore  no  appropriation 
to  cover  any  deficiency  will  be  required. 

The  stops  taken  for  the  prosecution  of  the  works  for  the  fiscal  year 
I'liding  June  30, 1873,  are  as  follows:  Advertisements  have  been,  and 
will  be,  issued,  asking  for  proposals  to  do  all  work  of  such  a  nature  as 
can  lie  atlvantageously  done  by  contract. 

The  work  necessary  to  improve  the  public  grounds  is  of  snch  a  char- 
acter that  it  cannot  be  dooe  by  contract,  aud  it  will  be  done  by  day's 
ialM»r,  and  a  large  force  is  now  at  work.  Those  improvements,  with  ap- 
propriations large  enough,  will  be  completed  during  the  present  fiscal 
vcar,  as  well  as  all  the  work  to  be  given  out  by  contract,  including  the 
Chain  Bridge. 

Attention  is  I'cspectfully  called  to  tbe  appropriations  asked  for,  to 
complete  the  improvements  of  certain  public  grounds  described  in  my 
letter  to  Congress,  dateil  Sfay  14, 1872,  a  copy  of  which  accompanies 
this  report,  in  answer  to  a  House  resolution  of  April  8, 1872,  asking  for 
a  detaileti  statement  of  the  Government  reservations  in  and  around 
Washington,  their  area,  and  a  detailed  statement  of  the  cost  of  putting 
I'lTtaiu  named  grounds  in  gooil  condition.  Those  amounts  are  embodied 
in  my  estimates  for  the  next  fiscal  year. 

An  amount  sufficient  to  construct  a  fonntain  in  tho  Smithsonian 
;:nmnds  has  been  added  to  these  estimates,  to  enable  this  office  to  com- 
l>lcte  their  improvements  in  accordance  with  tbe  plans  of  Mr.  l>owning, 
the  landscape  gardener,  who  first  laid  them  out. 

Attention  is  also  called  to  tbe  item  lor  granite  coping  for  the  Iron 
ffiice  in  front  of  the  Executive  Mansion,  which  is  intended  to  be  used 
ill  jdac*'  of  tbe  present  coping,  which  is  of  sandstone,  badly  defaced 
aud  worn,  thus  making  a  continuous  granite  coping  on  Pennsylvania 
avenue,  similar  to  tbe  coping  of  tbe  fence  on  each  side  of  the  Execu- 
tive MauKiou,  and  making  the  entire  copiug  suriouutling  the  Executive 
MauKJon  uniform. 
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Birds  and  auimals  tiave  been  ft'equently  offered  tbis  Depaitmeat  to 
place  ill  tlie  public  grounds,  which  I  bare  been  uaable  to  accept  i'mu 
the  fact  of  baviiig  uo  suitable  place  to  keep  tbem.  A  small  suui  is  nikvi 
to  eiiablt)  me  to  build  cages,  shedg,  feuces,  &c..,  for  this  purpose.  TIkr 
is  no  feature  that  will  add  more  to  the  attrnctiveuess  of  thf  paUii' 
grounds  than  the  iii  trod  action  of  a  few  birds  and  animals. 

As  reser\-atiou  No.  17,  formerly  selected  as  a  site  for  a  new  jail,  bi* 
been  abandoned  by  the  commissioners  appointed  by  the  last  Cod^tk^ 
t«  select  such  site,  its  care  has  reverted  to  this  Department  TLl- 
reservatiou  contains  some  twenty-three  acres,  and  coald  be  matle  vrri 
beautiful  and  attractive.  The  amount  asked  for  is  uot  Rufficieut  to  tu 
tirely  improve  it,  but  would  grade,  drain,  and  outline  the  walks  ami 
roads,  and  plant  trees,  &c.,  and  make  what  has  heretofore  been  a  waae 
and  a  nuisance  a  beautifKl  park.  There  being  no  imppoved  re.ser\-a[iuai 
in  this  vicinity,  and  that  it  is  being  rapidly  settled  and  improved  by  (Ik 
city,  are  good  reasons  why  this  reservation  should  be  improved,  Iusi5 
nothing  about  its  close  proximity  to  the  CapitoL 

The  amount  asked  for  for  the  Washington  circle,  on  Pennsylvanii 
avenue  and  Twenty-fourth  street,  is  intended  to  be  used  to  drain,  inlio 
dnce  water,  and  to  reconstruct  the  walks. 

It  having  been  decided  to  place  the  Scott  statue  on  Sisteentli  sin*!. 
where  Massachusetts  and  Bliode  Island  avenues  intersect,  I  have  in 
eluded  in  my  estimates  a  sum  sufficient  to  improve  the  reservutioo  ai 
that  point  in  a  manner  commensurate  with  the  statue. 

The  estimate  submitted  for  the  improvement  of  Stanton  Place,  Um 
triangnlar  reservations  on  Pennsylvania  avenue,  east  of  the  CapituU  aiul 
for  various  reservations  on  different  avendes,  is  intended  to  be  used  ia 
keeping  pace  with  the  rapid  and  magnificent  improvements  I>eing  matk 
by  the  city  under  the  able  direction  of  the  board  of  public  wortv 
These  reservations  are  in  the  eastern  part  of  the  city,  which  is  fnvw'c;: 
rapidly,  and  their  improvement  will  be  the  first  tlie  GoveruineDl  Iw- 
made  in  that  locality  for  years,  with  the  exception  of  Lincoln  S<|uan-. 

It  having  been  decided  by  the  District  authorities  to  remove  ibr 
Northern  Liberty  market  from  its  present  site,  the  ground  n'verts  tn  lii-- 
care  of  this  Dej)artment,  and  being  situated  at  the  intersectit  u  of  Massa- 
chnsetts  and  New  York  avenues  on  Seventh  street,  and  in  a  lotalit;' 
densely  populated  and  far  removed  fi'om  any  improved  reservation,  ■>!! 
estimate  is  submitted  for  its  improvement,  and  the  reservation  imiui 
diately  west  of  it. 

As  the  present  jail  will  probably  be  removed  from  Judiciary  Stjna-'f 
the  coming  season,  and  the  amount  appropriated  for  the  pn-senl  fi*Jl 
'  year  is  not  sufficiently  large  to  complete  the  improvements  contempbir-l. 
I  have  deemed  it  advisable  to  make  the  [u-esent  estimate,  which  il  '•' 
thought  will  be  ample  to  complete  them. 

LINCOLM  SQUABE. 

The  estimate  submitted  for  this  square  is  thought  sufficient  to  l^^ 
plete  its  improvements  by  inclosing  it  with  iron  iwsts  and  eliaie- 
completing  walks,  building  lodge,  with  urinals  for  both  sese.*,  n^'- 
embellishiug  it  in  a  manner  commensurate  with  its  name,  luiil  lt>  wu; 
pare  favorably  in  beauty  and  attractiveness  with  any  of  the  iw^; 
squares  in  the  city.  Tbis  should  be  done  iu  honor  of  the  illustriou,**)' 
lamented  Lincoln,  after  whom  the  square  was  named. 

The  other  items  submitted  are  the  usual  and  neoeesary  ones  for  it- 
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ordioary  care  and  protection  of  tbe  public  bnildiogs  and  grounds  under 
my  cbarge. 

To  give  an  idea  of  the  ninonnt  of  work  done  and  labor  emplojeil 
tlDriDp:  the  year  in  improving  the'  various  resefvattous,  I  would  state 
thnt  there  have  been  laid  4G,OU0  square  feet  of  sod,  S^iTtG  feet  of  gas-pipes, 
'i:2S'2  feet  water-pipes,  and  19,200  feet  of  drain-tile.  To  the  water-pipes 
iTJ  street- wash  ITS  have  been  attached.  There  have  also  been  laid  l9,iiS5 
feet  of  stone  flagging,  1,000  feet  of  curb,  4,142  square  yards  of  asphalt 
walks,  and  1,100  square  yards  of  brick  pavement,  and  about  3,000 
sfjuare  yards  of  gravel  walks  have  been  taken  up  and  relnid;  to 
HCL'ouiplisb  which  48,052  days' labor  of  men  and  0,838  days' labor  of 
lioraes  and  uarts  have  beeu  expended,  and  over  20,000  cubic  yai'ds  of 
earth  removed. 

lu  the  execution  of  the  works  under  my  charge,  I  have  received  tbe 
e;inie-st,  willing,  elticient,  and  steady  aid  of  tny  assistant,  Mr.  George  1>. 
Beujaniin. 

The  experieuce  and  ability  of  Mr.  George  H.  Brown  as  lauducape- 
gunlener  and  botauist  have  beeu  of  tbe  greatest  assistauoe  duriug  the 
year. 

lu  the  otflce,  Mr.  F.  A.  Edwards,  my  clerk,  has  beeu  continually 
tflideut  aud  attentive. 

The  experience,  in  plumbing  and  gas-fitting,  of  Mr.  W.  H.  Bailey,  to- 
gether with  his  uutiring  application,  has  been  of  great  value  to  the 
l>ei)artment. 

Accom|»anying  this  report  is  a  detailed  estimate  of  the  funds  required 
for  the  fiaca!  year  ending  June  30, 1874. 

WASHINGTON  AQUEDUCT. 

IHgtrict  of  Columbia  3G-inch  main. — On  the  8th  day  of  September,  1871, 
awntract  was  made  with  Messrs.  Jesse  W-  Starr  &  Sons  for  furuish- 
iiij:  all  the  pipes  and  special  castings  required  for  the  District  of 
Columbia  36-inch  main.  The  first  shipment,  containing  103  pipes,  was 
received  yovember  13.  Other  shipments  followed  iu  rapid  succession, 
until  the  close  of  navigation,  aud  the  final  shipment  was  received  on  the 
VM\\  of  last  April.  All  the  pipe  and  castings  furnishe<l  by  Messrs.  Starr 
&  Sons  was  of  excellent  ijuality,  aud  in  every  respect  fulfilling  the 
rei|uirements  of  their  contract. 

A  contract  was  made  on  the  25tb  of  August,  1871,  with  Theodore  T. 
^Voocirufif,  osi].,  proprietor  of  the  Norris  Iron-Works,  Philadelphia,  for 
fnmisliiug  and  delivering  the  stop-cocks,  and  all  were  received  within 
the  time  specified  for  their  delivery. 

On  the  21st  of  Se|>t«mber,  contracts  were  made  for  laying  the  pipes. 
To  Messrs.  Emtnart,  Dunbar  &  Smith,  of  Washington,  were  awarded 
(lie  reservoir,  tbe  East  and  the  West  Washington  divisions;  and  to 
Messrs.  O'llare,  Himber  &  Company,  the  Georgetown  division.  The 
work  was  comnieuced  in  November,  and  continued  rapidly  and  in  a 
satisfactory  manner  on  each  division,  except  the  Georgetown. 

The  coutnictors  for  this  division  sns|>ended  work  in  January,  and  in 
I'ehnmrj-  notified  this  office  that  Mr.  Davenport,  a  member  of  their  firm, 
was  empowered  to  carry  on  aud  complete  the  work.  Under  Mr.  Daven- 
)Kirt's  management  the  work  was  resumed  and  prosecuted  till  its  com- 
I'U'ticn,  the  last  30-inch  joint  being  leaded  and  calked  on  the  18th  day 
of  June. 

On  the  re8er\-oir,  the  East  and  the  West  Washington  divisions,  the  work 
van  rapidly  prosecuted  during  the  winter  and  spring,  aud  on  the  5th 


1020  REPORT   OF  THE   CHIEF  OF   ENGINEERS. 

day  of  Jnne  the  Potomac  water  was  shut  oflffrom  the  cities  of  George- 
towu  and  Washington,  in  order  to  connect  the  District  of  Columbia  M- 
inch  main  with  the  Washington  aqueduct  30-inch  main  at  Foandeiy 
Branch.  The  water  remained  off  for  forty-nine  hours,  during  which 
a  section  of  the  SO-incb  main  was  taken  out  and  a  T-branith  with  30- 
iucb  stop-valve  set  in  place.  The  connection  with  the  3(>-iucb  main 
was  not  fully  completed  until  the  1st  of  July;  on  the  2(1  the  wat«r 
waa  turned  into  the  new  main  from  Foandery  Branch  t«  Koct  Cre«k: 
on  the  3d  the  36-iiich  main  in  L  street  was  filled  from  Itock  Creek 
to  Eleventh  street  west,  aud  the  people  residing  on  the  high  gromid 
north  of  K  street  and  west  of  the  Capitol,  received  an  abuuilant  supply 
of  Potomac  water.  The  36-incl)  main  is  now  laid  from  the  distribut- 
in^reservoir  to  the  end  of  the  route  at  the  intersection  of  L  street 
and  New  Jersey  avenue.  The  East  Washington  division  was  filled 
August  5,  and  the  reservoir  division  on  August  6.  Throughout  the 
entire  line,  a  distance  of  22,000  feet,  not  a  leak  has  occurred,  which 
shows  that  the  making  of  the  joiuts  has  been  faithfully  performed. 
There  remains  but  one  connectiou  to  be  made,  that  with  the  Wasbiog- 
tou  aqueduct  30-incb  auxiliary-pipe  line.  With  tuis  exception  the  eutirv 
line  is  finished.  The  distributing-reservoir  has  been  filled  with  Potomac 
water,  and  the  final  connection  is  now  being  made. 

District  of  Columbia  30  and  20  inch  maing. — On  the  21st  of  February  a 
contract  was  made  with  Jesse  W.  Starr  &  Sons  to  lurniah  30  and  2» 
iuch  pipes  and  special  castings.  All  the  pipes  and  castings  called  tor 
were  delivered  before  the  1st  of  May,  the  date  specified  in  the  contraci 
for  its  completion. 

On  the  23d  of  March  a  contract  was  made  with  Robert  Strong  &  Co. 
for  laying  District  of  Coluuibia  30  and  20  inch.  All  the  iiipes  have  been 
hauled  and  distributed,  and  a  number  of  the  30-inch  pi|>e8  have  been 
laid  in  New  Jersey  avenue.  The  work  has  not  progressed  with  suffi- 
cient rapidity,  as  according  to  the  terms  of  the  contract  it  should  have 
been  fully  completed  by  the  Ist  of  June.  The  contractors  were  notified 
to  increase  their  force,  and  their  attention  was  called  to  the  penalty  ex- 
pressed in  their  contract,  which  provides  that  the  contractors  shall  for- 
feit $1  a  day,  for  each  and  every  day's  delay  in  the  laying  of  each  and 
every  pipe  and  special  casting.  At  the  present  time  the  District  oi 
Columbia  30-iQch  main  is  finished,  with  the  exception  of  the  couuectiou 
to  be  made  with  the  United  Slates  30-inch  main  in  New  Jersey  avenne. 
.  and  which  is  now  being  done. 

Tlw  pipeline  of  the  Washington  Aqueduct. — The  pipe-line  is  in  gowl 
condition,  and  very  few  leaks  have  occurred.  The  2U-iuch  pipe  in  Marite 
avenue,  the  12-inch  pipe  in  Pennsylvania  avenue  east  of  the  Capitol, 
the  12-inch  pipe  in  Eighth  street  northwest,  and  the  12-ineti  pipeiu 
Bridge  street,  Georgetown,  have  been  lowered  from  3  to  4  feet,  in  c<wi- 
sequence  Of  the  grades  of  the  streets  being  changed.  The  lowering  vas 
successfully  accomplished  without  shutting  ofl'  the  water,  tinder  the 
supervision  of  the  water-registrar,  and  the  expense  was  paid  by  bim  from 
the  corporation  water-fund. 

The  quantity  of  water  supplied  during  the  past  year  has  avenj;e<l 
over  12,000,000  gallous  daily,  the  greatest  consumption  being  in  the 
winter,  when  many  consumers  allow  their  pipes  coutinnally  h>  waste  tu 
prevent  freezing.  The  attention  of  Congress  having  been  called  to  Ibis 
sntyect,  a  law  was  passed,  aud  approved  July  14,  1870,  from  which  the 
following  is  extracted : 

Thnt  in  order  to  prevent  unnooessury  waste  of  Potomac  water,  aod  in  order  to  iw»r 
fallf  eoforL-u  the  Inws  of  the  corporatioiia  of  WosluDStun  aud  Oeorgetowu,  in  relinub 
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to  the  distribution  of  the  aniue,  the  engineer  officer  in  charge  of  the  Washington  Aque- 
duct is  hereby  authorized  au<l  empowered,  after  giving  uoticu,  to  shut  ulF  the  natvr, 
irben  such  notice  shall  be  disregarded,  ttom  nny  ploccH  where  a  ivaste  of  ivutcr  is  oc- 
curring. 

Id  December  last  the  eotisumption  au<]  waste  had  become  so  great  as 
materially  to  reduce  the  pressure  in  tbe  Govornmenl  mains,  aud  tlie 
consumers  in  both  cities  were  duly  iiotilied  to  stop  all  waste.  The  notice 
was  disregarded,  and  a  watchman  was  employed  who  daily  reported  the 
localities  where  waste  was  detected,  and  the  same  being  reported  to  the 
water- registrar,  the  parties  offending  were  fined  and  deprived  of  water. 

Office  of  the  Washington  Aqueduct — The  contract  for  buildiug  an  office 
for  the  Washington  Aqueduct  was  let  to  tbe  lowest  bidders,  William  B. 
Downing  &  Brother,  who  have  made  good  progress,  toward  its  comple- 
tion. 

Sigh-service  reservoir. — The  contract  for  furnishing  and  setting  au 
ornamental  iron  cornice  on  tbe  dome  of  the  reservoir,  and  building  a 
wrought-iron  fence  around  a  portion  of  tbe  grounds,  was  awai-ded  to 
John  W.  Pearce,  esq.  All  tbe  iron  work  has  been  delivered  and  set  in 
place,  and  is  now  being  painted  and  gilded.  The  old  plaster  on  the  ex- 
terior of  this  reservoir  has  been  removed,  tbe  dome  has  been  covered 
with  pebble-stucco,  and  the  reservoir,  as  now  finished,  is  au  ornament 
to  that  part  of  Georgetown. 

The  entire  iron  work,  according  to  tbe  terms  of  the  contract,  should 
bave  been  finished  last  November. 

The  water- pressure  engine  and  the  steam-pump  that  supply  this 
reservoir  with  Potomac  water  have  been  kept  in  constant  operation. 
Tbe  building  of  an  ofiice  at  Rock  Greek  necessitates  the  removal  of  the 
steam-pumpand  boiler  from  their  present  location,  and  the  Board  of  Public 
Works  has  been  requested  to  remove  them  to  a  higher  locality.  The 
steam-pump  can  be  placed  from  75  to  SO  feet  higher,  and  the  saving  in 
tbe  cost  of  pumping  would  in  a  few  years  fully  repay  the  cost  of  a  lot, 
together  with  the  es[>ense  of  removing  tbe  pump  and  erecting  a  brick 
buildiug  in  which  to  place  it. 

The  consumption  of  Folomac  water  on  Georgetown  Heights  Is  con- 
stantly increasing,  and  as  it  has  tobesuppliedby  pumping-machinery,a 
36-in<{b  branch  with  12-inch  outlet  was  placed  in  the  District  of  Columbia 
36-inch  main  at  the  intersection  of  High  and  Bridge  streets.  A  llj-iuch 
main  should  be  laid  from  this  point  up  High  street  to  a  point  near  the 
dividing  line  of  the  "  high  andlow  services," and  a  "Worthiugton  duplex, 
steam-pump"  (or  some  other  equally  as  good)  should  be  erected.  The 
present  steam-pump,  a  "Knowtes  and  Sibley,'' was  erected  in  March, 
1871.  and  was  located  in  its  present  position  because  the  corporation 
of  Georgetown  had  no  lot  on  wliich  it  could  be  pla<;ed. 

Distributing-reservoir. — The  influent  and  effluent  gate-houses  and 
the  stair- well  house  have  been  finished.  The  slope  wall  is  built  entirely 
around  the  reservoir  from  the  bottom  to  ilie  top  of  the  embankments, 
with  the  exception  of  a  small  portion  to  be  built  on  the  slopes  of  the 
dividing  bank,  adjoining  the  central  gatehouse,  and  which  cannot  be 
done  till  the  gate-bouse  is  finished. 

Plans,  siwcilications,  and  form  of  contract  were  made,  and  advertise- 
nieuts  were  issued  inviting  proposals  for  building  the  ccntnd  gate-liouse. 
The  contract  was  awarded  to  the  lowest  bidders,  Messrs.  Lee  &  Doherty. 
The  only  work  these  contractors  did  was  the  excavations  for  founda- 
tions. On  the  7th  of  Februarj-  they  were  duly  notified  that  if  satisfac- 
tory progress  was  not  being  made  with  tbe  work  by  the  1st  of  Marah 
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tlieir  contract  would  be  annulled.  No  attention  waa  paid  by  the 
this  notice,  and  consequently  on  tlie  2(1  of  Marcli  their  coiitrsct  was 
annulled,  aud  tUe  money  wbich  they  had  deposited  with  the  TreaBOrei 
of  the  United  States  to  the  credit  of  the  Washington  Aqne»lnct,  as  a 
guarantee  tliat  they  would  complete  the  workibefore  the  1st  of  Jann^nr, 
1872,  was  forfeited  to  the  United  States  as  li<jnidnte<l  damages.  On  the 
8th  of  March  responsible  contractors  were  invited  to  bid  for  theconslme- 
tion  and  completion  of  this  work,  and  the  contract  was  awarded  to  the 
lowest  bidder,  T.  A.  McLaughlin,  esq.,  of  Washington.  The  woik  was 
soon  after  comnienceil,  and  is  progressing  in  »  satisfactory  manner. 

An  appropriation  was  made  by  Congress  during  the  last  session  for 
furnishing  and  laying  a  48-iDcIj  cnatiron  pipe  from  the  central  gate- 
house to  the  cfflnent-well  house,  also  for  excavatiug  a  portiou  of  the 
bottom  of  the  reservoir. 

Plans  and  speciflcntions  were  prepared,  and  contracts  for  the  wort 
were  awarded,  after  advertisement,  to  the  lowest  bidders,  as  lullows: 
For  furnishing  48-inch  pipes,  to  Messrs.  Jesse  W.  Starr  &"  Sons,  of 
Camden,  New  Jersey.  For  laying  48-incli  pipe,  and  excavatiug  the  bot- 
tom of  the  resen'oir,  to  Messrs.  Emniart  &  Smith,  of  Washington.  'Ihe 
work  will  be  commenced  soon,  nnd  completed  before  the  end  of  the  pres- 
ent year. 

The  existing  appropriations  are  sufficient  to  complete  this  reservoir, 
and  the  structures  pertaining  to  it,  except  the  fence,  for  which  there  is 
an  appropriation  of  8;{,(iOU.  A  contract  has  been  made. with  A.  H. 
Coon,  esq.,  for  building  a  wooden  fence  aronnd  this  reservoir,  and  the 
bigb-servico  reservoir  in  Georgetown.  The  length  of  fence  to  l>e  huiU 
at  the  high-serviee  reservoir  is  31(J  feet,  and  at  the  distributing- reser- 
voir r»,874  feet.  The  appropriatiou  is  only  sufficient  to  build  (at  the 
contract  price)  4,810  feet,  leaving  a  balance  of  1,374  feet. 

A  gato-keeper  will  always  be  required  for  regulating  the  flow  of 
water.  The  cabin  in  which  be  now  lives  is  small  and  uncomfortable, 
beingsiuiply  a  common  "shanty."  A  new  house  should  be  constructed 
of  a  style  commensurate  with  the  other  structures  at  tliiK  i-eservoii. 

As  recommended  iu  previous  re[>ort$,  the  bottom  of  the  dii^tributing- 
reservoir  should,  in  my  opinion,  be  excavatetl  to  the  level  of  the  iroa 
mains  leading  from  it,  or  a  maximum  depth  of  13  feet.  The  exjwnse 
of  deepening  would  be  about  $200,000.  With  the  completion  of  thf 
dividing  bank  and  the  central  gate-cbamber,  together  with  the  48-iuch 
pipe,  the  reser^'oir  will  be  divided  into  two  divisions,  either  of  which 
can  be  used  for  the  storage  of  water  while  the  other  is  empty  aud  being 
deepened. 

Reeei ring-reservoir. — The  work  remaining  to  be  done  at  the  receiving- 
reservoir  is  to  construct  wing- walls  at  the  upper  connecting  of  the  con- 
necting-conduit, and  to  complet«  the  protection  of  the  slopes  with  ri|>- 
raps.  There  is  a  balance  of  an  appropriation  available  for  this  purpose, 
but  the  work  cannot  be  done  well  without  emptying  the  resetroir,  and 
it  18  not  advisable  to  do  this  until  the  completion  of  the  distributing- 
reservoir, 

Stone  bridget, — A  contract  was  made  with  the  lowest  bidders,  Messrs. 
Ijee,  Palmer  &  Co.,  for  fnmishing  and  setting  coping  for  the  i>anipets 
of  Cabin  John  bridge,  the  work  to  he  fully  completed  by  the  Ist  of 
March,  1872.  The  contractors  were  duly  notified  to  begin  their  wort, 
but  it  appearing  on  the  Ist  of  March  that  tliey  had  not  made  a  com- 
mencement, they  were  inconsequence  notified  that  their  coulraet  was 
annulled,  and  the  money  they  had  deposited  with  the  Treasurer  of  li» 
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United  States,  to  the  credit  of  the  Washington  Aqueduct,  was  forfeiteil 
as  liquidated  damages. 

On  the  Stb  of  March  proiwssils  were  again  invited  for  this  work,  and 
a  contract  was  made  with  Mr.  Jacob  Muddamaii,  of  Alexandria,  Yir- 
g:iiiia.  Mr.  Muddaman  did  not  deliver  any  materials  at  the  site  of  the 
work  till  the  beginning  of  May,  when  he  delivered  about  200  running  feet 
of  cat-stone  coping.  An  inspection  of  the  stones  delivci'ed  sliowed  that 
they  were  inferior,  both  in  quality  and  workmanship,  and  entirely  au&t 
for  the  purpose;  they  were  consequently  condemned. 

As  no  further  effort  was  made  by  Mr.  Mnddamau  toward  complying 
with  the  terms  of  his  coutmct,  the  appropriation  available  for  tliis  work 
■was  expended  in  the  porchase  of  stone  of  a  good  qaality. 

A  further  aitpropriatinu  having  been  made  by  Congress  in  June  last, 
the  work  has  agaiu  been  advertised,  and  let  to  the  lowest  resimnsible 
bidders,  Messra.  K.  A.  Shinn  &  Co.,  of  Georgetown. 

The  quantity  of  cut  stone  required  for  Cabin  John  bridge  is  6,950 
cubic  feet,  and  for  GriffltL  Park  bridge,  3,100  cubic  feet.  The  cost  of 
completing  these  two  bridges  will  be,  at  the  prices  of  the  present  con- 
tracts, $28,903.'  The  appropriation  therefor  is  $23,7S2,  requiring  for 
their  conipletiou  an  additional  appropriation  of  $5,1S1.  To  this  must 
be  added  the  amount  required  to  complete  the  coping  of  bridges  Nos.  I 
aud  2,  which,  at  the  contract  prices,  will  amount  to  $3,421,',  making  the 
total  amount  yet  required  tbr  finishing  stone  bridges,  $8,60.3. 

Roads. — The  macadamizing  of  the  roadway  over  the  conduit  was  sus- 
pended in  November.  Tlie  work  was  resumed  in  February  and  con- 
tinued until  the  balance  of  the  appropriation  was  expended.  The 
cnnduit-road  is  now  macadamized  from  the  distributing- reservoir  to 
GriMth  Park  bridge,  a  distance  of  six  and  three-tburths  miles.  The 
rest  of  the  road  from  this  bridge  to  Great  Falls,  along  the  line  of  the 
aqueiluct,  a  distance  of  tive  aud  one-third  miles,  should  also  be  macad- 
amized, and  the  embankment  widened. 

Potomac  River  and  Dam. — The  work  of  removing  obstructions  from  the 
Maryland  Channel  of  the  Potomac  River,  above  the  Potomac  Dam,  was 
sus|>ended  in  October,  and  resumed  in  Ma^f.  Since  the  beginning  of 
June  the  water  has  been  very  low,  so  low  that  the  Maryland  Channel 
has  not  furnished  to  the  conduit  as  much  water  as  is  used  in  the  two 
cities,  the  deficiency  being  supplied  from  the  receiving-reservoir.  As 
soon  as  it  was  ascertained  that  the  water  stored  in  the  receiving- reser- 
voir was  being  diminished,  temporary  dams  were  constructed  in  the 
Maryland  Channel  of  the  Potomac,  at  the  upi>er  end  of  ('onn's  Island,  a 
distance  of  3,500  feet  above  the  Washington  Aqueduct  stone  dam.  (At 
this  point  Conn's  Island  divides  the  river  into  two  channels,  the  Mary- 
land and  the  Virginia,  and  during  the  stages  of  low  water  the  greater 
part  of  the  Potomac  flows  through  the  Virginia  Channel,)  The  tempo- 
rary dams  diverted  sufficient  water  from  the  Virginia  Channel  to  make 
np  the  deficiency,  and  they  will  probably  continue  to  do  so  until  the  fall 
rains  raise  the  water  in  the  river.  These  dams  are  budt  of  brush,  earth, 
and  stones,  and  will  be  washed  away  in  the  spring  freshets.  The  con- 
sumption of  water  in  Georgetown  and  Washington  is  yearly  increasing, 
and  at  present  may  be  considered  equivalent  to  the  minimum  flow  of 
the  3Iarylnnd  Channel.  It  is  evident,  therefore,  that  the  present  dam 
will  not  supply  during  the  low  stages  of  the  river  anything  near  the 
demand  that  will  be  made  for  water  when  the  new  mains,  now  nearly 
completed,  are  brought  into  operation,  and  connected  with  the  distrib- 
uting-pipes of  the  two  cities,  and  in  my  opinion  the  stone  dams  should 
be  constructed  entirely  across  the  river  to  the  Virginia  shore. 
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The  estimates  for  which  appropriations  should  be  ma<le  for  the  next 
fiscal  year  are  as  follows: 

For  finishing  the  wooden  fence  at  the  dUtribating-reaervoir .  {l.SM  IKI 

For  dwelling  for  the  sate-keeper 2,50«M»l 

For  completing  stone  uridgea > ^.CW  i" 

For  completing  the  macadiLDiizinff  of  the  con d nit-road -— -■  16.004  >^ 

For  engineering,  maintenance,  and  general  repairs 15,001)  0<l 

For  continuing  the  cut-stone  dam  aeross  the  Virginia  Channel  of  the  Po- 
tomac River  100,000  t«i 


14.-1,600  0 


Tlie  followiug  is  a  financial  statement  for  the  last  fiscal  year,  endiug 
June  30, 1872 : 
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Of  the  above  balances  of  the  act  of  July  15,  1870,  Xos.  1  and  2  hBT« 
reverted  to  the  United  States  Treasury.  Hos.  3  and  6  were  expended 
last  month.  Nos.  4  and  5  cannot  be  expended  to  advantage  antil  tbr 
completion  of  the  distributing-reservoir,  which,  when  filled,  will  afTonl 
sufficient  storage  capacity  so  that  the  conduit  and  receiving-reservoirs 
can  be  emptied  out  when  the  work  in  Tunnel  Ko.  1  and  at  Dalecarlia 
tunnel  will  be  completed. 

I  have  received  at  all  times  the  fullest  assistauce  from  my  assiiitaDt 
engineer,  Mr.  Theodore  B.  Samo,  whose  ability  as  civil  engineer,  aotl 
full  persoual  knowledge  of  the  Wasbington  Aqueduct,  have  rendered  his 
services  most  valnable. 

Mr.  B.  D.  Dunning,  tbe  clerk  for  the  Washington  Aqueduct,  has  ren- 
dered untiring,  faitfafnl  services. 

Very  respectfully,  your  obedieat  servant. 

O.  E.  BABCOCK, 
Major  of  ETtffineers,  United  State*  Armg, 
In  charge  Public  Builditigt  a 
Brigadier-General  A.  A.  Htjmpheets, 

Chief  of  Engineers,  United  States  Army. 
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Y  1. 

Office  of  Publio  Buildings  and  Grounds, 
CoBNBE  Pennsylvania  Avenue  and  Twenty-first  Street, 
Washington,  D.  C,  May  14, 1872. 

Id  answer  to  Hoase  resolution  of  the  8th  uUimo,  1  have  tLe  hoaor  to 
submit  herewith  a  tabular  statement  giving  the  description,  area,  ami 
condition  of  tlie  EJmitfasonian,  agricultural,  inouumental,  and  the  grounds 
around  and  between  tlie  President's  House  and  the  canal,  together 
with  the  area  and  condition  of  all  other  [tiiblic  reservations  in  this  city 
under  my  charge. 

1  also  have  the  honor  to  submit  the  following  statements  showing  the 
amoant  of  expenditures  necessary  to  put  the  grounds  around  the  Wash- 
ington Monument;  between  the  President's  House  and  the  canal ;  the 
Smithsonian  grounds;  the  grounds  known  as  Armory  Square;  the  res- 
ervations between  Sixth  and  Third  street's  and  south  of  the  canal,  in 
good  coudition,  as  follows:  Forgrading,  draining,  and  snbsoiling;  intro- 
ducing water ;  constnicting,  grading,  graveling,  and  rolling  walks  and 
roads;  purchasing  trees,  plants,  shrubs,  grass-seed,  &c.,  and  planting 
and  sowing,  as  per  detailed  statements  following,  viz  : 

JfOHununtal  gronnii. 

15,000  cubic  yards  of  grading,  at  30  ccnta (4,500 

10,000  feet  two-iiiuh  drniii- tile,  at  $30  per  thousand 300 

2.O00  feet  four-inch  drain-tile,  lit  $fe  per  tbousaofl 130 

LftboT  laying  t be  same 570 

eOO  feet  fouriocli  water-pii>e,  at70ceiit« 560 

3,000  feet  two-incb  watei-pipe,  at  40  cents 1,800 

la  streEHTOsliers,  ut|20 iMO 

35,112  gqua{e  yards  of  ronils  and  walks,  to  be  graded,  graveled,  and  rolled, 

lit  $UW 37.668 

Tree*,  plants,  abrulia,  and  gross-seed,  and  labor  planting  tbe  same 2, 000 

47,168 

This  statement  does  not  include  any  estimate  for  filling  the  marsh  in 
the  monumental  grounds  west  of  the  road  already  built  to  the  canal. 

For  the  grounds  between  the  President's  House  and  the  canal,  it  is  esti- 
mated will  require  82,800  cubic  yards  of  earth  to  fill  to  the  grade  ns  now 
established  by  the  Board  of  Public  Works  on  Fifteenth  and  Seventeenth 
streets,  at  a  cost  of  thirty  cents  per  cubic  yard,  making  a  total  of  121,840. 
Several  thousand  cubic  yards  of  earth  will  be  deposited  on  these  grounds 
during  the  season,  from  excavations  to  be  made  for  the  new  State  De- 
partment, without  expense  to  this  ofQce.  In  eutimating  for  tbe  improve- 
ment of  these  grounds  for  the  next  fiscal  year,  an  appropriation  of 
$10,000  was  asked  for  the  purpose  of  grading,  and  purchasing  such 
earth  as  can  be  bouglit  from  the  different  contractors  and  others  in  the 
city  at  fair  prices.  This  amount,  I  think,  is  all  that  can  be  judiciously 
expended  during  the  coming  fiscal  year.  I  have  not  deemed  it  advis- 
able to  have  any  plans  prepared  for  the  improvement  of  these  grounds 
until  such  lime  as  they  shall  be  entirely  filled  and  graded,  in  couse- 
queoce  of  which  no  detailed  statement  tor  their  improvement  can  be 
estimated. 

StnUktoniau  GrOHndl. 

For  Bub-drnliiage $2,600 

Forgnulitig ■- 600 

CoDStnui iiig  walks  uud  roads - 17,000 

Sar&ce  drain 1,800 
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Snitheonian  Groundi — CoDtinued. 

Wat«T-nipeB,  and  lajing  the  game,  for  irrigation  and  drinkiD);  parpoMi— 

Trees,  HhrabH,  Slo . 

Rep^veling  anil  graiUag  wolka  north  of  the  Institute 


Jrmorii  SqiMrt. 

Grading 

Snb^roiuaKe 

Water  for  drinking  and  irrigation 

Trees,  shmbs,  &c ...,. 

Graveling  and  making  5,600  sqnore  yards  of  tvalks  and  roads,  at  (1.50 .. 


BtmralUm  iettceeit  Third  and  Sixth  ilreeta  and  mmlk  of  Ha  omct. 

Grading |1.W' 

Grading  and  making  naike li,^" 

Sub-drainage ,. S-^-  '    . 

Introducing  water .... t-'*' 

To  fi]],  to  ^^e,  and  for  parobaM  of  trees,  planta,  &o 4. -CI  ' 

M.e. ' 

In  making  the  above  estimate  it  liaa  been  my  intention  to  givewft 
estimates  only  as  it  is  believed  will  place  tbe  gronnds  in  good  conto* 
I  have  not  included  the  expense  of  ornamenting,  nor  for  the  poitb- 
of  fences,  which  most  of  these  reaervatious  will  soon  teqnii«. 
Very  respectfully, 

O.  E.  BABCOCK, 
Major  of  Engineers,  United  Statet  Armji, 
In  charge  Public  SuildingB  and  6roni>- 
To  the  House  of  Bepbebbniaiite^ 
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Dewlption. 
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Used  for  office  and  other  neoeuary  bnUdings 
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feet,  Docnpled  by  aqasdoct  and  tvad. 
The  total  Domber  it  acres  ocoapled  by  this 

SHSir"t'ir 

SO 

39, 6M 

From  Groat  Palla,  following  the  ptes. 
est  road  tn  Its  JonotlonVth  the 
condnlt-road— 9f  miles. 

10,  tm 

is  located  near  the  middle  of  the  tract,  the 
United  States  boagbt  and  now  own  tbe 
entire  tract    The  reservoir  occnples  about 
silly  acres.    The  remainder  la  occupied  by 

mad.    iSl  acres  of  this  can  be  cultivated 
wlthoQt  injury  to  the  water  of  the  resei^ 
voir;  the  remainder  .honld  not  be,  as  the 
land  shjpes  toward  the  water. 

Si  miles,  and  la  oocupled  by  the  conduit 

Sich-servlce  reMrvolr  and  office  at 
Sock  Creek  bridge. 

9B,T§0 

This  srDnnd,  about  «  feet  itido.  Is  ocoapled 
by  Eke  United  SUlM  30  and  19  Inch  water- 
mains,  and  the  new  District  of  Columbia 
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r  WABHiNaTON  A<iUBDUCi,  WoMttglon,  D.  C.,  1879, 

•  Jflifor  C!/£n^?isi 
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Pnwnt  condition  and  remarks. 
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Tbe  (EToaDds  Dortb  ot  tb«  Institute  gisded, 
Ulf  out  in  roads  and  walks,  and  planted  Id 
aocordanee  with  the  pUna  of  Downing;  the 
portion  suutfa  of  the  Inslitote  not  ^aded 
norpUnled.   TheEronudsorelnclosAwlth 
a  ven-  cheap  woot^n  fence,  which  la  nearly 

ThcM  gmnnds  ore  in  very  bad  condition,  a 

BDgraded.   wltboat   drains,  roaJa,  walks. 
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Deicrlption,  arm,  and  etmditiim  of  Gaternmemt  rtienaUmtt,  4t- — ContioMd. 
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well  Ushted.  and  Inclosed  In  (brcnt<T|«1 

plentUal  anpplj  of  water.  BubitiE  Umi  i> 
Board  ofPublic  Wwba  on  FIReentb  asi 
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' 

e^sio 

walka.  tncloaInK  with  iron  posU  sal  rkan 
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J 
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(Miith  itmta. 

Dbnaetta  and  New  York  avenues. 
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DeMripKoH,  area,  and  WHditfoit  tff  G»Mr»meHi  re»tnaliona,  jv. — Contiuoed. 
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De«eripli<m,  area,  and  amdilioit  of  OoverHmemI  ratervattow*,  ^v. — ContiniMd. 
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APPENDIX  Z. 

ANNUAL  REPORT  OF  MAJOR  C.  B.  COMSTOCK,  CORPS  OF 
ENGINEERS,  FOB  THE  FISCAL  TEAR  ENDING  JUNE  30, 
1872. 

survey  op  the  nobtheen  and  nobthwesteen  lakes. 

Lake  Surtbt  Office, 

Detroit,  Michigan,  July  1, 1872. 

General  :  In  compliance  with  circular  of  June  13, 1872,  I  have  the 
honor  to  submit  the  aunuiil  report  of  the  Survey  of  the  Northern  and 
Northwestern  Lakes  for  the  fiscal  year  ending  June  30,  1872. 

As  my  Itutt  annual  report  was  dated  October  i,  1871,  at  which  time 
the  summer's  field-work  had  nearly  closed,  and  as  the  halatice  of  the 
appropriation  on  hand  this  spring  was  not  sufficient  to  justify  the  fitting 
out  of  parties  until  the  passage  of  the  now  appropriation  was  certain, 
so  that  the  parties  for  this  year  have  hut  just  started  for  the  field,  there 
is  little  additional  flehl-worl^  to  report. 

LAKE  SUPEBIOB. 

Since  my  last  annual  report  the  remeasnrement  of  the  angles  in  the 
vicinity  of  Keweenaw  base  has  been  completed,  and  on  October  17, 
1871,  the  piu-ties  returned  to  Detroit. 

On  June  28, 1872,  Assistant  G.  Y.  Wisner,  in  charge  of  the  steamer 
Surveyor,  and,  with  the  parties  of  Assistant  G.  A.  Marr  and  Sub- 
Assistant  R.  S.  Woodward,  started  for  Lake  8ui>erior  with  instruvtiona 
to  connect  the  triaugnlatiou  in  Lake  Sui>erior,  near  Marquett«,  with 
that  in  Green  Bay.  It  is  hoped  that  they  may  complete  this  work  this 
Slimmer. 

LAKE  MICHIQAM. 

Owing  to  the  extensive  fires  on  both  shores  of  Lake  Michigan,  the 
azimuth  parties  of  Lieutenants  Lee  and  Weeden  accomplished  little  or 
no  work  subsequeut  to  the  date  of  my  last  report  and  both  were  with- 
drawn from  thefleld,  reaching  Detroit  by  October  25,  The  shore  parties 
of  Assistiints  Mayer,  Foote,  and  Custer  were  withdrawn  from  Lake 
Michigan  about  the  date  of  my  last  report.  The  hydrographic  party  of 
Lieutenant  Lee,  with  the  steamer  Search,  the  aatrouomical  parties  of 
Lieutenants  Magnire  and  Powell,  to  carry  lines  of  azimuths  and  lati- 
tudes down  the  two  shores  of  Lake  Michigan,  and  the  shore  parties  of 
Assistants  Mayer  and  Ouster,  are  now  fitting  for  the  field,  and  will  start 
in  a  few  days  for  Lake  Michigan.  Should  the  weather  be  very  favora- 
ble, it  is  hoped  that  the  topogi-aphy  and  hydrography  of  the  lake  may  be 
completed  by  the  parties  named  this  season.  The  fires  in  October,  1871, 
interfered  seriously  with  the  measurement  of  the  angles  of  the  triangu- 
lation  extending  south  from  Green  Bay,  and,  on  November  9,  Assistant 
E.  S.  Wheeler,  who  was  employed  ou  that  duty,  left  the  field.  On  June 
27, 1872,  Assistant  E.  S.  Wheeler  started  for  the  field  with  instructions 
to  make  a  reconnaissance  for  a  primary  base-line  in  the  vicinity  of  Lake 
Winnebago,  Wisconsin.  Should  the  reconnaissance  be  satisfactory, it  is 
hojved  to  measure  the  base  this  fall. 

Ou  Hay  14, 1872,  Assistant  A.  R.  Flint  commenced  a  reconnaissance 
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for  a  system  of  triangles  along  the  lake,  from  Bacine  to  the  sooth  vtA 
of  the  lake.  He  has  succeeded  in  flnding  satisfactory  stations  as  fxt 
soath  as  Chicago,  and  has  now  been  sent  to  Green  Bay  to  read  thf 
attgies  of  the  triangulatiou  runuiag  sontb  ftom  that  i)Otut. 

SA.INT  LA^'BENCB  BIVEB. 

The  parties  on  the  Saint  Lawrence  were  all  withdrawn  by  Norernhn 
7, 18TI,  the  topography  and  nearly  all  of  the  hydrography  having  be«D\>; 
that  time  completed  from  the  forty-flfth  parallel  to  Brockville.  Or 
June  22,  1872,  the  steamer  Ada,  under  command  of  Lieatenant  \V.  K, 
Livermore,  with  the  shore  parties  of  Assiataots  Lamson  and  Tovnr.and 
the  triangnlation  party  of  Assistant  Foote,  started  for  the  Saiut  Lav 
rencfl  to  continue  the  work  toward  Lake  Ontario. 

In  compliance  with  instrnctions  from  the  Chief  of  EngiDeers,  a  n^ 
survey  of  Sandusky  Harbor  was  made  by  Assistant  A.  C.  LamooD.  is 
May  and  June,  1872.  The  work  has  not  yet  been  plotted.  In  Juh 
Lieutenant  Lee  was  directed  to  observe  for  magnetic  elements  at  sevml 
points  on  the  lakes.     Hia  work  has  not  yet  been  reduced. 


Daring  the  winter  Lieutenants  Maguire  and  Powell,  and  Assiriiw* 
Lamson,  Custer,  Mayer,  Foote,  and  Towar  plotted  their  sammei'sfeU 
work  on  thirty-tive  sheets  of  antiquarian  paper,  giving  a  large  amooDi  of 
detailed  topography  and  hydrography,  and  covering  a  developed  sboif 
line  in  Lake  Saint  Clair  of  eighty-three  miles;  in  Lake  Mtchigao.!' 
two  hundred  and  sixty-three  miles;  on  the  Saint  Lawrence  Biver.u' 
two  hundred  and  seventy -nine  miles;  and  on  LakeChamplaiD,of  tkinc 
one  miles. 

The  reduction  of  their  summer's  astronomical  work  by  AssisWiu 
O.  B.  Wheeler,  G.  T.  Wisner,  A.  R.  Flint,  and  G.  A.  Matt,  has  U-es 
nearly  completed.  Die  chronograph-sheets  ha%'e  been  read  off,  amlibr 
clock-errors  and  rates  determined  for  the  longitnde  work  betwefn  I*- 
troit  and  the  party  under  Lieutenant  G.  M.  Wheeler  at  Austin  ai'l 
Battle  Mountain,  Nevada,  and  the  results  have  been  furnished  to  Lim 
tenant  Wheeler. 

The  longitude  work  between  Detroit,  Dnluth,  and  Saint  Paul  hv 
been  reduced,  and  results  are  given  in  Appendix  G. 

Results  fur  difference  of  longitude  by  powderflashes  in  Lake  S^ip- 
rior  are  given  in  Appendix  H. 

At  the  date  of  forwarding  my  last  annual  report,  the  final  clor^ 
corrections  and  rates  of  Washington  clock  for  our  longitude  ^ti^ 
in  connection  with  the  Saval  Observatory  at  Washington  had  not'"*'- 
received,  Tliey  have  since  been  sent  to  me  by  Admiral  B.  F.  Sand*. 
Superintendent  Naval  Observatory,  and  are  given  in  Appendix  F. 

The  Signal-Service  having  established  meteorological  stations  at  m 
near  many  of  the  plaees  occupied  by  the  Lake  Survey,  and  the  t'hiff 
Signul-Ofilcer  having  courteously  directed  that  copies  of  the  SiguatAn 
vice  observations  at  those  points  should  be  furnished  to  the  Lake  5iir 
vey,  the  Chief  of  Engineers  authorized  the  su6])enHion  ofmeteorokiprt 
observations  by  the  Lake  Survey  at  those  jHiints.  Accordingly,  tc 
teorological  observations  are  now  made  ouly  at  Port  Austin,  UWW' 
and  Monroe,  Michigan;  Erie,  Pennsylvania,  and  Sackett's  Hari*'.' 
New  York.  Self  registering  tide-gauges  are  in  operation  at  Chit's;^ 
Illinoisj     Milwaukee,  Wisconsin;     Dnluth,  Minnesota;  Port  Aum::. 
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31  ichigan ;  aud  Btatf-gattges  at  Detroit,  Michigan ; '  Clevelanil,  Ohio ; 
Erio,  Peniisjlvania;  Charlotte,  New  Yorli;  Sackett's  Harbor,  New 
York.  The  meteorological  reductions  during  the  past  year  have 
been  in  charge  of  Assistant  O.  B.  Wheeler,  whose  report  is  giveu  in 
Appendix  K. 

Assistant  O.  E.  Whepler  has  also  had  charge  of  the  revision  of  com- 
pntatiODS,  and  arfyume  of  the  work  done  will  be  found  in  Appendix  L, 
containing  reports  of  chiefs  of  parties. 

Mr.  Molitor  has  completed  for  the  engraver  the  final  chart  of  Isle 
Eoyale,  on  a  scale  of  ^-j^^,  and  of  Saint  Clair  River  on  a  scale  of 
tttJbs-  Mr.  Mueller  has  completed  the  final  Chart  No.  i  of  Lake  Su- 
perior, and  has  the  last  Sheet  So.  3  well  advanced,  both  on  a  scale  of 

Last  fall  the  five  new  Lake  Survey  Standard  Yards  in  process  of  con- 
struction at  the  Office  of  Weights  and  Measnrca,  Washington,  having 
been  completed,  I  visited  Washington  for  the  purpose  of  comparing 
them  with  the  new  end-uieasare  yards  .just  constructed  at  that  office, 
and  now  called  Transfer  Yards  A  and  B.  A  description  of  the  yards, 
and  the  preliminary  results  of  comparison,  are  given  in  Appendix  D. 
1  am  nmch  indebt^  to  J.  E.  Hitgard,  esq.,  assistant  in  charge,  for  fa- 
cilities afforded  in  the  comparisons,  and  tor  having  undertaken  the  con- 
struction of  the  new  Lake  Survey  yards. 

On  April  29, 1871,  an  examination  of  the  tides  of  the  Great  Lakes  was 
directed  by  the  Chief  of  Engineers.  Accordingly,  this  question  was 
taken  up  during  the  past  winter  for  the  station  Milwaukee,  that  being 
a  point  at  which  there  were  available  the  records  during  the  warmer 
portion  of  the  year  of  a  self-registering  tide-gauge  for  several  years. 
Tbe  heights  of  the  water  for  solar  hours  were  read  oft'  and  tabulated  for 
the  entire  lunations  of  which  we  had  record,  from  1867  to  1871,  inclusive, 
and  for  lunar  honrs  for  the  complete  lunations  in  18C7.  On  examining 
the  solar  hourly  mean  heights  for  the  period  covered  by  the  record  in 
each  year,  (or  the  cur^'cs  plotted  from  them,)  a  solar  semi-diurnal  tide 
was  apparent  of  about  four-hundredthsof  a  footj  the  tide  following  tbe 
Bun's  upper  transit  being  considerably  the  larger.  The  known  existence 
of  a  lake  breeze  at  Milwaukee  during  the  summer  months  at  once  sug- 
gested itself  as  a  cause  for  this  inequality,  and  on  comparing  the  solar 
diurnal  cnrve  for  April  and  November,  when  the  lake  breeze  should  be 
weak,  and  that  for  July  and  August,  when  the  lake  breeze  should  be 
strougest,  with  that  of  tbe  whole  season,  it  was  found  that  for  tbe 
former  months  tbe  inequality  nearly  disappears,  while  for  the  latter  it 
is  considerably  increased,  thus  justifying  the  supposition  that  the  lake 
breeze  is  the  cause  of  the  inequality. 

Tbe  examination  of  tbe  lunar  hourly  mean  heights  for  each  lunation 
in  1867  (or  of  the  curves  plotted'  from  them)  showed  a  still  more  mniked 
lunar  semi'dinrnal  tide,  it«  amount  being  eight-hundredths  of  a  foot. 

Theory  would  indicate  that  the  maximum  Inn  i  solar  tide  should  occur 
al  syzygies  when  the  declination  of  both  sun  and  moon  is  near  zero. 

An  examination  of  a  few  such  observed  tides  gives  the  Inni-solar  tide 
at  such  times  as  twelve-hnndredths  of  a  foot,  but  a*,  in  order  to  elimi- 
nate irregular  disturbances,  three  days  about  each  syzygy  were  taken, 
this  value  is  smaller  than  the  true  valne  on  the  day  of  syzygy.  The 
details  of  tbe  examination  and  the  theory  of  these  tides  will  be  found  in 
Appendix  A. 

The  same  letter  directed  an  examination  of  the  seiches  or  unusual  os- 
cillations which  occur  on  the  lakes.  For  a  thorough  examiuation  of  this 
snbject,  we  shonld  have,  on  some  on©  of  the  lakes  where  they  occur,  a 
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sufficient  number  of  solf-registeriog  tide-gauges,  to  record  an;  onasnal 
disturbance  of  tbe  lake's  surface  which  extended  over  any  considerablt 
area,  and  self-registering  barometers  at  so  many  points  that  no  local  ba 
rometric  disturbance  could  occur  without  being  recorded.  Then,  iferer; 
imusual  oscillation  was  coincident  with  or  followed  at  a  short  interval 
a  barometric  disturbance  at  some  part  of  the  lake,  the  conclusion  might 
be  safely  drawn  that  the  latter  was  the  cause  of  the  fonner.  So  snch 
thorough  data  exist  or  can  be  hoped  for ;  but  from  an  examinatioa  of 
unusual  oscillationa  at  Milwaukee  and  Marquette,  it  is  se«n  that  asa 
rule  these  oscillations  occur  with  a  low  barometer,  and  in  many  ca.ses 
with  stormy  weather,  and  thus  suggest  that  the  oscillations  originate  in 
barometric  disturbance. 

Id  some  cases  these  oscillations  have  occurred  without  atmospbnie 
disturbance  at  the  place  of  observation,  and  in  these  it  may  be  snp^ 
posed  that  they  have  been  transmitted  from  some  distaut  point  irben 
there  was  local  disturbance  of  the  barometer.  The  details  of  thedii' 
cussion  are  given  in  Appendix  B. 

The  triangulatiou  connecting  the  bases  on  Minnesota  Point  and  m 
Keweenaw  Point  having  beeu  completed,  it  was  deemed  adrisable  tn 
adjust  it  by  the  method  of  least  squaresj  in  order  to  compare  the  t»" 
bases,and  as  the  adjustmeiit,  from  the  nature  of  the  triangnlation,  foBM 
be  divided  into  two  parts  without  any  sacrifice  of  accuracy,  neither  jaf- 
giving  rise  to  an  uumaaageable  number  >f  equations  of  condition,  it  i< 
proposed  to  carry  out  the  adjustment  of  those  parts  rigidly.  As  mant 
of  the  angles  have  been  read  with  a  repeating  instrument,  the  melhol 
of  directions  has  not  been  used. 

That  part  of  the  adjustmeut  depending  on  observatious  at  eacb  sta- 
tion has  already  been  made  by  Assistants  Wisner  and  Flint,  and  die 
general  adjustment  has  been  begun.  The  special  method  adopteil  i^ 
given  iu  Appendix  0. 

Tbe  survey  of  Lakes  Huron,  Superior,  and  Michigan  being  now  coO' 
pleted  or  nearly  completed,  data  are  furnished  for  an  accurate  map  oi 
almost  the  entire  outline  of  tbe  State  of  Michigan.  The  outliue  bein;: 
fixed  accurately,  it  is  easy  to  determine  the  positions  of  a  sufficient  Don 
ber  of  interior  i>oiDts  to  serve  as  the  base  of  an  accurate  map. 

Tbe  Governor  of  Michigan  is  anxious  that  this  assistance  should  ^ 
rendered  to  the  State  Geological  Survey  now  iu  progress,  and  I  hiv' 
included  in  the  estimate  tor  the  next  fiscal  year  au  item  for  the  *iift 
Governor  Baldwiu's  letter  is  given  in  Appendix  I, 

During  the  winter  the  comparison  of  the  Lake  Survey  Yard8yoB.fi.'. 
S,  9, 10,  (placed  end  to  end,)  with  the  15-feet  brasa  bar  of  the  snnfc. 
was  begun  by  Assistant  E.  S.  Wheeler,  but  the  comparisons  are  not  rrf 
completed. 

A  new  12-inch  repeating  theodolite,  by  Troughton  &  Simms,  hiriK 
been  received,  it  was  thought  best  to  have  it  carefully  examined.  IV* 
was  done  by  Assistant  B.  S.  Wheeler,  and  the  results  which  are  givM'" 
Appendix  E  show  that  the  instrument  is  an  excellent  one. 

The  reports  of  field-work  done  by  the  parties  under  Lieutenani*  l'»'- 
ermore,  Lee,  and  Weeden,  and  Assistants  Lamsou,  Mayer,  Fcott,Vteun. 
Flint,  and  Marr,  will  be  found  in  Appendix  L. 

The  following  officers  of  engineers  have  been  under  my  command  Jiu 
ing  the  past  year :  First  Lieutenant  W.  K.  Livermore,  FiTSt  Ueutenar.! 
A.  N.  Ijce.  First  Lieutenent  J.  H.  Weeden,  relieved  June  7,187-,  S«^'>' 
Lieutenaut  E.  Maguire,  Second  Lieutenant  U.  F.  Powell.  To  theseo* 
oers  and  to  the  civil  assistauts  I  am  generally  indebted  for  patient  ac' 
fhitbful  work  for  the  advancement  of  the  survey,  in  several  cases  nnd--' 
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jumstattces  of  great  dif&culty  from  tmtural  obstacles,  or  from  sick- 
B  produced  by  the  unhealthy  field  ia  which  they  were  compelled  to 
Accompanying  this  report  are  Appendices  from  A  to  L,  inclusive. 
Very  respectfully,  year  obedient  servant, 

C.  B.  COMaTOCK, 
Major  of  Engineers  and  Brevet  Brigadier-Qeneral. 
Brigadier-0«ueral  A.  A.  Humphbeys, 

Chief  of  Engineerg. 

Appendix  A. 

TIDKS  AT  MILWAUKBK,  WISCONSIN. 
In  the  examination  of  the  question  of  tides  in  Lake  MicbiKan,  the  point  taken  was 
Onaukee,  aa  at  that  point  ooly  we  had  the  record  of  a  self-ref^storiiig  tjde-eange. 
EtendinK  over  several  yean.    The  regulta  of  obeervatioii  will  flrat  be  givea,  and  then  - 
le  TexullB  of  thuory. 

I.  BksL'lts  (iv  OBXKKVATION. — 1.  To  oblaiu  the  aotar  diurnal  viaia--leeel  cune. — For  this 
Brpoae,  in  each  of  the  yenra  from  IH67  to  16TI,  inclusive,  the  greateaC  number  of  cont' 
lefR  GuoMcutive  lunations,  for  which  tbe  record  wu«  tolerably  perfect,  woa  seUoted, 
net  the  means  of  the  heights  for  every  niean  solar  hour  in  tbe  dny  taken.  As  tlie 
lumber  of  lanations  used  in  each  year  varied  from  five  U>  eight,  ( thoKnuee  beiug«top|>ed 
he  rcHt  of  the  year  hy  ice  or  accidents,)  the  lunar  Be  mi-diumul  tide,  ifit  eiiats,  would 
»e  pretty  nearly  eliminated  from  these  means.  The  mean  hourly  heijjhts  for  each 
rear,  and  their  general  mean  for  the  Qve  years,  are  given  in  the  table  of  co-ordinates 
for  Plata  I. 
Plate  I  (drawn  of  the  same  sixe  as  a  printed  octavo  page,  for  convenience  in  printing) 


iwn  of  tbe  same  sixe  as  a  printed  octavo  page,  for  convenience  in  pr 
siting  mean  curves  for  each  year,  and  finally  a  mean  of  tbem  all. 
from  an  examination  of  these  curves,  it  will  be  seen  that  all  indicate  unmistakably 
a  flnctnatiou  in  the  surfaco  of  tbe  lake,  depeuding  on  the  solar  hour  of  the  day.  The 
mean  of  the  yearly  curves  gives  1  p.  m.  as  tbe  hour  of  maximum  height,  and  t  a.  m.  as 
the  time  of  a  secondary  niaximuni,  the  height  above  low  water  at  the  first  being  forty- 
five -tbonnandthg  (0.045)  feet,  and  at  the  second  thirty -six- thousand  tlis  (0.0»6)  feot. 

2.  To  obtain  the  lunar  dtwmol  water-Uitl  cum. — For  this  purpose  five  complete  luna- 
tions in  1667  were  selected,  the  tide-gange  sheet  was  read  off  for  lunar  hours,  taking 
the  average  height  for  fifteen  minutes  on  each  side  of  the  exact  honr,  and  the  ineaoa  of 
thesn  readinKS  taken  in  each  lunation  for  each  hour  in  tbe  lunar  day.  These  means  and 
their  general  mean  are  ^ven  in  tbe  table  of  co-ordinates  for  Plate  II.  Tbe  resulting 
carve  for  each  lunation  is  plotted  on  Plate  II,  and  also  tbe  nieau  curve  for  the  five  luna- 
tions. Tbe  curve  Tor  each  lunation  shows  unmistakably  tbe  dependence  of  tbe  water- 
level  on  tbe  lunar  hour  of  tbe  day,  and  the  mean  curve  gives  bigh  water  at  1  p.  m., 
and  at  Ob.  12m.  a.  m.,  lunar  time,  the  height  above  lowest  water  at  tbe  first  being 
eifht-hnndredths  (O.OIf)  feet,  and  at  tbe  second  high  water  the  same. 

f  the  tides  indicated  by  the  curves  on  Plates  I  and  II  actually  exist  and  depend  on 
th'  positions  of  the  sun  and  moon,  they  should  at  syzygies  reinforce  each  other  t.o  i>ro- 
diio  spring  tides,  and  at  quadratures  should  parti^ly  neutralize  each  other,  giving 
Dap  tides.  Accordingly,  tbe  solar  hourly  mean  heights  for  five  days,  about  eauli  cuu- 
Juutiou  and  opposilion  observed  in  1B67  and  1866,  were  taken,  and  a  general  mean  of 
allaken.  The  resulU  are  given  in  the  table  of  co-oidinates  for  Plat«  III.  Plate  III 
gi:tB  these  separate  curves  and  the  mean  cnrve,  the  latter  showing  tbe  avero^  sprinj; 
tin  during  the  period  of  observation.  If  th«  solar  and  lunar  semi-diurnal  tides  indi- 
cittd  on  Plates  I  and  II  exist,  they  should  at  syzygies  reinforce  each  other  t«  give  a  tide 
otrly  equal  to  tfieir  sum.  , 

be  loner  full  line,  Plate  III,  gives  tbe  mean  of  the  curves  above  it  for  oppositions 
an  colli  unctions  of  l-'^-  Tbe  broken  line  is  tbe  sum  at  like  hours  of  tbe  solar  diurnal 
cive  for  1667,  Plate  I,  and  of  the  mean  lunar  diurnal  curve  for  tbe  same  period,  Plate 
II.  This  agreement  of  tbe  two  shows  that  the  tide  of  syzygies  is  wbat  it  should  be,  if 
Piles  I  and  II  give  the  correct  solar  and  lunar  aemi-diiirnartides.  The  average  spring 
tid  then,  at  Milwaukee  is  ninetyeigbt-tbousandlhs  (0.096)  of  a  foot. 

"loBting  the  observed  quadratures  for  1667  in  tbe  same  way  as  tbe  syzygies,  we  have 
tha-esnlts  given  in  tbe  table  of  co-ordinates  for  Plate  IV.  These  numbers  ore  plotted 
on  inte  IV,  and  the  mean  curve  is  also  plotted. 

Tie  full  line  below  the  mean  curve  is  the  mean  of  the  observed  quadratures  for  1867.  ' 
The  '>rokeu  line  is  obtained  by  subtracting  at  like  hours  the  solar  ainroal  curve,  Plate 
I,  fVan  the  lunar  diurnal  curve,  Plate  II.    Their  general  agreement  shows  thnt  there  is  a 
neap^ide  at  quadratures,  and  of  nearly  tbe  same  dimension  as  should  follow  &oni  the 
solar  and  ^unarseml-diarnal  tidee  shown  on  Plates  I  and  II. 
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Finally,  an  inspection  nf  ths  close  Bgre«ment  of  the  c[ 
with  the  mean  curve;  of  the  cnrves  for  each  laoation,  o 
tlie  oliserved  tides  for  eyzyf^es  and  quadratareo  in  ISG 

tbeir  comniited  valnea,  shown  by  broken  lines,  as  shown  on  PlateeIIIanilIV.ui,i.iit . 
little  donbt  that  there  are  raeunrablesular  and  lunar  nemi-diamal  tides  at  Miki'/i-f.  I 
the  average  value  of  the  former  being  very  approximately  forty-thonsandlba  >v:<*" ' 
of  a  foot,  and  of  the  latter  einhty-thonsandths  (0.080)  of  a  foot,  ' 

The  combination  of  the  two  at  sy/.ygies  sbonld  give  a  tide  of  0.13  of  a  toM.  r»  I 
observed  tide  is  less  than  this,  and  less  than  the  general  mean,  Plate  HI.  ThediltrrEP! 
is  probably  dnn  tn  the  fact  that,  to  eliminate  irrcKularities,  so  long  a  pvrkid  k  t\t  I 
days  abont  the  Hyzygie^  wus  tHken  t«  obtain  this  observed  tide.  1 

2.  Thkury. — Tbe  moon  and  sun  undoubtedly  cause  tides  in  Lake  Micbi)!Ui,  uil  Im . 
the  purpose  of  a  roueb  coiiiputatiou  of  what  their  ainonnt  should  be,  thetqDLlite'iT' 
theory  of  tides  may  be  adopted.  i 

Consider  the  moon  alone.  Call  the  earth's  mawand radios  each  unity,  and  Hkduiti's 
mass  h'i  and  her  distance  from  tiie  eortb  60.  Her  attraction  for  any  mu*  in  ifae 
earth's  surfac»  will  ^nerall;  be  dilTereut  from  her  attraction  on  the  same  miMit  the 
earth's  center;  and  if  we  take  the  difference  of  these  forces,  neglectius  panllii.  and 
suppose  it  applied  to  tbe  moss  at  the  surface,  and  in  the  direction  of  the  moon,  m  far 
as  the  mass  is  related  to  the  enrth,  we  may  tU!1:erward  consider  only  this  difTenDtiki  or. 
relative  force,  entirely  dropping  tbe  moun.  For  a  point  of  the  lake,  for  «htcb  ihe 
moon's  zenith  distaQoe  at  any  time  is  Z,  the  ratio  <ff  tliis  relative  force  to  thtl  <A  gnv- 
ity  will  be — 


i  r 1 L 1 

83L(tiO— cobZ)«     (60)'  J 


_o  valno  for  Z=0iB  0.000  000  1144.    In  other  worda,  the  maiimam  value 

of  the  force  arising  from  the  moon's  attraction,  which  tends  to  displace,  with  nknact 
to  the  earth's  center,  one  ponnd  placed  on  ite  suHoce,  is  about  yco^noii  pound. 

The  above  relative  force,  acting  in  tbe  direction  of  the  moon,  may  De  rcsolrtd  into 
a  horiionlal  and  vertical  component  in  a  vertical  plane  through  the  moon.  Thf  maxi- 
mum value  of  the  vertical  component  being  as  above  goirimu  ,  and  being  dliecllj  op- 
posed by  gravity,  ite  maximum  effect,  if  LakoMichigan  were  90^  long,  would  br.ltbtug 
It  as  500  leet  deep,  to  change  the  depth  of  the  water  by  hn(  jsimi  of  a  foot,  andbencr 
this  vertical  component  can  be  entirely  uegleoted.    Tbe  horizontal  component  it— 


83  [_(60  — cobZ)»        {60)'J'' 


of  the  horizontal  component  be  computed  for  latitude  44",  which  is  about  Ibal  of  the 
middle  of  the  lake,  it  is  found,  when  the  moon's  declination  is  zero,  t»  be  0.1KI]  l>Olt 
0568.  As  the  surface  of  the  take  is  small  in  comparisuu  with  the  snrfaoe  of  the  rartb.  i 
and  as  its  curvature  is  also  small,  we  may,  as  a  tolerably  close  approxinialioo,  laks  it  I 
as  plane,  and  assume  the  moon's  relative  force  to  be  constant  thronghout  its  *it<it. 
The  iiudisturbed  surface  of  the  lake  is  normal  to  the  resultant  of  gravity  and  wnln- 
fngal  force  ;  when  the  surface  is  disturbed  by  the  moon's  action,  tbe  disturlted  sarCiw 
will  be  normal  to  the  resultant  of  the  above  forces  and  the  horizontal  componeDlof 
the  relative  force,  and  the  value  above  given  for  the  tatter  will  expren  tbe  incliiiatoa 
of  the  disturbed  anil  nndiBturbed  surfaces.  The  lake  has  approximately  the  fans  t'n 
parallelopipedon,  three  bandred  and  twelve  niile«  long  from  north  to  Baatb,)klj 
miles  wide,  and  500  feet  deep.  Hence  we  shall  obtain  a  maximum  sepantioa  irf  he 
(listnrbed  and  undisturbed  sarfaces  at  the  south  end  nf  the  lake  with  tbe  iddmi  i»it 
meridian.  As  the  volume  of  tbe  water  of  the  lake  in  nnohangod,  at  the  middle  dUe 
lake  the  two  surfaces  will  intersect,  aad,  taking  Milwaukeeos  fifty-five  milniBd 
Chicago  one  hundred  and  thirty-five  miles  south  of  the  middle  of  the  lake,  and  rtij 
the  value  above  for  the  inclination  of  the  two  snrfaces,  we  have  their  sHaritii*  it 
Milwaukee  as  six  teen -thonsand  the  (0,016)  of  a  foot,  and  at  Chicago  forty-uwuiaiMhs 
(0.040)  of  a  foot.  But  these  values  of  the  rise  of  the  tide  have  been  dedaeed  oilta 
supposition  of  tbe  equllibriam  theory,  that  at  every  instant  tbe  snr&ee  sf  tbe  hke 
has  the  precise  form  due  to  the  d in tnrbing  forces  at  that  instant.  Tfow,  wilhaiM- 
itant  force  (such  as  tbe  horiiontal  component  of  tbe  relative  force  for  an  boiirabaatA< 
moon's  transit  in  this  case)  acting  against  a  resistance  which  incresses  fhm  isnNV' 
fonnly  with  the  distauce,  (such  a  resistance  as  tbe  water  of  tbe  I»ku  ofien  ta  hxi( 
raised  above  the  mean  level  of  the  lake,)  the  work  of  the  constant  force  jp  U  lbs 
moment  the  resistance  becomes  equal  to  it  is  double  the  work  of  tbe  reaistoire.  Mdal 
half  the  work  of  the  coDstant  fbrce  bos  been  stored  in  tbe  moving  part,  a*d  v!D  t< 
given  out  before  the  motioti  ceases,  giving  thus  a  ftoal  dUplacemeot  donUe  dM  ■ 
equilibrium. 
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Doubling,  then,  the  vbIdgs  for  the  rise  at  Milivaukee  anil  Chicago,  obtained  on  the 
equilibrinm  theory,  we  bare  0.032  foot  aud  O.Od  foot  respeotively,  or,  takine  the  same 
ralae  for  the  fall,  we  have  a  lunar  tide  of  0.OG4  foot  at  Milwaukee  and  of  0.16  foot  at 
Chicago.  The  values  found  by  observation  are  forMilwankee  0.08  foot,  nud  for  Cbtcago 
(Colonel  Oraham's  Lake  Snrvey  Report  for  186li)  0.14  foot.  It  will  be  noticed  that,  ia 
the  Iheoretical  compntation,  the  niuon'a  deollBation  has  been  taken  as  zero.  The  lunar 
tide  reanlting  from  chat  declination  is  somewhat  larger  than  the  mean  lunar  tide  ;  and 
it  is  the  latter  which  is  given  by  observation. 

The  agreement  between  tbeory  and  observation  is  quite  close,  and  would  be  bnt 
slightly  changed  if  in  tbo  theoretical  computation  that  value  of  the  moon's  declination 
had  been  used  which  corresponds  to  the  mean  lunar  tide. 

Tbaa  far  only  the  lunar  tide  of  upper  culmination  has  been  considered.  The  moon'a 
mean  declination  is  zero,  and,  for  latitude  44^^,  this  gives  her  zenith  distance  ^  44^^  at 
upper  culmination.  At  tower  culmination  her  zenith  distance  will  be  1^M° — U°  ;  the 
borizontal  component  of  the  relative  force  wilt  still  be  directed  toward  the  south  end 
of  the  lake,  and  its  value  will  be  diminished  bv  ^,  That  is,  the  lunar  tide  for  lower 
cnlmination  wilt  be  about  ^  leas  than  for  upper  culmination.  Plate  II  shows  that  the 
tides  arc  nearly  equal,  and  indicates  that  the  lower  cutmination  tide  is  the  smallest, 
bnt  this  agreement,  when  the  difference  is  so  small,  may  be  due  to  errors  of  observation. 

The  observations  from  which  the  solar  dinrnal  curves  given  in  Plate  I  are  plotted  are 
mostly  coutained  between  April  15  and  November  1.^.  Assuming,  then,  the  sun's  moan 
declination  during  tbis  perioil  us  IP  north,  bis  ^l(^an  zenith  distance  for  upper 
cntminution  at  the  middle  of  the  lake  will  be  3ii°  =  Z.  Taking  his  mass  as  354936,  his 
distance  aa  24065,  we  have  for  the  horizontot  component  of  his  relative  force  when  iii 
the  upper  meridian  of  the  middle  of  the  lake — 

The  valne  of  this  component  differs  but  slightly  for  upper  and  lower  cnlmination. 
It  haa  its  maximum  value  where  Z  ^  45°.  Computing  itA  value  for  zero  declination  of 
tbe  snn,  it  is  found  to  be  0.000  000  0255,  giving  a  solar  semi-diurnal  tide  about  half  the 
lunar  senii-dinmal  tide.  This  resnlt  agrees  with  the  ratio  of  the  observed  tides.  For 
strict  comparisons  of  curves,  the  declioations  should  be  the  same.  Both  solar  and  lunar 
Bemi-dinrnal  tides  should  vary,  as  will  hti  fonnd  by  examininf;  the  expreHsions  for  hori' 
zontol  component  for  relative  force,  from  a  minimum  value,  when  declination  is  greatest, 
to  a  maximum,  (about  i  and  {-  respectively  largerthan  the  minimum,)  when  the  zenith 
distance  is  45°.  This  would  give  the  maximum  Inni-solar  tide  at  syzygies,  wheu  both 
ann  and  moon  were  in  or  near  tbe  equator,  and  as  the  maximum  solar  semi-dinmal  tide 
is  Dearly  equal  to  the  minimum  lunar  semi-diurnal  tide,  a  minimum  luni-solar  tide 
sfaould  occur  at  quadratures,  with  the  sun  in  the  equator  and  the  moon  at  her  greatest 
declination. 

Plate  V,  Fig.  1,  shows  the  maximum  Inni-solar  tide  for  several  syzygiee  when  both 
ann  and  moon  are  in  or  near  the  equator.  Its  amount  is  twetve-hnndredtlis  (0,12)  of  a 
foot.  Fig.  2  gives  the  minimum  tide  for  svzygies,  both  sun  and  moon  having  large 
declinations.  Its  amount  is  eight-hnndredtbH  (O.oe)  of  a  foot.  It  will  be  observed  that 
tbe  mean  Inni-solor  tide  at  eyzygie«,  Plate  III,  is  intermediate  between  the  two,  as  it 
afaould  be. 

It  will  be  noticed  na  Plate  I  that  the  two  solar  serai-diurnal  tides,  instead  of  being 
equal,  as  they  should  be  from  theory,  have  a  considerable  inequality,  the  p.  m.  tide 
being  the  largest.  The  same  inequality  is  carried  with  the  solar  tide  into  the  syzygies 
and  qundrataree'  tidc«,  showing  ilaelf  (Plates  III  and  IV)  both  iu  the  compnted  and 
obaerved  cnrves.  I  attribute  this  inequality  iu  height  to  the  combination  of  the  tme 
tide  with  a  small  elevation  of  the  water-surface  occurring  at  abont  a  constant  honr  iu 
the  Hfternonn  of  the  solar  day,  and  arisii^  from  the  lake-breeze  known  to  prevail  at 
Milwaukee  daring  tbe  snmmer  months,  this  period  being  included  in  the  observations. 
For  the  existence  of  this  lake-breeze,  see  the  Lake-Survey  Report  for  1867.  ■  The  effect 
of  the  Inke-breeze  would  be  to  increase  the  apparent  tide  following  the  sun's  upper 
transit,  white,  if  there  were  a  corresponding  land-breeze,  tbe  tide  following  the  sun's 
lower  transit  would  be  diminished. 

To  test  the  above  explanation  of  the  inequality  of  the  solar  eemi-dinrnal  tides  shown 
in  Plate  I,  the  solar  curves  were  obtained  from  tbe  record  for  Jnly  and  August  for  two 
jeani,  when  from  the  stronger  lako-broeze  the  inequality  should  be  greatest,  and  the 
cnrves  showed  that  this  was  the  case.  The  same  was  done  for  April  and  November, 
when  there  is  probably  no  lake-breeze,  or  a  slight  one,  and  in  these  the  inequality  in 
tbe  two  tides  was  reduced  to  a  small  amount,  which  may  be  attributed  U)  errors  of 
observation.  Tlie  results  are  given  in  the  tables  of  co-ordinates,  Plate  V.  Figs.  Sand  4, 
Plato  V,  show  the  solar  dinrnal  curves  for  April  and  November,  and  fm  Jnly  and 
AngDst,  for  tbe  years  from  1368  to  IBTl,  inclnsive.  The  ineqnality  during  the  snmmer 
months  is  thirty'! hree-t ho usandtbs  (0.033)  of  a  foot,  white  in  the  other  months  it  ia 
only  ten-thonsaudtbs  (0.010)  of  a  foot. 
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On  ciamiiting  the  sheets  of  the  Helf-regiateriDg  tide-gange  at  Miltrankerfi'.-F 
aud  the  following  years,  it  is  foaiid  that  aside  from  the  grulna)  rise  aud  bliJ-: 
wat«r  of  the  lake,  there  is  more  than  half  of  the  time  a  series  of  naves  wbom  lr<> 
vary  iu  time  fh)lii  one  Ut  three  houra,  aud  whose  heights  are  from  three- ten tbt of*!"* 
uptooileflDd  11  re- tent  Us  feet  lu  extreme  cases.  On  au  average  then:  are  aliMilui 
eight  times  iu  a  year  when  these  waves  exceed  oight-t«ntbB  of  a  foot  in  height,  ^ra' 
times  f<ir  several  days  they  almost  or  quite  '  jsappear,  leaving  no  uscilliUiuaiDf  i ' 
than  oue  or  two-tenths  of  a  foot.  Counting  ihese  waves,  it  u  found  that  'Ihii  i> 
nreofivgnlar  form,  their  number  is  in  most  cases  eleven  in  each  day,  sametinion.- 
iug  twelve^  and  sometimes  iipparently  spHtliug  up  into  twentv-two. 

In  esainininE  these  oscillations,  thu  averaj.'-  value  of  the  osolllaliuna  for  rach  t*'  " 
hours  was  read  off  ftoni  the  tide-gauge  recorl'  ir  1067  and  li?6J,  andnlolte<I.il>r''"= 
rntcen  as  abscissas,  and  these  heights  osord--  tes.  Inimediutely  twlow  with  Ik  «i- 
nbficiesfiB  the  Lnights  of  tbo  barometer  wen  'i  ted  as  ordinatfs.  Au  iuipKl«  "' " 
curves  shows  that,  eis  a  rule,  a  rising  baroL  r  is  soon  followed  hy  diniinHwd  '*'^' 
of  oscillations,  aud  a  falling  barometer  by  iuci  sased  heights,  a  strndT  higb  ftat-'O'' ' 
Always  giving  small  oscillations,  while  large  ■  cillations  ore  usually  anuariui^ 
a  low  barometer.  The  oscillatiou  of  theliai  met«r  atfect«  the  lake  in  i"*  **!' 
First,  if  the  change  is  not  at  say  instant  t'e  ;  me  titr  the  whole  lakr.  ihr  i^r^  ** 
will  produce  a  relative  change  of  level  at  ti.  'wo  places  of  about  thirle*  ours  :■■ 
amount.  Thus,if  the  barometer  at  Hnckinnc  ii'rre  to  fall  out!  inch  aud  IlinnrU*: 
while  the  haromoter  nt  Milwaukee  was  stationary,  a  wave  26  inchra  in  bntbi  ■<  ■  ^  i 
start  from  Maekinac  for  Milwaukee,  itsdiminutioD  in  size  aa  it  tnuvrd  ou  ilnnMiRf'' 
the  area  of  dei>i«ssed  barometer.  If  tliat  area  included  tbu  whole  nnrth  rai*^  '  ' 
lake,  Ibo  waves  would  slill  be  large  ivbeu  they  reached  Mil  wanker.  Tbr  tatnt  *''  | 
in  which  a  change  of  the  barometer  affects  the  surface  of  the  lake  is  Ihnrneb  i)"*,*  | 
which  reitnlt  from  it.  These  winds  heap  up  the  water  on  the  shore  to  whiCB  (fc<|'  "•' 
and  when  they  cease  a  rellux  wave  moves  fron>  that  shore.  Among  Ihmr  witat  ■  * 
be  iucliided  the  lake-breeze  which  exists  at  lilwankec  dnring  the  ■am  «■'■-" 
These  irreffnlar  oscillations  are  sometimes  known  as  seiches,  though  Ibsl  IrrvspT' 
to  be  conniied  usually  to  rapid  and  extreme  osoiUations. 

By  n-fLTring  to  the  Lake  Survey  Report  for  1H61,  au  exa 

at  Marquette  will  he  found.    The  conclusions  drawn  thcr.  ^.^ .-  _ 

fluctuatiouH  "  there  was  a  cousidorable  dtpressiou  of  the  barometer,  tl>>>  the  *t;  ' 
a  single  exci'ption  wb»  covered  with  clouds,  aud  .that  in  two  wise*  ttare  ""*  »"  * 
either  duruig  their  coutiuuoucc  or  for  several  da>-s  sabseqaeut" 


miuation  of  lhi« 


.ocwle 


.gle 
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f  ninrlern  cases  id  nhicb  tbe  osciltationa  at  Milwnnkee  between 
\iiy  22,  IKTtt,  nnit  Juno  IS,  liS7i,  bad  reached  or  exceetlud  eight- tenths  of  a  foot  ia 
lieiijht,  dhowed  tliitt  within  twenty-four  hoiirn  of  the  OBcillutions,  the  barouioteT  had  in 
Ki)i;ht  cases  varied  in  heisht  by  more  than  throe-tenths  of  an  iuch  ;  that  iu  eighteen 
cases  the  barometer  had  t>ceu  froiu  six  to  forty-live  hundredths  uf  an  iuch  below  its 
mean  monthly  height ;  that  in  nine  cases  there  was  rain  ;  and  in  eleven,  a  large  Ltmoanl 
of  ctoudinesa. 

In  nearly  all  cases  there  is  then  a  greater  or  lesser  barometric  depression,  aud  in 
many  an  unstable  state  of  the  atiuosphore  at  the  poiut  of  observation.  * 

It  must  be  remembered  that  these  data  as  to  weather  apply  only  to  the  stations  of 
observations,  and  that  if  an  oscillation  of  the  surfikce  of  the  lake  was  produced  by  » 
local  atmofliiberic  <listiirbaiice,  such  as  often  occurs  during  tbe  summer  months,  the 
disturbance  of  the  lake  might  be  transmitted  to  the  recording  tide-gauge  without  there 
being  any  iudication  of  atmospheric  disturbance  at  that  point. 

Atmiisplieric  disturbance,  or  more  dolinitBly  barometric  oscillations  and  their  accom- 
panying wiiiils,  appear  then  to  be  the  probable  cause  of  these  oscillations  of  the  sur- 
I'ace  of  tbe  lake.  To  ptove  that  they  are  the  cause  in  all  coses  would  require  a  set  of 
nieteorological  observers  so  distributed  over  the  lake  that  no  local  atmospheric  dis- 
turbance ctnild  eecaiie  record. 

Thequestiou  now  occurs,  Why  should  there  be  at  Miiwaokee  In  a  large  majority  nf 
cases  about  eleven  of  these  oscillatious  in  a  day  T  Taking  the  mean  depth  of  tbe  lake 
ft-om  Milwaukee  to  Grand  Haven  as  400  feet,  tbe  corresponding  velocity  of  a  free  wave 
between  tlioea  points  wonld  be  seventy-seven  miles  an  hour  ;  or  such  a  wave  could 
make  the  round  trip  iu  a  little  more  thau  two  hours,  or,  continuing,  could  cross  and 
recross  the  lake  eleven  times  in  a  day. 

Thp  coincidence  of  this  number  with  that  of  osciliutions  la  a  day,  susgcste  tbe 
idea  that,  after  a  wave  bus  once  occurred  at  Milwaukee,  its. crest  beiug  nearly  parallel 
with  the  shore  there,  it  may  be  repeated  by  redection  from  the  opposite  shore.  As  a 
nilp,  barnuielric  dJstiirbHiicee  cnMs  tlie  lake  from  west  to  east,  thus  giving  a  navepar- 
allt'l  to  the  shore;  and  if  a  wave  were  to  move  from  tbe  iiortb  end  of  tbe  lake,  the 
HOialler  velocity  of  tranemiwion  uoar  tbe  shores  would  continually  briug  that  port  of 
tlie  wave  more  and  more  nearly  parallel  to  the  shores. 

TheoscillatioiiBconaidered  tliUHfar  have  bad  a  period  of  about  two  hours.  Thoae 
referrHd  tu  at  Mari|Uutte,  in  the  Lake  Survey  Re|H>rt  tbr  IBtil,  had  an  average  period  of 
nbout  thirty  tniuiites.  Tliose  at  Eagle  River,  described  by  WbittleHcy  iu  hiit  article  on 
North  American  lakes  in  the  Smitbsooian  Contributiooe  for  1H59,  vary  in  period  from 
two  to  thirteen  luinutea. 

In  tbe  annual  reiwrt  for  the  Lake  Survey  for  1871,  I  suggested  as  one  of  the  causes 
fur  siiddoD  aod  extreme  oscillations  of  the  surface  of  a  lake,  the  passage  of  a  tornado, 
ptrhapB  at  a  coneiilerablo  distance  from  the  poiut  al  which  the  osciliutions  were  ob- 
tterved.  No  such  event  so  fitr  as  is  knnwn  bos  been  registered  npou  any  of  the  Lake 
Survey  tlde-gnuges,  but  through  the  kindness  of  M^jor  J.  M.  Wilson,  Corps  of  Eugi- 
ueers.  for  which  1  am  much  indebted,  I  have  been  furnished  with  the  following  iolur- 
niHtiou,  whiidl  apjiears  to  estnblish  the  generation  of  oscillations,  which  may  extend  to 
a  considerable  diijtaDce,hy  the  passage  over  the  lake  of  a  local  storm; 

"  United  States  Engineer  Officb, 

"  (Mwego,  JVeiii  I'ork,  June  24,  ISTS. 
"Mr  DCARGEKKRALiKnowingthe  interest  yon  have  taken  in  the  subject  of  tides  on  the 
lakes,  1  transmit  herewith  u  drawing  showing  the  observations  made  under  my  direction 
during  tbe  rise  aud  foil  of  the  water  here  on  the  llltb  instant ;  1  have  been  so  busy  that  I 
could  not  send  it  before ;  as  you  will  perceive,  bet weeu  2  and  3  p.  m.the  water  suddenly 
rose  one  foot  in  ten  minutes,  and  then  fell  two  feet  in  twenty  minutes,  and  afterward 
continued  to  rise  and  fall  until  T  o'clock,  the  barometer  tailing  nearly  all  the  time. 

"  At  ten  mitiutea  past  3  I  am  informed  a  while  squall  and  water-spout  passed  about 
one  and  a  half  miles  to  the  northwest,  moving  west.  Al  half  past  3  my  overseer  of 
barbor  work  tells  me  that  the  water  around  his  boat  was  suddenly  covered  with  bub- 
bles ;  the  flab  came  to  the  suTfoce  apparently  paralyzed  for  an  instant  and  then  disap- 
p4!ared;  the  bubbles  were  accompanied  by  a  slight  rumbling  sound.  Asfaraa  I  can  learn 
tliis  wave  was  noticed  all  along  the  lake  on  this  side. 
"  Yours,  very  truly, 

"JOHN  m:  WILSON, 
"  Major  of  £ngiiieer»,  U.  S.  A. 
"General  C.  B.  Comstock,  DetroU,  Miekigan." 

"  Oswego,  New  Yokk,  June  28,  1872. 
"  Dbaii  Grxrral  ;  I  am  informed  that  the  wave  of  the  I3th  instant  was  noticed  at 
Charlotte,  eighty  miles  west  of  this  place;  at  Oak  Orchard,  one  hundred  miles  from 
bere;  altfaongh  I  am  dredgii^  there,- the  dredge  people  did  nut  notice  it;  but  nlOtcott, 

R  a  v  r      ■ 
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one  liDnilrcil  nnd  twelve  milesiTeBt  of  db,  the  pei^le  report  brnviog  saen  an  "  iiiininiKM> 
a«rpeut "  loshiug  the  wavea,  wbich  I  preaumB  was  the  water-spoDt.     I  haTe  bend 
noUiiTif!  from  l.bu  east  of  ua  id  rcfereDce  to  it. 
"Yiiu  call  uiakv  wh.itevm  uae  you  luof  tliiait  proper  of  the  diaffiam. 
"  Yonra,  very  truly , 

"JOHKM.  wasos. 

"General  Comstcx^k,  Delrvit" 

The  dinjrrain  sent  by  MaJot  WiIboh  ib  mvea  in  Plato  TI.  It  will  be  notieed  that  tbc 
period  of  obvillutinna  lafrom  twpiity  to  tTiirty  njiiiiit>».  From  his  information  it  vooU 
Been)  that  the  oecillution  extended  to  one  tinnilred  and  twelve  miles  wo«t  uf  Oaix^: 
bnt  aa  tlie  IochI  atrain  moved  Icward  the  west,  tbe  nccillalion  there  maj  not  have  bfcD 
derived  from  Oawego,  bnt  from  some  point  to  the  weal  of  it. 

It  wonltl  seem,  tben,  from  the  cuintiilei'stion  of  theirrefpilnr  dnetoatioDsat  Hilvanlu*. 
Harqnette,  and  Oswego,  that  a  prabalite  canse  ie  to  be  foand  in  oecillatiuna  of  Ihehii- 
onieter,  either  local  or  general,  and  in  tbe  acconi[i»tjfing  winda,  periodicity  aiiiing  id 
Mtme  caaea  by  reflectioa  ftoni  an  opposite  sbure. 

C.B.a 

Aftf.ndix  C. 
taivstttian  of  i.  TRiAiratruTtott  where  amgias,  mot  miiEcnoKS,  abb  the  imti, 

tUD  WflRRt:   THERK  IB  A  BtliaUC   IIRABVRRD   BABK. 

Cbauvenet  givea  (Aatrouoiny,  Vol.  II.  554)  one  form  of  tbe  applicatioo  of  tbe  metliod 
of  least  squares  to  condilioual  obtiervatiunB.  Uaiug  bis  notation,  we  are  to  malit  lU 
expression — 

CM)  p-r,"+^W'+r',-^+ 

a  minimum  subject  to  tbe  conditiona — 

.=0 
.  =  !> 

Id  these  expreaaionB,  p',  p",  p"',  &c.,  are  tbe  weiglits  of  the  observed  anglw,  laJ  f'. 
v",  v"',  Ac,  tbe  iiioBt  probable  cnrreetiona,  which,  applied  to  the  observed  vjnM»'. 
»»",  m"'.  &c.,  give  tbe  moat  probable  valiiea  of  tbo  observed  qnan titles  Y',  V",  V"',*fi 

2.  Tbe  general  solntion  of  the  problem  of  finding  the  values  of  v',  p",  f",  Ac-na- 
sists  ID  snhBtitnting  in  (90)  the  valnea  of  n  of  the  r's  derived  from  the  «  oqusliOM  tl 
condition  (i^),  and  afterward  making  (90)  an  absolute  minimom.  Another  frma  <d 
the  solution  is  that  in  which  cbrrelstoB  are  used,  and  is  that  given  by  CbaUTcDM.  ill 
tbe  equations  of  condition  being  treated  alike.  Tbia  requirea  as  many  Donriaiea  ■•' 
aa  man;  Hnel  enuations  for  their  determination  aa  there  are  equaliouB  «f  contflioii. 

Where  ill  addition  to  tbe  side  and  nngle  eqiintinna  tbore  are  also  many  cqMlioM^f 
ooDdilion  arising  from  tbe  measurement  of  the  Bum-anglcB,  tbia  process  giVMagtttf 
namlier  of  correlatea  and  exceasive  labor  iu  solving  their  final  equations. 

3.  The  number  of  correlates  can  be  redDcediby  combining  tbe  direct  and  indiml 
solutions,  eliminate  from  the  diSForential  equation  for  tbe  minimum — 

(91)  p'r'dti' +p"ti"<Ji^' +  ,  .  +  pi°i  «"■'*' l"l +.  .  +  yl»)r<">  *<■>..  =• 
B8  many  of  tbe  correctiona  r  as  there  are  equations  of  condition  BrlBing  from  tbtsav- 
angles ;  the  resulting  niialmnm  equation,  if  there  were  no  other  eqiations  of  eenditioi. 
(side  or  angle,)  wontd,  by  placing  the  co-efflcieuts  of  it',  rfr".  Ac,  Beparalclr  rqnil  l" 
zero,  give  tlie  moat  probable  vatiiee  of  rf,  v",  v"',  Sui.  Afl  otfaera  do  eziat,  tbercsaltinK 
minimum  equatiou  ia  conditioned  by  l.bem,  and  r*,  r"  .  .  .  ,  are  lo  be  found  bf  e<»><~ 
bining  it  wil  li  them.  If  the  elimination  is  done  by  the  aid  of  correlatea,  Ike  Dumbrr 
of  them,  and  of  their  flnal  equationa,  will  be  leas  than  before  bj  die  oitmbtf  sf  eq**~ 
tions  of  condition  ariaing  from  aum-angles. 

4.  The  solution  sket^hra  in  {  3  is  as  follows : 

If  the  nth  Itfm  in  (SI)  Involves  sam-anglai,  so  tbat  tn— 
r("')=Vi"'i  — Mf) 

T(")  =  V'  +  V"+    ,     .     . 
then  we  shall  have — 

J,  «(-)*'(-i=j.("i(iF'  +  M'  +  r"+M"+  .  .  .  —  M<-I)(A.'  +  *"  .  .  .) 
and  Bubstitutiug  in  (91)  it  b 


[  »'    +  a'  1.'  +  a"  r"  +  a'"  r"'  + 
(89)  J  „"  +  i'  „'  +  b-  r"  +  *"■  t-"  + 


(9iy         «•  v"  A/ +  p"  e"  dv"  +      .     .     . 

^r^W+^'  +  v'  +  ii"  .   .   . 


Ml"')<*'  +  *r"+     .    .    0 
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U  the  nth  aDf;1e  were  also  a  Bam-anKk,  n  similnr  anbBtitntton  wonld  be  made. 
ArranglnK  (91)' withreference  to  liir',  dv",     .     .     .    ,   ajidaapposiog  thenth,BjBo,  to 
bo  a  Hnm-BDgle,  we  bttve — 

!'•'+■■- 
(91)"  +pl.)[,l  +  ^i     .     .     .     +(M'  +  H"+     .     .     .    -Ml-l)]  1 

+ >* 

+  ji»l[^  +  i^'    -     .     .    +(M'  +  M»+    .     .     .    -Mcu)]^ 
+!"•"+    ■■     ■ 
+  j'™[i'  +  »"+  .  ■  -  +(M'  +  M"+  .  .  .  -Mi-i)]l 

+ ><to"+    ...    =0 

+  pM\,^  +  g'  +  .  .   .  +(M'  +  M"+  .   .   .  -Mi'ljji 
which  may  he  vritten — 
(91)'"  (o'o'  +  ff"(>"+     .     .     .     +X')(iff' 

+  (/!'i/ +  )!"■''+     .     .     .     +A")d^' 
+     .     .     .     -0 

This  is  the  reaDlting  minimnin  eqnntioa,  and  placing  tbe  co^ffloientsof  dr',  dn",  .  ., 
each  equal  to  zero,  nre  Rball  have  the  moat  probable  volnea  of  n",  e",  -  -  ,Barara8they 
depend  on  the  local  conditiona  of  each  atatioD  (that  is,  on  the  anm-anglea)  alona. 

DiOerentiatia);  {89),  whicb  nov  couCaiaa  only  side  aud  angle  eqaattona,  we  have  the 
fnrUier  oonditions  which  (91)'"  mnat  aatisfy;  they  ore — 

, ,   _    _-      , .      _     _     _     =0 

(93)  


it^dif  +  a"  dv"  +  a'"  dr"'  +  . 
b'dB'  -I  b"  de"  +  b'"  du"'  +  - 
<f  de- +  c"  de"  +  &"  dv"' +     . 

IE  these  eqpations  in  order  by  the  undetermined  factors  or  correlates  I,  II, 
wlding  the  products  to  (91)'"  with  ita  aigns  changed.  And  then  placing  the 
of  d^,  du",    .     .     .  ,  separately  eqnol  to  sero,  we  liave — 

ro'ti'  +  o"(t"  +  n"'o"'     .     .     .     +?,'    =0"    I  +  V    II  +  o'    III     .     .     . 
(93)'   \  0"  v"  +  3"  v"  +  p'"  v"'     .     .     .     +  a"  =  o"  I  +  fc"  II  +  e"  HI     .     .     . 

S  y  t'  +  r"  v"  +  y  If"   .    .    .   +  x"-  =  a"'  i  +  v  u  +  c"'  lu   .    .  ■ . 

In  these  eqnationseverythingis  known  but  the  correctiona  if',  r",  .  .,  lutd  the  eom- 
latee  I,  II,  III,  .  .  If  there  srem  independent  angles,  and  n  eqnationsof  conditiona, 
there  will  be  m  eqnations  in  (93)'  froiu  which  'the  Tallica  of  the  m  correctinas  can  be 
fonnd  in  terms  of  the  a  correlates.  Substituting  these  values  in  (H9)  we  shall  have  n 
«q nations  containing  the  h  oocrelates  as  unknowns,  andhence  their  values  can  be  fonnd. 
Sflbatitnting  these  valnes  back  in  the  values  found  for  the  m  correctiona  and  we  have 
the  latter  in  terms  of  known  quantities,  and  therefore  the  valnes  of  the  angles  which  • 
give  the  minimum  anm  of  reaidual  sqnarea,  all  the  rigid  equations  of  condition  t>elDg 
•atisfled. 

5.  A  modification  of  the  aolation  Just  given  will  usually  diminish  the  nnmeriesl 

Writ*- 

(94)  jr"  =  (e")  +  [*"J 

in  vhich(ii'),  (ti"),  ■  .  .  .,  aTetheconectionsarialngat  theatation&om  thelookl 
(»inditioDS,  (sum-anglce,)  and  are  obtained  by  placing  in  (91)"  the  co-efBciento  of  dv', 
dv",  .  .,  separately  equal  to  xero,  and  finding  from  the  resulting  equations  the  local 
Tolaesof  r',  c",.  .,  and  [r'],  [r"],  .  .  .  .,  are  corrections  arising  from  the  side 
and  angle  equations  to  he  added  to  these  local  oorreotions  to  obtain  the  final  or  total 
correctTons  to  observed  angles.  Subelituting  in  (33)'  the  values  of  v',  &',.,.  ., 
Id  (94),  and  cewrilecUng  that— 

«Htf)  +  a"W)  +  a"'{V")     .     .     .     +X'=0 
^(•')+^'(0  +  /J"'(0     -     -     -     +^'  =  0 


ro're'J  +  a"[tP"l  +  a"'rir"'l+     .      .     . 


=  «'i  +  ii'  n  +  c"  in  .  . 

=  a"I  +  fc"  U  +  c"  m    .    . 
=  a"' I  +  »'"  II  +  o'"  m    .    . 


.oogic 
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Making  the  ume  BiibBtitatiOD  In  (S9),  we  have — 

(89)'  I  ",;,•  t  ?  !''3 1 K  KJ  +  "1  E:;I 


"'.+  e'[i'l  +  ""[""l+""'[e"'l 


W: 


-(-  6'  (r')  4-  '"  (t^')  4-     ■     -     -     ^  »  known  quanlity. 
+  c"  (r")  +  c"  (i:")  +    -     ■     -    ^  a  known  qntniily, 


(89)' will  TEsnlt  ilirectly,  if  in  foTmtnffuumeiicaleqTiAtionBof  cftoAttien (*).*(» 
the  local ly-coriected  values  of  the  obsen't-duuglea  instead  of  tbe  observed  logjciln 

The  values  of  [»'],  [l^"] ,  are  to  be  ftumd  from  (90)"  and  (89)'.  ptwi-r 

aa  those  of  if,  b",  .  .  .  .  ,  -would  be  from  (03)'  and  (69).  HaTiu^  fcond  tt; 
the  final  values  of  the  antcles  which  xutisfy  all  the  cooditioiut  and  make  llur  svj 
the  weigbtiHl  I'^iidiiHl  xqiiarce  a  nuuiwum  result,  oa  appljiing  thou  to  tU  1h.j-; 
corrected  vulues  of  the  auglea. 


Niimtier  the  BlaCiona  from  one  end  nf  the  trianfrnTation  to  tra  ndjiiatedtatIi>'^V' 
At  each  station  arlect  as  fuudanitiijtal  aui;lee  tbouo  uieasarei)  angles  on  which  ill  a.  i- 
ared  angle*  can  be  luaile  to  depend. 

KiiniMtT  these  angles,  atartiiig  from  the  south  point  and  going  ronnit  bv  Ibr  •r'' 

Then  any  angle  will  be  represented  by  a  nninbcr  with  a  subscript  namli-t-  1  '' 
129  is  the  third  angle  at  the  tweltth  station,  1%'  is  the  mean  of  tbe  meaun'mcr  :•  ' 
the  angle  ;  (12])  is  the  local  correction  to  he  applied  to  Vii  arising  from  obsmili''' 
this  station  aloue;  and  [ISa]  is  tbe  further  correction  arisiug  from  the  side  uiJi^ 
equations  wbicb  will  give  the  dual  moat  probable  value  of  12]. 

Any  sum -angle  measured  (including  angles  which  close  the  horizon)  will  be  tip"  - 
in  t«rnie  of  Ihe  fnndatuental  auglea  which  make  it  up. 

1".  For  auj  station  write  out  so  many  t-erius  of  (SI)"  as  will  ioclnde  diStmi'^i'  ■ 
all  fundamental  angles  measured  at  tbut  stutiou,  sum-angles  being  ijcprcGsed  i" ''  ' 
of  the  frindanientol  angles.  If  there  were  (  fuDdamental  angles  at  ISiVe^b-i- 
replace  in  (91)",  iv",  de",  rfr"',  .  .  .  ,  ,  dtC).  bj  d  (12i),  d  (I2t),  d  (IS,),  .  ■  ■ 
(d  12t). 

Place  tbe  co-efBcients  of  d  (ISi),    .     ,    -     ,    ,  separately  equal  to  aero,  and  wtti" 

equations  which  will  give  the  local  I  correctiouB  (12,)>  C1^)>11''^)> "■ 

at  thin  station. 

ThevaluoBofa'.o",     -     .     .     .     ,    jy./S",    ,         .     -     ,    iii(91)'",WBiwwU-- 

Do  the  same  for  each  station. 

2*.  Write  out  theaugleundsideequatious  iu  ttieform(89),anda',a" 

V,  b",     .     .     .     .     ,    are  then  known.  , 

3°.  Find  from  (94)  the  values  of  tbe  known  qunntitiea  Bo',  ■»", '  : 

then  wri'teoutequation8(9S)"an(l(83)',in  which  [f'],[F"J,     .     .     .     .    ,  treKP  '' 
hy[I,],    .     ;     .     .     ,fn.„],     ....  .which,  with  I.  II,  III,     ....   .•■'•'^■ 
oijly  unknowns  in  them.  Find  from  this  foTiu  of  (9.t)"  tbevalueaof  [lil 
Lm.],  in  torms  of  1,  II,  lU,     .....  und  substitute  the*e  valaesin 
of  (tKIJ.i    There  will  he  r  of  these  equations  containing  ar     ~'~ 
relates,  whoso  values  may  now  he  found. 

I'.Substitutethevaluesofl,]!,!!!,    ....    ,in thevalnesof[l,] 

[nin],  Just  found,  and  the  tattur  wilt  be  given  in  terms  of  known  qnaniitin  . 

5°.  Apply  these  correctious  [Ii],  .  ,  .  .fm.l.totbetocalniostprobableTJwi"'- 
angles^aua  we  have  the  dual  most  probabla  values,  satisfying  all  the  cowtl'*'"' 
waking  the  sum  of  the  weighted  residual  squares  a  minimum. 

2ioU  information  vf  ejuolioi 

I.  In  a  trinn^lntioa  wbieh  is  a  closed  geometrical  (igare,  there  an  crrtan  pan 
maticsl  conditions  which  mnst  be  rigidly  fulfilled  by  tbe  true  values  of  thr  nc" 
we  write  in  the  form  of  au  equation  such  a  rigid  condition,  and  then  inh«i:i*'- 
for  the  true  angles,  tbeir  observed  values  plus  their  unknown  moat  probi hit  crtt*^' 
we  shall  hare  sncb  a  nnmerical  equation  of  condition  as  we  are  to  eonsidiX'  »' 
present  case  those  equations  arc  uf  ihre    '  '    ' 

1°.  Those  lof al  equations  arising  at  nLj . 

angles,  including  under  this  bead  angles  which  a 
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The  rif^id  couditioa  in  thia  ia  of  the  form— 

P  =  A±  B±  C±     .     .     . 
when  P  U  tbe  trne  (nm-angte  and  A,  B,C,  the  tme  partial  angles.    Denote  the  ob- 


•sbserred  v&laea  pins  their  oonections  we  hare  the  Damerical  equatioa  of  condition— 

P  +  rC)  =  A'  +  r'  +  B'  +  r"  +  C  +  p"'    .     .     . 
^■hieh  may  ke  vrilten  in  the  fonn — 

n' +  a' v-  +  a"  v"  -i- a"  v"'    .     .     .     =0 
2°.  Equations  ariainf;  from  the  □ecewiitj'  that  the  anm  of  the  angles  of  a  spherics] 
triangle  abail  oqual  l&P  -J'  '  when  i  ia  the  aphericAl  exceaa. 
The  rigid  oquatiou  ia — 

A  +  B  +  C  =  ieO°  +  e 
And  the  namerteal  eqnntion,  derived  as  before,  is — 

A.' +  V  +  B' +  t"  +  C  +  v"' =  180°  +  t 
^hich  nifty  be  written  in  the  form— 

■'  +  o' «/  +  a"  e"  +  a'"  e'"    ,     .     .     =  0 
These  are  called  angle-eqoationa. 

3*.  Eqnivtiona  acisiog  from  the  necessity  that  in  .  j 

ft  geometricftl  fignre  any  side  con:ipute<l  from 
another  sitle  dhall  be  tb»  HAine  by  whiktever  ronte 
eompnted.    These  are  called  aide-eq nations. 

Thus,  in  the  figure,  ed  mnst  have    the    aame 
value  when  computed  by  whatever  route  from  ab. 


We  have- 

aod  also — 


ao    eo   <Io   cd  _ 


w     at!     eo    tio 


or,  dividing  o>e  eqnfttien  by  the  other — ■ 


1  = 


From  the  proportionality  of  the  i 


Bsof  the  anglestotbooppoaiteaidea,  thia  becomes — 
.__sinAi    sin  A]    ain  Aa   sin  Ai   ain  A-, 
~snrTt,*^[ir^'Bm  lii'sSnTJi'sinBi 
ivliich  is  the  rigid  eqnation  of  condition. 

Substituting,  as  Itefore,  for  the  true  angles  their  observed  valnes,  A'l,  A'j,  .  .  .  '  , 
plus  the  most  probable  coiTQotion,  D*,  d",  .  .  .  ,  wo  hare  the  numerical  equation 
condition — 

n(^+/)   ain  (A'.  +  f"  )    ajn  (A',  +  «'"  )   sin  (A'.  +  ■:")   sin  (A'.  +  V) 
n  (H'l  - 


(3>1 


n  («',  +  »•")    8ln{B'a  +  i)"i')    aintB^  +  t^')   sin  (B', 
To  get  this  into  a  lloear  form,  the  simpleat  way  is  to  take  the  logarithm  of  (3),  giv- 
ing— 

(3)'  logBinfA'j-|-p')  +  loKsinCA',  +  r")  +  IoEsiaCA',  +  0+     -     -     - 

=  log  sin  (B',  +  B")  +  log  sin  (B',  +  r'")  +     .     .     . 
and  t«  recollect  that  since  t^,  v",     .     .     .     ,  are  only  one  or  two  seconds,  we  may  write— 
Iogain(A'.  +  B')  =  logsinA',  +  f  ^J-rlogMoA',).^ 
logriB(A',  +  0  =  l«g«iiiA',+  (^  A-logf^nA',)  t." 


n  vrhieb,  ff  the  angles  ai 


n  seconds,  we  may  replace —    . 
^loR8inA'„&o.,     .     ,     . 


by  Google 
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(3)'  \ 

log  ain  A'l  +  <!"  r*  +  log  ain  A',  +  *'  r"    .     .     . 
=  loR  MB  B,'  +  art  r^  +  log  siD  ffj  +  J«  r* 
whicli  may  be  i*tH((«i  in  the  form— 

m'  +  fl'p'  +  a'V+  ...  =0 
2.  We  haTe  now  efaonn  how  to  obl«iti  the  nomercial  eqastions  of  oondilkie  fpi' 
rigid  ;,'eonietricaI  oticn.  As  there  is  eomelimes  ilifficalt;  In  aelectiu^  th«  IMIM.  — :  > 
teiuurkH  may  be  lueful,  as,  if  too  fair  are  selected,  the  Bftjiutiaeat  mil  be  iDcompli' 
and  if  tou  msuj,  (some  not  being  iudependent,)  tUe  labor  nill  be  iiiiiiiii  iMiiih  r.- 
crpeuql. 

In  a  continuous  triaDgalation,  one  measured  base  and  two  measared  >n);ka  a  <.^l 
triangle  nil!  absolutely  lii  all  other  parts  of  the  triangnlation  by  compotatioi.  I 
any  of  those  other  parts  are  also  measured,  each  snch  part  will  give  wi  equliia-r 


Side-equalioiit, — From  a  known  side  two  directions  fix  a  tlard  point.  From  wi ' 
these  three  points  two  directions  fix  a  fourth  point,  and  so  on.  In  a  net  of  ■  pon'' 
of  which  two  are  known,  being  the  ends  of  the  baae,  p  —  S  wilt  have  to  be  uol  * 


will  require  2  (p  —  ii)  direclions  from  known  points.  Any  additional  dirrwtioo  ol 
from  a  known  point  will  be  Buperfiuoua  and  will  gire  a  slde-equ^^ion.     It  I'j  r 

Kinta  be  connected  by  I  lines  olxMirved  over  &on>  a  known  toward  the  unknown,  vr-^' 
Te,exclu(liiii[  thebaBB,  1 — I  directiona,  of  which  1 — i — 3(r — 2)  ara»apcrfiD(Mn,{ir  .: 
1—8  p  +  3  Bide-eqnationR. 

Angte-tqaiiliomt, — la  a  polygon  of  p  sides,  the  sum  of  the  angles  ii  kn»wn,  aid  kr  ■ 
gives  au  equation  of  coDdiliou.  If  two  of  its  rerticee  be  connected  by  m  new  Gar.:-" 
new  polygons  will  be  formed,  giriuK  two  new  known  sums,  bat  only  ooe  ■nd«pr»l''. 
equation  of  condition,  since  one  of  thesnmsdependson  the  other  and  tbe  origiB^ -^ 

Hence  each  new  line  which  must  be  observetl  over  from  both  euda  girea  >■  K.'-  - 
equation.    When  there  are  I  lines  there  will  be  I— p  -f  1  angle-cquationa. 

The  number  of  side  and  angle  equations  now  being  known,  to  find  them  j/nrrti  » 
follows : 

StarCine  thim  known  points,  two  directions  toward  a  new  pmnt  fix  it ;  aod  cacl  >- 
ditional  direction  from  a  known  point  gives  a  sidc^nation  ;  if,  at  the  new  poist  ■' 
independent  angles  between  these  directions  are  obaerved,  etwh  aaQbv^gttpTttf'j' 
equation. 

C.B.i" 


LENOTHB  OF  THI  riVK  HBW   LAKE-SmiTET  YARIW. 

The  ElTe  new  lake-survey  yards  are  marked  L.  B.  No.  6, 7, 8,  9,  10.  Tbey  wr  )<tw 
bars,  one  inch  wide  by  sixth-teuths  of  an  inch  thick,  having  eylindera  foor-irsiL'  ' 
an  inch  in  diameter  at  each  end.  Iwaring  agates  groimd  to  a  radina  of  fwr  tati-' 
The  extreme  points  of  the  agates  are  appruxiuialely  one  yard  apart,  and  pwjucl  ••' 
their  cylinders  six-tenths  of  an  inch  beyond  tbe  ends  of  body  of  yards. 

Tlie  two  new  yards  of  tbe  Office  of  Weights  and  Measures,  wiUi  wfaieh  thr  hfct-fai 
veyyardswere  compared,  are  called  "  Transfer  Yards  A  and  B,"  and  an  liln  Ariiviv 
Id  every  respect,  save  that  at  the  middle  of  tbcir  lengths  a  small  well  is  t>M«d  lu  (^ 
middle  of  their  thickneas,  and  at  the  bottom  of  the  well  there  ia  a  fin«  bna  rafn*'*! 
on  a  small  silver  surface.  The  olyect  of  this  line  is  the  ready  microacopic  aapaiiH' 
of  the  lengths  of  these  two  end-measure  yards  with  the  British  stand ard-yaid^  Uiru' 
No.  II  anil  malleable  iron  No.  S7,  in  poseeeslou  of  the  Office  of  Weighta  and  Mwiaw 
these  latter  being  lino-measare  yards. 

The  microscopic  comparison  of  No.  II  with  the  ^stanc«  between  tbe  t«*li»''- 
the  wells  of  A  and  B  when  they  are  arranged  in  line  and  in  contaot,  in  tbekmrit*' 
ent  possible  orders,  gives  at  once  tbe  lengths  of  A  and  B  in  terms  of  No.  11. 

In  determinins  the  values  of  A  and  B  in  terms  of  Britiab  btonn  No^  11,  (A4^   ■> 
determined  on  the  new  microecopio  comparator  of  the  Oflloe  of  Weighta  aad  HmM- 
liy  Mr.  Lane,  and  Mr,  Hilgard  gives  as  the  probable  error  of  the  naoltinc  vat**  -      ' 
(A+B)  0.0OOOH  inch. 

The  value  of  (A— B)  is  0.000891  inch,  and  was  determined  on  the  Baxlon's  vpmf 
Mr.  Hilffard  does  not  attempt  to  aasigD  the  pnilMUa  emt  vS  this  value,  wwd  >>' 
be  much  less  than  that  of  (A-fB). 


.,„,Googlc 
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Hr.  Hilgaril  fflven  as  tbe  result  of  oompnriaonB  of  traoRfer-j'ardB  A  and  B  vith  Drit- 

isb  bronze  No.  11,  the  temperatDre  twtugSl.Til  F,  at  irhich  No.  11  in  a  British  yard. 

A  =  No.  11+0.00(»197  Inch. 

B  =  No.  11+0.0000385  inch. 

Taking  the  «o-etflcient  of  ezpuiaion  of  i.  and  B  as  O.OOOOOST,  which  Mr.  Hilgaid 

tbiiilcs  it  (lues  not  sxoeed,  wa  have  for  lengths  of  A  and  B  at  63°  F.,  dcDotiog  one 

Britiab  yard  bj  Y. 

A  at  6*5  F  =  Y+0.00(1993  inch, 
B  at  62°  F  =  Y+0.00Oloa  inch. 
The  comparisona  of  L,  8.  yarde  No*.  6,  7,  8,  9,  10,  with  A  and  B  wete  made  on  the 
Saxton'B  Ttyrometerof  the  O9oe«f  Weights  and  MeaeureB,at  teniperatarae  vatyiiiK  flv>iB 
650  to  64".5  V. 

Thojaiemadeof  tbe  Nune  material  ae  A  and  B,  and  their  eompanBoa  with  our  15-foot 
bar  showB  tliat  tbey  differ  iue».effloient  of  expanaiua  very  elightl; ,  if  at  all,  from  the 
valne  giTen  above  for  A  and  B. 

If  we  aasume  their  eo-efflciQnt«  of  expaoiion  the  same  as  thoM  (rf  A  and  B  within  the 
Tange  of  eompaiison,  the  tbllowing  values  for  their  len);tbs  result,  from  tbe  conipnrisoQ 
(bus  far  made.  Theae  resnlts  most  only  be  couaidered  as  prelimiuaty,  as  further  eoui- 
piatiaana  will  be  made. 

At  62°  L.  8.  Ko.    6  =  y+0.0000aineh, 
At6a°L.S.No.    7  =  Y+U.00l33inoh. 
At  62°  L.  8  No.    8=  Y+0.0«002  iaeb. 
Atfi2°L.8.  No.    9=Y+0.00159inoh. 
At  02°  L.  6.  No.  10  =  Y+0.00155  inch. 
Lahe-Barre;  jards  Nos.  6  and  7  were  compared  with  each  of  A  and  B,  and  on  moTe 
than  one  da;  and  eombiiiing  the  ecmparisons  by  least  squares,  tbe  proliable  error  of 
the  resulting  values  of  6  or  7  in  terms  of  A  or  B  is  found  to  be  0.00001  inch.    L.  8.  yards 
8, 9,  and  10  were  less  carefully  eoiaiiued,  and  will  be  again  compared  with  Nos.  6  uid 
7.    Mr.  HilganTe  letter  is  appended: 

"  United  States  Coast  Survey  OyncE, 

"  Wiukitigton,  JprU  'ii,  1872. 
"DsakSib:  I  am  at  last  enabled  to  give  yon    the  resnlt  of  the  comparison  of  the 
two  '  woU'  yards,  or  '  tranafer  yards'  as  we  have  now  called  them,  with  the  British 
•tandard. 

"The  one  formerly  designated  as  101  we  have  called  A. 
"  The  one  formerly  designated  as  blank  we  have  called  B. 

"Wefind  thatA  +  B^twice  the  British  bronte  yard  No.  11-f  0.00094a  in.  at  the 
'  '  """  "    '      ■  ■  '   ■'      lattar  is  standard.    From   a  comparison  irf  tbe  74 

peratures  ranging  from  42°  F.  to  73^  F.,  inoluiling 
t  probable  errar  of  ±0.000014  in.  may  be  ascribed 
_  le  yard.    I  would  uot,  bonerer,  draw  the  limits  of 

predsioD  so  close  nntil  veriSod  by  observations  in  different  yeara. 

"  Tbe  comparisona  of  A  and  B  were  made  on  the  pyrometer,  the  bars  being  sapport«d 
in  precisely  tbe  sazne  manner  as  in  the  line  compansoDs.  Obaervatious  were  mitde  on 
thirteen  days  at  temperatures  raiigiug  from  50° .1  F.  to  62°.9  F.  No  difference  de- 
ponding  on  temperature  could  bo  discovered. 

"  The  contacts  were  re-adJusted  every  day,  and  the  ends  interchanged.  Tbe  proba- 
ble error  of  one  day's  result  is  Itat  TirgairiTi  of  an  inch,  I  do  not  attempt  to  assign  that 
of  the  mean  value,  which  is  A  —  B=^U.UU089I2  in. 

"We  have,  therefore,  A=Br.  yard  No.  11-t-  0.0009197  in. 
B=Br.  yard  No.  11+  0.00002B5  in. 
"  Full  experiments  tor  the  dilatation  of  the  brass  yards  remain  to  be  made.    The  fol- 
lowing data  may  lie  osefal  in  the  mean  time.    The  comparisoos  with  tlie  bronze  yard 
above  referred  to  show  an  increase  in  the  length  of  the   brass  yard  over  that  of  the 
bronte  Bt«ndard  of  0.0000049  in.  for  1°  Fahr.,  and  as  the  eipaoHion  of  the  bronae  bar 
is  stated  at  0.000342  in.  fur  eachdegree,  that  of  the  American  yard  becomes  0.0003469  in. 
"  Similarly  we  have  found  from  comparison  of  Ijetween  temperatures  61°  and  60°  tbe 
iron  mater  with  a  brass  one  of  the  same  metal  us  the  yards,  an  iocreaso  of  eipanaion  of 
O.D001301  in.  over  that  of  the  iron  for  1°;  takiog  the  proportional  eipanaiuu  of  the  lat- 
ter at  0,00000642,  we  find  for  that  of  the  brass  bar  0.00000973.    Tbe  urecediog  value 
ci>rTe8ponda  to  O.00OOO964.    Mr.  Uasaler  found  0.00001051,  but  in   order  to  bring  Mr. 
Haailer's  value  of  the  meter  observed  at  32"  to  Clark's  value  at  62°  we  must  alkiw  a 
proportional  expansion  of  0.O0OOO962  for  the  Troughton  scale,  the  expansion  of  which 
baa  not  been  found  to  differ  visibly  from  that  of  onr  yards.    It  appears  probable  that 
the  co.«fflcient  of  expansion  of  the  yards  does  not  exceed  0.0000097, 
"  Yonrs,  respectfully, 

"J.  E.  HELGASD, 
"A*»iila»t  in  Charge. 
"  General  C.  B.  Comstock, 

"  a»ptniHmie»t  ViHteiState*  LakeSan^,  DetroU."  vli^^lc 
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Appendix  E. 

Office  United  States  Lakr  SmtTT. 


F  16.  !■ 


Major  :  In  obeilience  to  yonr  onlera,  I  have  the  honor  to  gnbniit  the  followin'  :'■• 
npoii  thp  coiiBtaDtA  aD<1  erront  of  the  new  Troiij;htnn  &.  Simmt  rrpi-nliug;  ll>"-: 
ThiH  instrament  bat  a  horizontal  nuil  a  verticitl  liuib,  each  1*^  influx  in  ili»in<':iT.: 
gnulnitteil  to  live  minntos.  The  horizontal  limb  ia  reail  to  Binglc  hh'oqiI*  bviiF>i  "i- 
ailo  readiug-microscopee.  The  verticnl  limb  ii«  reud  to  five  wecnniU  )>.v  twi>  wy;-- 
Tenners.  The  t«lu3cni>e  bns  a  S-JDch  object-Klavt,  and  a  focal  li;a|;lh  of  l>^.T  iurh--^  . 
i*  provided  with  an  illumiDatiQK  axis-lamp,  one  diajconal  and  two  direct  ryi^ii' 
Thn  outer  vertical  axis  carries  the  horizontal  limb,  is  i.i  inches  loni;,  and  faa-t  i  <h.- 
b^rof  I.^  inches  at  the  U)ip«r,  and  V2  inches  at  Che  lower  end.  It  tiUi  iutu  a  trip-'-.. , 
rpBljf  npon  a  shoulder  at  its  opper  end.  The  shoulder  Is  ft  inch  wide.  Th.-t-  •- 
ineiinB  of  odjuBtinj;  thiB  bkIb  so  as  to  make  it  lit  tighter  or  looser  Id  tbe  tri)»l.  ' 
present  it  lits  perfectly.  Both  axis  and  tripod  are  of  braBB.  The  inner  axis  carri'-it 
telescope  and  reading  microscopes,  is  of  steel,  5  inches  long,  diameter  at  upper  n-. 
inch,  at  lower  end  ^  inch.  The  lower  eml  rests  npon  an  adjustable  plate.  .*>  lliv 
con  be  raised  or  lowered.  This  axis  was  broken  lost  summer  nbile  the  inslninii-ii^  < 
beinii!  transported  from  tbis  office  to  Green  Bay,  Wisconsin.  A.  new  one  has  beeu  r.- 
I>y  WUrdemanD. 

'During  the  examination  the  instrnment  was  mounted  on  one  of  tbe  stone  p<>-t' 
the  observatory. 

Tbe  value  of  a  division  of  the  level  on  the  Terticnt  limb  was  found  by  cooifan-i: 
with  the  level  belonging  t«  aattonomicHil  transit  No.  IS  (WBnleraanp. )  Tb-  t- 
of  it  level  readings  gave  a  vains  of  ■2".'2i.  Tbe  same  rcHuU  wna  obtained  by  no.  ' 
ingit  with  the  vertical  limb.  The  value  of  a  division  of  the  axis  or  stridinc  li".-''' 
found  in  the  same  way.    The  mean  of  '.K  level  readings  gave  »  value  of  1'  .uj  i":  '' 


divi 

The  angle  which  tbe  t 

The  inner  axis  wai 
then  revolved  180°  ai 
gives  tbe  inclination  of  the  outer  axl 
t«n  times  and  a  mean  taken,  Tbe  o 
inclination  of  the  inner  axis  found  it 
diffeience  of  these  two  inclinations  ii 
in  the  direction  of  the  level. 

The  level  «aH  next  placed  in  a  oe*  ... 
retwated.  If  the  outer  axis  is  perpendicular,  tlx'n  tbes 
of  tlie  inner  axis  from  the  vertical.  If  the  level  be  at  right  angles  to  tbe  ino"i  •'  - 
theite  differences  are  the  deviations  of  tbe  level  from  a  horizontal  plane.  Tfcp  i-- 
where  the  deviation  is  a  maxitenai  and  the  maximum  deviation  can  be  compnln  '. 
the  followlug  method : 


s  make  with  each  other  was  fonni)  in  the  foII< 


the  direftion  of  tbe  le\-el.  Tbis  wis  ir\>i 
Iter  axis  wan  then  clamped  to  the  tripod  ar'i 
the  same  way  and  for  tbe  same  dirrftinD.  ' 
tbe  angle  which  tbe  axes  make  with  eacb  <>' 


by  Google 


b,  Google 


Sketeh  of  the  hco  rertieal  as 


byGoo<^lc 
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L«t   C  ^   b«  the  first  position  of  the  level ;  C  ^  its  horizontal  proJectioD ;  C  B 
ei^ond  position  of  tevol ;  C   G  its  horizontnl  projection ;  a  =^  angle  between  firat  and 
«-<^n[iil  position ;  o  =i  deviation  fnr  Ant  position ;  b  ^  deviation  tor  second  poailion. 
Tln're  iH  one  position  in  which  the  deviation  of  the  level  will  be  zero. 
Let  D  E  l>e  that  position  : 
T]i«[i- 

•inf  :siD  t::sin  ACD:sinBCE 
but— 

BCE  =  180=— a  — iCD 

MDCsinCieOo— o— ACD)=sinfc8inACD 

Bin  e  Bin  (laCP  — o)  008  AC  D  — cos  (180  — a)  sin  A  CD  =  sin  isin  ACD 
Dividing  bj-  sin  AC  D  it  hecontea — 

Bin  c  Bin  (18(P  — o)  not  AC  D  —cos  (180=  — o)  =  sin  b 


itACD  = 


!0B(1W— O) 

uYieO"  — a) 

>.  h,  and  c  beiofc  known,  the  angle  A  C  D  becomes  known,  which  gives  the  position  of 
I)  K.  or  the  lino  of  no  deviation.  The  maximum  deviation  is  at  right  angles  to  D  E, 
uruu  thellnoof  C  H.     To  find  maximnm  deviation, 

sin  A  C.D  :  sin  H  C  D  or  91P  : :  sin  o  :  sin  of  maximom  deviation,  or 


n  of  masimDm  deviation  = 


sin  A  C  D 


t'viinllj  b  and  e  are  so  small  that  the  angles  themselves  can  be  nsed  instead  of  their 

Tlic  level  was  read  in  tbitd  position,  and  the  deviation  thns  obtained  compared  with 
till'  rompnt-ed  deviation  for  a  oheck  upon  the  work. 

Tliri'e  separate  determinations,  requiring  464  level-readings,  were  made  with  the 
fiiNowing  resultn: 

Kirxt  dvtrrmination  gave  angle  between  two  axes 7".8 

^'('onU  del«rminatiun  gave  angle  between  two  axes ,. 5".d 

riiinl  determination  gave  angle  between  two  axes. . ..     5" .9 

Moan e,"5 

Tiie  line  on  which  the  horizontal  projection  of  the  inner  exia  &Ils  when  the  onlor 

■'imt  determination  from  center  of  limb  to %W 

vi'onil  detennination  from  center  of  limb  to......---..- . .     SMT" 

I'liird  detenuluation  from  center  of  limb  to 193° 

Mean 805" 

The  reason  that  the  first  resnit  differs  so  mncb  from  the  second  and  third  is  probably 
Hi-anse  ita  level-readings  were  taken  with  an  interval  uf  five  boors  between  them, 
luring  which  time  the  stone-iiost  may  havechouged  postiion. 

Tlif  angle  which  the  outer  vertical  axis  mokes  with  the  horizontal  limb  was  fonnd  in 
III- ndlowinff  manner: 

Tlic  di'viatioD  of  the  onter  axis  was  found  in  the  manner  previously  described.  The 
uniT  axiit  was  then  removed  and  a  steel  rule  laid  on  the  borizontal  limb. 

Tlio  level  was  then  placed  on  the  rnle  and  readings  taken  as  before,  the  mle  being 
•■vi-rHed   in  each  position   to  eliminate  the  difference  in  thickness  between  its  two 

The  computations  were  made  as  before.    Sixty-fonr  level -readings  gave  the  follow- 
ig  renalt : 
TJic-  an}|[l«  between  the  outer  axis  and  its  projection  on  the  horizontal  limb  ^  89° 

Till-  borizontaJ  projection  of  the  enter  axis  foils  on  the  line  trova  the  center  of  limb 

The  eccentricity  of  both  limbs  was  determined  by  readings  every  30°  aronnd  the 
mil.  each  reading  being  repeated  four  times  and  a  mean  taken. 

The  eccentricity  was  then  computed  by  the  formulie  given  in  Chanveuet. 

The  following  are  the  results: 

'Ti'utricity  of  horizontal  limb. ............ , . ......     1".5 

'-1'1-ntricity  of  vertical  limb . . V'.9 

lie  line  Joining  centersof  horizontal  limb  and  inner  axis  posses  through 56° 

TIic  lin«  Joining  centers  of  vertical  limb  and  of  alidade  passes  throagbt5°;  angulac 
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distftDoe  between  microscnpes,  179°  Sd'  54".4 ;  augalai  dietatice  between  remien  <m  titt 
vortical  limb,  179°  ^9-  58". 

The  horizoiitiil  axis  was  tested  by  reading  tbe  atriding-lerel  at  t«a  different  devk- 
tioaB  of  tbe  telescope's  axis. 

The  readings  were  repented  Tour  times  and  a  mean  taken. 

The  result  shows  the  irregularities  to  be  less  than  the  emira  of  level-reailingB. 

Tbe  diOereDce  in  tlie  diameters  of  the  ends  of  the  borizonta!  axis  was  fonnd  bj  n- 
versiug  the  asifi  in  its  supports  and  reading  the  level  in  both  poeilioua. 

The  mean  of  twelve  trials  gave  a  cbange  of  6.2  divisioos  of  tbe  level,  the  illnmioit- 
inK  end  being  tbe  smallest. 

The  angles  of  tbe  level  and  axis  Vs  are  eqnal ;  therefore,  dividing  6.2  divisions  bj  4 
sivea  1.55  divisions,  or  1".637,  which  is  the  cocrectiou  for  inequality  of  ends  of  3xi«. 
When  the  instrument  is  used  for  an  astronomical  transit  and  the  illuminating  end  of 
the  axis  is  west,  this  correction  should  be  added  to  the  elevation  of  the  west  end  ottlie 
&xJb  as  given  by  tbe  level. 

Tbe  graduation  of  tbe  horizontal  limb  has  been  tested  in  three  ways  : 

1.  By  computing,  with  tbe  eccentricity,  tlie  readings  of  opposite  micmscopee :  (witti 
Cbanvenet's  formula)  and  comparin^tbem  with  the  observed  readings.  Tbe  maximniii 
difference  found  iu  this  way  was  3" .5 ;  tbe  average  ditference  being  l".l,  which  Li 
aUoat  the  same  as  the  errors  of  reading. 

2.  By  measuring  the  space  between  two  conso  cotive  divisions  with  the  micromettr, 
the  greatest  difference  fonnd  being  0".5. 

3.  By  placing  two  collimators  ou  the  same  post  and  repeating  the  angle  between 

No  Mtisfactory  results  were  obtained  by  this  method,  owins  to  the  nnsteadinna  of 
the  coUimator-posts.  The  focal  length  of  tbe  telescope  is  IVTT  inches.  Dividing  bf 
10  inches,  the  power  of  the  otfject-glass  alone  is  found  to  be  1.8T  diameters. 

The  power  of  the  telescope,  iu  combination  with  each  of  its  eye-pieces,  was  mtM- 
nred  with  Hamsden's  dynameter,  and  found  to  be,  for  the  diagonal  eye-pieoe,35dLaiBP- 
t«TS ;  for  the  direct  eye- pieces,  35  and  24  diameters. 

The  microscopes  for  reading  tbe  horizontal  limb  and  the  magnifiers  for  reading  tlK 
vertical  limb  were  used  as  eye-pieces  in  the  telescope,  and  tbe  power  of  the  combiiw- 
tion  measured  with  the  dynameter. 

The  microscopes  gave  a  Dower  of  94  diameters,  whicb,  divided  by  the  power  of  tbe 
object-glass,  {1.87,)  shows  ttie  power  of  tbe  microscopes  alone  to  be  50  diameten. 

Tie  power  of  the  magnifiers  for  tbe  vertical  circle  was  found  in  the  same  way  U>  le 
7  diameters. 

The  power  of  tbe  microscopes  was  again  iband  by  placinr  two  similar  scales  so  tbit 
one  was  in  tbe  focus  of  tbe  microscope  aod  tbe  other  10  Inches  Irom  the  eye  ;  tb«i 
looking  at  both  at  tbe  same  time,  one  division  of  the  magnified  scale  covered  5E>  diii- 
siona  of  the  other  scale,  indicating  a  power  of  55  diameters  in  tbe  microscope.  Willi 
high  powers  the  error  by  this  method  may  be  4  or  S  diameters.   The  first  msthod  is  moeb 

liie  power  of  tbe  magnifiers  being  low,  both  methods  gave  it  tbe  same. 
A  number  of  five-minute  divisions  on  different  parts  of  tbe  limb  were  meseortd 
with  microscope  B.    Tbe  mean  was  4  revolutions,  59.2  divisions. 

The  readings  of  this  microscope  shonld,  therefore,  be  multiplied  by  1.0027,  to  reduce 
them  to  minutes  and  seconds. 

Id  a  similar  way  it  was  found  that  the  readings  of  microscope  A  shonld  be  milti- 
plied  by  1.0069. 

There  are  four  vertical,  two  horizontal,  and  two  obliqaespider-linas  in  the  telescope. 
Tbe  two  oblique  lines  are  nearly  vertical,  crossing  each  other  in  the  center  of  tbe  field. 
For  tranait-work  their  intersection  can  be  used  for  the  middle  line. 

Tbe  intervals  between  the  lines  were  fonnd  by  bringing  each  line  sepantriy  to 
coincide  with  the  spider-line  of  the  collimator,  reading  tbe  angle  from  the  bMiuntal 
limb  of  tbe  theodolite.  The  vertical  angle  being  zeru,  no  corrections  were  nqoired. 
Tbe  lines  are  numbered  from  the  illuminating  end  of  the  axis. 

The  mean  of  60  observations  gave  the  interval 

froml  to  2 M'.67 

Tbe  mean  of  60  obswvations  gave  the  internl 

from2to3 15".(0 

The  mean  of  60  observations  gave  tbe  interv^ 

from3to4 IV.tO 

The  mean  of  60  obsovations  gave  tbe  inlernl 
frwn4to5 IfM 


■e  not  satisfactorily  dotermined.     Befon  being  adopted  tbej 
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i8  fonud  bj  readiDR  the  microscopo  apon 
,  brin^iDg  it  back,  oud  readiug  a  secuDd 
.  Twenty-one  trials  showed  the  average  diSereace  of  a  siUKle  obserrntioD,  from 
[n«  mean  of  all,  to  be  D".3. 

The  error  of  a  sinicle  pointing  waa  found  bj  bringiag  the  spider-line  of  tbo  tel- 
escope ui>on  that  of  the  oolliuiatoc  and  reading  both  microscopes;  the  telescope  was 
lUxn  turned  slightlr  iu  azimuth  and  both  uitcronieters  turued  part  of  a  revolution. 

The  telescope  .ind  micrometeni  were  theu  brought  back  as  near  as  possible  to  the 
origiuul  position  and  read  a  second  time.  The  diSiirence  in  the  two  readlDES  is  the 
caubiiied  error  of  pointiog  and  reading.  Twenty  trials  showed  the  aTerago  difference 
of  a  aiogle  pointing,  from  the  mean  of  all,  to  be  0''.4. 

Tile  nipuuting  powon  of  the  telescope  were  tented  by  repeating  the  angle  between 
tiro  collimators  staudinj;  ou  the  same  post.  It  was  foand  that  passing  street-cars  and 
heavily  loaded  wagons  jarred  the  collimators  so  as  to  make  permanent  changes  in 
tlie  angles.  This  test  was  therefore  vnluuluss.  A  large  aatrunomicHl  transit  was  next 
nwd  for  a  collimator,  and  the  angle  between  the  onteide  spider-lines  was  measured. 
Thomcandifterencuof  asingle  pointingfroni  the  mean  of  all  was  l".l.  The  mean 
dilfercncQ  of  a  set  of  five  reiietitions  from  the  mean  of  all  was  0".3.  These  qaanti' 
tirs,  of  course,  vary  with  the  observe!?,  and  the  conditions  of  light,  steadiness,  d^c. 
Tliej  show  approximately  how  much  of  the  error  iu  actual  work  should  be  attributed 
tu  the  instrument  and  observer  and  how  much  to  phase,  horizontal  refraction,  twist 


of  post,  d 
.ifuring 


Di;  the  examination  of  this  instrument  there  have  been  no  defects  of  any  mag- 
iiilnde  discovered.  The  errors  of  eccentricity,  elliptlcity,  and  graduation  are  small 
Tlie  material  wid  workmanship  of  the  construction  are  of  the  best  quality. 

BUMHARY    OP    BEaULTB. 

V.ilue  of  one  division  of  stri  ding-level 1".05 

Value  of  one  division -level  on  verticle  circle- S".24 

Wire  iiiteivalH  from  1  to  2 HM9 

Wire  intervala  from  2  to  3 1^.03 

Wire  intervals  from  3  to  4 H'.83 

Wire  intervalB  from  4  to  5 14".44 

Augle  between  outer  oxis  and  its  projection  on  horizontal  limb 89°  59'  4fl".I 

Projection  of  onter  axis  on  horizontal  limb  falls  on  the  line  fh>m  cen- 
ter of  limb  to 44" 

Angle  hetwceii  two  vertical  axes ■ 6".5 

PiojectLon  of  inueT  axes  on  horizontal  limb,  when  onter  axis  is  verti- 
cal, falla  on  the  line  from  center  of  limb  to .. 305° 

Eccentricity  of  horizontal  limb 1".5 

Line  through  centera  of  limb  and  inner  axia  paaaoa  throDgh . ......  5BP 

Angular  distance  between  microscopes 179"  SSf  64" .4 

Kiccntricity  of  vertical  limb 1".9 

Line  through  centem  of  limb  and  alidade  passes  tbrough 15° 

Augiilor  distance  between  verniers 179°  59"  58" 

Co-efflcient  for  correction  of  micrometer  A I.00C9 

Co-efficient  for  correction  of  micrometer  B 1.0027 

Axis  correction,  1.55  division  of  level,  or l".f)27 

I'uH'er  of  telescope  with  diagonal  eye-piece -.   35  diameters. 

Power  of  teluBcope  first  direct  eye-piece 35  diameters. 

Power  of  telescope,  second  direct S4  diameters. 

I'owiT  of  readiup-microBcoi»es 50  diameters. 

Power  of  magiiihers  on  vertical  circle 7  diameters. 

Maximum  error  found  in  graduation 2".5 

iluan  error  of  single  reading  of  microscope 0".3 

Mcao  error  of  ainKle  pointing  at  some  object 0".4 

Mian  error  of  single  measurement  of  an  angle l".l 

Mean  error  of  live  repetitions 0".3 

Very  respeotfiiUy,  yonr  obedient  serraDt, 

E.  8.  WHEELER, 
jMiMml  {Tailed  aimlm  Ukt  Airwy. 
GenenJ  C.  B.  Comittock, 

ilUfor  nf  Engtnten. 
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Apfrndix  F. 

United  States  Naval  Observatokt, 
WathiKglon,  October  36, 1^1. 

Sib:  Therewith  inclwe  adescriptiou  of  the  iDHtniments  nsed  in  the  obeervUiana W 
determloe  the  clnck-corrections  employed  \a  the  determi nation  of  tbe  diffrrennoF 
longitude  betneeit  Detroit  iuid  the  United  Stutea  Naval  Obserrntory,  together  Tiih 
the  deduced  clock- correcti on*  and  rates. 

The  observatioDH  were  Dtade  with  the  transit-itiBtniiDetit,  vhicb  U  mounted  id  the 
eiist  wiug  of  the  Observatory,  42,9  feet  (O'.oaS)  oast  of  the  center  of  the  dome.  This 
iDHtriiment  has  a  focal  lenj^th  of  64.4  iiichea,  aud  an  aperture  of  5,33  inches.  The  »p- 
l«m  of  transit-threndB  is  divided  iuto  live  sots,  kuowti  as  set-s  A,  B,  C,  D,  and  £.  idiI 
the  folloninK  table,  deriveil  from  ohservations  by  Professor  H.  Ytunall,  Uaitcd  Staiirt 
Navy,  ill  1^1,  shows  the  reduction  for  each  wire  lo  the  mean  of  seta  B,  C,  and  D,  nhcn 
the  claiDp  of  the  instcuraent  is  east: 


A,  + ;«.-« 

.. 

lEi 

.i« 

^ 

ll-Jtw: 

B,  +  15.W» 

i:-K« 

The  observations  were  recorded  on  tho  cylinder.chronngraph,  which  hao  been  in  n« 

at  the  ObHcrvatory  for  many  years  by  means  of  make-circiiit  siBoals  in  tho  usual  tsv. 
The  clock  (a  Charles  Fnidahani]  records  eacb  beat  on  tbe  cbronotcruph  except  the  tii- 
tieth  second  of  each  minute,  which,  for  the  convcuiouco  of  fixing  the  position  of  ibc 
beginning  of  each  minute  un  the  sheet,  is  omitted  by  means  of  u  small  arm,  which,  R- 
voVviDg  ou  the  shaft  of  the  escapement' wheel  of  tbe  clock,  prevents  the  closiogof  the 
circuit  at  that  instant  by  the  clock. 

Tbe  ourrections  to  tbe  observed  transit  of  a  star  were  derived  from  the  obsNTal 
errors  represented  bv  &,  n',  and  m' ;  c'  represents  the  error  of  collirnatioo,  a'  ibe 
eqnatorinl  valne  of  the  distance  between  the  plane  of  collimation  and  the  true  loni' 
dian  at  the  polo,  and  m'  the  distance  between  the  plane  of  colliniatloa  and  the  (ne 
meridian  at  the  equator. 

The  qnantities  represented  by  n'  and  m'  are  need  instead  of  errors  of  ozimatb  ■■>>] 

By  means  of  a  collimating  eye-piece,  tbe  error  of  collimation  and  level  was  obtauM^ 
b^  reversing  the  i nstrn men t  over  a  basin  of  mercury  and  measuring  with  theright^ucto- 
Bion  micrometer  the  distance  between  the  central  thread  and  its  imago  reHected  froB 
tho  mercury.  Letting  e,  n,  and  m  represent  the  corrections  obtained  from  the  observed 
and  computed  errors  e,  n',  and  m' : 

2  A  the  distance  of  the  central  thread  west  of  its  imoKO  when  the  clamp-end  of  tbs 

S  a' the  distance  of  the  central  thread  west  of  ite  image  when  theclamp-«Ddof  tha 

J)  tho  correction  for  tlie  escesB  of  the  radinsof  the  clamp  pivot  =  O.OOB; 
T  tho  reduction  of  tlie  mean  of  seta  B,  C,  aud  D  to  tbe  middle  thread  =  CK.0t4 ; 
a  the  correction  for  diurnal  aberration  ^  —  O'.OIS; 
b  the  level  correction; 

a  the  American  Nautical  Almanac's  place  of  the  star ; 
a'  the  observed  place  of  the  star ; 
</  the  approximate  clock  correction  ; 
c  the  clock  correction  for  each  star ; 
and  we  have  the  following  formnlie,  which  have  been  employed  in  determiDing  tb* 
dock-corrections  from  the  observations  of  each  star : 

ci=-l  (A  —  A')  — P  —  T  +  a,  clamp  east. 

o=s  —  i  (A  —  A')+J>+  '"  +  ^1  clamp  west. 

6  =  —  i  ( A  +  A')  — J»,  clamp  east. 

6  =  —  i  (A  -i-  A')  +p,  clamp  west. 

«  =  a  —  (n'+c'  +  CBec  J) 

seed 
«i  ^  —  «  tan  ^  +  b  sec  ^ 

o  =  a  — (a'^f  m  +  «taua  +  oseoi>     ■ 

d,  representing  the  latitude  of  the  observing  station  =  38°  53'.fi5. 

One  revolntiuu  of  tbe  rigbt-aBoensioD  micrometeivscTew  =  1*.  5865. 
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.  Aiiallm'.'.V.'.'.'.'.'. 

r  jLi,a<im".'.".'". 

L  rrBB  Minorta.- 

r    lli-n-iili«. 

r    CljihinpUi 

I    Kerouljii 

!  L'rwr  Mino'ria...  :  li  U  l*.U     -s!atl 

i    Aqullw ,  la  ISM.IJ  '  -  .11 

'    Aiiiuli.' '1040    B.03     -.IS 

I  Aqiiii»!!^!I!""' IB  M  ST^oo  '  -  !ia 

■     Aiillila- I  1BS7  «.51      -  .IS 

'  Cnronx  lliiri«lu     IS  Kl  14. 44  i  —  .  13 

I    Ophluchi 16    T34.BB-.il 

i  rmuUliHiria...  ,  Iri  H  U.m  I  -l.m 


Is 
1^ 


14  34.6a  I  + 

7  38.63  I  + 
14  IE. 36  I... 


Mav  19.9.  Imnge  e 

May  19,9.  Image  w 

Uav^.9.  Inmicew 

Mav  24.9.  IniOKen 


it,  (K.16;  clamp  eMt. 
it,  (K.  19;  clamp  went. 
It,  0''.  17  ;  clam])  went. 
"  "',19;  clamp  wuat. 


May  24.9.    Iiuage  east,  OMO;  clamp  eimt. 
During  the  obMrvutioua  on  the  I9tti  tbe  clamp  iraa  eaat,  but  it  was  vest  on  the  33d 


Valaee  o/conilanti. 


May  19.  +  O-.  102  +  O".  184 
May  -il.  —if.  114  +  COHri 
May  24.    —  O",  110  +  O-.Odi 


-  O-.  143 

-0*.046 
-0".010 


D*t«. 

5ld« 

r»l  time. 

Conwlion. 

lute. 

in  0  0 

-r  3  130  £  oloie 

-ftftjn 
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A  pTeliminary  redaction  of  the  eomphte  obKervntioas  for  ptntmml  rfiiatiMiW)*-: 
made,  from  wbicli  it  scorns  that  but  little  confidence  can  be  pUoed  m  Uie  tbaIik^ 
Bnch  obaervationa,  sinco  tliey  differ  widely  oa  different  Diglita. 

If,  apon  the  linal  redoctioo,  any  now  light  u  o)>taii)e<^  I  will  iDnnediatelj-  bnv: 
the  lesnlt  to  you. 

Very  respectfully,  &&,  yoare, 

B.  F.  8A^1>S. 
Bear-AdiMirat,  SuptrialaiaL 
Qenenl  C.  B.  Comstock,  U.  S.  A., 

SitjperiaUii{leHt  V.  S.  Lake  Surveg,  Detroit,  ificJU^n. 


Appendix  Q. 

Office  United  Statfji  Lakk  SrBrBr. 

Detroit,  jMmrilA'^ 

Oenbral:  Id  compliance  with  your  Instmctions  I  have  the  honor  to  submit  Otrf- 
lowing  report  on  the  prepuratioDa  for  and  tbe  reduction  of  observations  for  drCfniL' 
inx  the  difference  of  ioiiiiltnde  botireen  the  observatories  of  the  lake  snrTCT  ai  Drt.i'^ 
MichigaQ,  and  Duluth,Minnesota,aDd  between  that  at  Dnluth  and  that  atSainih- 
HiDneuto. 

Early  in  the  season  of  1871  preparations  were  made  for  this  telecrapbic  ciHiDi>n.v 
It  was  not,  however,  until  June  that  the  observers  were  in  readinesB  to  wmpc:^ 
stations  yon  assigned  them;  yonrself,  aided  by  Assistant  G.  Y.  Wisner,  iritb  Jir.'K.- 
Woodwanl  as  recorder,  to  observe  at  Duluth ;  Assistant  A.  R.  Flint,  with  Ur.  J.  v 
Jones  as  recorder,  to  observe  at  Saint  Paal ;  and  myself,  with  Sab-AsisiatAats  Thoaa 
Bussell  and  C.  F.  Bnrton  as  recorders,  to  observe  at  Detroit. 

The  two  sidereal  clocks  (Nob.  l&l  and  35G)  and  two  chronographs  (N'oa.  316  »sd  iC 
of  the  Lake  Snrvey,  made  by  William  Bond  &  Son,  Boston,  were  assignpd  to  tI>  ■■'. 
tremities  of  the  line  at  Detroit  and  Daliltb,  Noe.  l&t  and  -21i;  being  a«ed  K  I<fII'- 
At  Saint  Panl  sidereal  clironomdler  No.  176,  William  Bond  &  Son,  and  meui-tiaic  ciin:^ 
oraeter  No.  4213,  Adame,  were  used.  The  transits  used  were,  at  Detroit,  one  kD->n 
as  the  old  Tronghton  &  Binims,  the  focal  length  of  its  ohject-gloas  being  13  inck-. 
and  with  uye-piece  maguifying  110  diameters,  aud  at  Saint  Paul  and  Duluth  Not.  in-- 
15,  WUrdciiiBun,  respectively,  the  focal  length  of  each  being  33  inches  and  aitb  iJl- 
piece  magnifying  65  diameters. 

The  preparations  made  were  the  mounting  of  the  astronomical  instramentasl  [^ 
troit  on  stuiie  piers  ou  a  new  site,  the  former  observatory  having  bt-en  takes  d"t'.  : 
March,  IStO;  au  examination  of  the  portable  instruments  proposed  to  be  used;  uh!>  ' 
eervatinns  for  personal  equation.  Also  a  stone  pier  was  prepared  for  tbe  mooalicf  < 
the  transit  at  tJaluth. 

At  Saiut  Paul  the  transit  was  mounted  on  a  stone  and  mortar  pier,  built  op  frm  tk' 
fouudatiou-ruck.  Theobservatoriee  weresituatedasfollows:  At  Detroit  tbe  ran  Diii' * 
pier  used  in  this  connection  is  143.7  feet  (or  0'.1:j7)  west  and  146.6  ftvt  (or  1'  .tJI  o  ^i 
from  tbe  west  transit  pier  of  the  old  observatory.  The  east  pier,  above  menimini.  > 
also  3:il.O  feet  west  and  294.0  feet  north  from  tbe  southwest  corner  of  the  sloir  (<'- 
datiou  of  the  Westminster  church  on  Washington  avenue.  At  Duluth  the  trsnal  ff^ 
\ias  150.1  feet  (or  0'.I43)  east  and  110.33.feet  (or  1".IM)  north  from  the  priiuiT  Uur 
galalioD  station,  north  base  on  Minnesota  Point.  At  Saint  Paul  the  traiuil  pif  an 
I5I.3  feet  (or  0'.418)  east  and  46.4  feet  (or  0."48)  soQth  from  the  ■oatbcAM  eHsnc 
the  new  cnatom-honse  on  Wabaehaw  street. 

A  double  telegraph-liue  was  put  up,  connecting  tbe  observatory  at  Detroit  siib  '^ 
main  office,  a  distance  of  three-fourths  of  a  mite ;  and  at  Duluth.  a  single  Hv-  *''<!' 
gronod'Connectiou  at  the  observatory,  was  built  for  tbe  distance  of  two  audo-(>>OT^ 
miles  to  connect  with  the  office  at  Dnlnth.  At  Saiut  Panl  the  obaervatoi?  **  »' 
the  telegrapb-offlce,  and  a  loop  of  wire  was  put  in  connecting  the  two.  Tit  nm.i 
was  formed  by  way  of  Chicago.  Milwaukee,  and  Saint  Panl,  with  repeaters  ai  Chicai.-< 
and  SaiDt  Panl.    The  table  ^distanoesiaasfoUows: 

Detroit  t«  Chicago S^ 

Chicago  to  Milwaukee ' 

Milwaukee  to  Saint  Panl ^■ 

Saint  Paul  to  Dnlnth r<< 

Total K 
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June  15  and  26,  and  July  11,  on  the  former  of  irliich  at  Dnliitb  yon  were  the  observer, 

ami  ou  tlie  latter  two  AsaiHtJkDtWiBiier  nog  the  observer.  Between  Duluth  and  Saint 
Paul,  the  sncceKsful  nights  were  June  14  nod  IS,  on  both  of  which  jou  were  the 
observer  at  Dulnth.  From  observatlonH  made  on  nights  when  comparisons  of  time 
between  atjitiuns  were  nnsoceea^ful,  and  ahra  trom  apecial  observations,  the  wire  inter- 
'valn  of  each  instmuient  were  tested  or  redetermined.  The  inequality  of  pivots  tuid 
TaliieH  of  levels  were  also  redetermined. 

The  method  employed  was  that  by  transmission  of  cloch-aignala.  The  clock-aignalB 
1>etwt«n  Detroit  and  Dulnth  bein)>  automatic,  the  two  cloaks  were  compared  by  con- 
nc^cling  flntt  une  and  then  the  other  with  the  t«]efcnkph-wire,  and  thus  causing  them 
both  to  record  their  beats  simnltaueonaly,  first  npon  the  chronof^ph  at  one  station 
and  then  upon  that  at  the  other. 

Between  Duluth  and  Saint  Paul  the  clock-signals  were  automatic  oul^  in  one  direc- 
tion, and  the  comparisons  were  made  by  the  observer  at  Saint  Paul,  notiiig  on  a  mean- 
time chmnonieter  coincident  beats  with  the  automatic  clock-ai^i^ials  from  Duluth, 
compariaona  in  the  opposite  direction  being  made  by  the  observer  at  Saiut  Paul,  striking 

on  the  break-circuit  Key  in  unison  with  hiH  niean-timr  ~^ ''■■  '^ ""' —  "'" 

seconds  on  the  Pnlnth  chronograph.    By  the 


chronometer,  thun  recording  the 

^     ,  ,  of  signals  transmitted  in  both  tfirec- 

id  loss  of  time  iu  thense  of  repeaters  becomes  practically  el imi- 
mited.  The  errors  and  rales  of  the  clocks  and  the  relative  personal  equation  of  the 
at>servers  being  determined,  the  correct  difference  of  time  between  the  two  stattODsthus 


Where  the  chronograph  was  used  at  Detroit  and  Dulnth  generally  fifteen  wires  were 
observed  on  each  star,  but  nine  only  were  URod  as  constituting  a  complete  observatioti. 
At  Saint  Paul  the  observations  were  by  eye  aud  ear,  and  only  five  wires  were  observed. 
Dnpiicate  readings  from  the  chronographic  records  were  made  and  the  readings 
compared. 

Two  determinations  of  the  clock  corrections  in  each  case  were  made  entirely  inde- 
pendently by  two  computers  and  by  different  methods  :  the  one  by  high  and  low  stars, 
tl)u  other  by  the  method  of  least  squares.  In  several  cases  also  a  second  computation 
lij  the  method  of  least  squoros  was  made,  rejecting  a  few  stars  whose  residuals  were 
large  in  the  first  computation.  In  all  cusee  the  rejected  stars  are  herewith  given,  and 
generally  a  sufficient  reason  given  for  their  rejection. 

The  reduction  by  the  method  of  least  squares  is  the  one  here  given.  With  one  ex- 
ception the  colllmatioa  has  been  detrrmineil  by  revereol  on  close  polar  stars  and  not 
inrluded  in  the  equations  of  condition.  The  rate  has  generally  been  included  in 
the  equatione  as  an  unknown  quantity.  In  a  few  cases  a  sudden  change  of  azimuth 
li:is  been  su^geHted  by  the  oliservations  and  a  new  unknown  nnantily  for  azimuth 
lins  )>een  introduced  and  determined  from  the  equations.  There  is  in  general 
iiuticeablo  »  sradunl  change  in  azimuth  at  night  from  the  south  toward  the  west  of 
—  "-   —  -1  the  direction  opposite  to  that  iu  the  twist  of  stations  by  <1ay,  as  frequently 


At  Detroit  uo  the  l^th  three  stars,  B  Iloolis,  r  Herciilis,  and  r/  HtreuJu,  all  very  near  the 
zenith,  were  rejected,  and  the  t^irtnous  position  in  observing  affords  a  HulBciunt  reason 
for  rejecting  them.  On  the  36th  r  Herc«tii  in  the  zenith,  and  d  Sagitarii  of  very  low 
altitiide,audonJuly  lltbi;  Hfrc»lw,a  Cggtii^aii&v  Qf$Ni,near  the  zenith,  and  0  AquHmanA 
a-  Capricomi  were  rejected.  At  this  station  the  observatory  is  situated  near  a  paved 
Htroet,  on  which  loaded  wagons  aud  street-cars  are  passing  until  a  late  hour.  On  this 
account  there  are  fewer  observations,  since  it  was  necessary  to  commence  late,  and 

Crobably  the  olweTvations  made  are  more  discordaut  than  they  otherwise  would  have 
een.    AC  Duluth  only  one  star,  B  BoclU,  on  the  15th,  being  near  the  zenith,  was  re- 
jected. 

At  Saint  PanI,  on  the  14tb,  two  stars  wore  rejected,  □  Boolia  and  d  Berculin,  there 
being  but  Ibree  wires  observed,  and  these  b^ng  discrepant.  On  the  15th  r  ffrrcutit, 
near  the  zenith,  and  a  CorouEe  Borealis  were  rejected.  The  results  for  clock  corrections 
aud  rateAt  the  three  stations  on  the  several  nights,  taken  from  the  tables  appended  to 
this  report,  are  as  follows : 

Detroit  eloek  oometUm  and  rait. 


Dsle. 

Bvolnk 

So.  184. 

Clock  cwreotioo. 

h™,. 

Ikm. 

-latBTAftrao 

+  0.1. 
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DkIhIH  clock  oorrection,  {tie  raU  bring  eueoliattg  zero.) 


Dbw. 

•^a.^ 

h.  m. 

n  DO 

..        . 

faint  Piiiil  sidereal  chronoMetfr — earrection  and  n 


'  RnnlMnKM 


So.  42ia.         So.  1T& 


DaU. 

Dnlntli  cbronognph. 

CloclcNa    1    Clock  So. 

Clock  Xo.      Ckck  X<L 
184.                   Xt. 

la^H'sii^ieMaioo 

*.m.     t:         Km.    1. 

18  30  itM-ijaai 

ssi^i8  30  4S.00  ,  isaoa 


Date. 

Detroit  ehnwiitnvb. 

Clock  Ko.  1S4.        Clock  Ka.  aX. 

Clock  No.  184.   1    Clock  SiL  til 

A,    «..      f.          Km.,. 

18  31   3i:»4  =  n  u  s.\m 

19  ofi  83.51=18  30  ii.se 

K    m.     t.         K    m.     1 
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Detroit  and  Duluth— difference  of  longUude. 

From  Diilnth        From  Detroit  Mr,ta,  Wave  uil  amu- 


Dulatk  and  &itnt  Paul— direct  eomparieoti  of  clock  and  mfan-lime  chrononeter,  bring  at 
Dttliith,  for  each  ctnnpari»on,  the  mean  of  79  ooneevalire  neaind-breaia  of  Ihe  mtait-time 
chronumeler  ai  recorded  on  the  ckronogmpli,  and  at  Saint  Paul  cainddaicti  of  clock  and 
chronometer. 


Date. 

Dnlath  ehronograph. 
Clock  No.  !S0.      CbcOD.  No.  4112. 

Colnddencea  at  Saint  PmiL 

Clock  No.  ase,  j  Chn™.l.-o.4aii(. 

h.    m.       >.        &.    m.      ,. 
19    03    00.78  =  13    38    SO.O 

A.    ™.      ,,        A.    ™.      ,. 

IB  «  lii^'i  s  fi 

iH   33   oao  =  is   K   05.0 
iH  39  o«.o^i3  01   08!a 



Data. 

The 

raxM  D»  above,  loith  errori 

Of  doc 

_^"'^j_ 

Clock  Ho.  SM.   1  Chron.  N 

Clock  No.  SM.   1  Cbron.  No.  4313. 

IS    M    1I.'23=IS    59'  01 
19    OS    ^19^  IS    58     19 
IS    4S    10.81=18    43    0 

A.    m.      I.          h.    m.      1. 

JOM   15.1 

18    41    3T.41=^18    37    33.53 

18    33    33,«6=IS    W    19.99 
18    35    39.66=18    31    35.98 
18    38    37.66=18    34    33.9.'> 

Dttluth  and  Saint  Paul—differe 


I  Fmni  Saint  Pan 


ObservatiouH  for  rolrttivo  persoiml  equation  wore  made  by  Assistants  0.  B.  Wheelor 
and  G.  Y.  Wisocr  on  April  22  and  34  at  Detroit.  Tlifse  observations  were  lliially  dis- 
cardcil,  owing  to  the  lonf;  interval  Itetween  tliem  and  the  observations  tor  lon)(itade, 
and  also  ou  Recount  of  later  observatiotis  wlien  llio  observers  littd  bad  moie  constant 
practice.  OUaervatioDS  were  also  marie  nt  Detroit  bj  Genernl  C.  B,  Coinstock  itnd 
AsBistnnt  O.  B.  Wheeler  on  May  6,  9,  and  11,  July  7  and  9,  and  August  3  and  4,  with 
the  following  reenltB : 

Ferional  equation,  General  C.  B.  Comslock  and  Aieeittant  O.  B.  Wkeeltr. 

Mays,  iMTi.c.  B.  c  — o.  B.  w =  +  O'.oao  ±  o-.oaa 

May9,  1871-.C.  B,  C.  -  0.  B.  W —  +  COW  ±  O-.OSff 

May  11, 1871,  C.  B.C.~  O.  B.  W =  +  O-.OIG  ±  O-.OIB 

67  b 
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Joly7, 1871,  C.  B.  C.  -  O.  B.  W =  -  W.OO:  iv!*. 

JnlyO,  1871,  C.  B.  C.  -  O.  B.  W =  -O-JWl^'C: 

Augusts,  1H71,  C.  B.  C.  -  O.  B.  W =  —  »jee\±<r-. 

August  4,  IS71,  C.  B.  C.  -  O.  B.  W =  -  I>.<66±W1. 

For  reasons  as  above,  the  results  on  Hay  6, 9,  and  11  were  discarded.  Th«  mniii^c: 
results,  combined  nitb  ilue  regard  to  probable  errors,  give 

C.  B.  C— O.  R  W.  =  -  0'.054  ±  CCOO? 

Observations  were  mode  at  Duluth  for  peraonal  eqontton  between  Gcofnl  (  I 
Ctimatock  and  Assistant  O.  Y.  Wisneron  Juoe  21,  22,  and  24,  with  the  folio wiag  n»'_> 

Perfonat  equation,  General  C.  B.  Conutock  and  JiMlanl  G.  T.  Winntr. 

June  31,  1871,  C.B.C.  -  G.  Y.  W =  -  (COSIl"* 

■    ,rune22,  1H71,  C.B.C.  -  G.  Y.  W =  -  O-.Wt  ;  ■' ~ 

,Jnno24,  1B71,  C.  B.C. -G.  Y.W =  +  W.O®  ± '■-■? 

Tbeso  combined  give  the  following  resn]t : 

C.  B,  C-  O.  Y.  W.  =  -  0'.073  ±  C.OIG 

III  the  altovo  observntions  thu  first  iibservtir  on  any  star  observed  over  tbf  Iru  \, 
of  live  tTiTivi;  the  necond  observer  observed  over  the  last  tali.T,  also  of  Sve  vim  1 
observers  bt^amu  alternately  first  und  Hocoud  on  alternate  stars.  Aiij-ertnr  ii ' 
determination  uf  wires  was  thus  eliniinated.  Obaervatinns  were  also  made  si  r>slv 
for  personal  equation  between  General  C.  B.  Comatock  and  Assistant  A-E-Flicl.- 
.lune  19  an<l  20.  It  was  attempted  tu  oarry  out  tbe  same  method  of  obsMTiBg  ■  L 
been  employed  in  oliservin);  for  differoniTe  of  longitude.  On  the  19th  •^■cbutr.'^'' 
took  the  same  star  over  a  few  wires,  alternating  wires  on  alternate  stars,  Vr.  V.y 
I'ecordiug  time  from  a  chronometer.  Tbe  noise  of  the  chronograph,  clock.  ±c.  a-tt 
it  difficult  for  Mr.  Flint  to  gel  reliable  eye-aud-ear  observalions.  On  ibe  ^L  •  - 
observer  determined  the  error  of  clock  by  observing  different  stars,  Mr.  Flint  i.:i  - 
recording  time  from  a  chronometer,  but  after  the  chronograph  had  been  stopprj.  T: 
resntt  showed  the  personal  equation  to  be  small,  bnt  the  obstacles  in  the  way  i^mi- ': 
giKMl  observations  on  the  first  nishC,  and  the  erro:^  in  tbe  right  ascensions  of  tlu->:.' 
not  being  eliminated  on  the  second  uight,  have  led  to  its  rejection. 

Applying  to  the  difference  of  longitude  above  given  between  Detroit  and  Ih  ■ . 
tlie  personal  equations  and  probable  errors,  neglecting  the  probable  errors  tn  thrtr.'- 
mission  of  signals  and  in  the  readlne  of  the  cbronographic  record,  wbicb1<v''' 
would  amount  to  a  quantity  less  than  O'.Ol,  wa  have: 

June  IS =36(eLS.l±'    ' 

June  26 =  36  Otfl  ±t'' ,;- 

July  11 =3606.77  1:"^ 

which,  couibiued  according  to  weights,  gives  for  the  astronomical  station.  I^I : 

DHlalh  ipeit  of  Detroit  —  36-  05'.81  ±  (f.fUS,  which  becomes,  after  applyioe  lit  n  ■ 
rcctiuns  to  reduce  to  the  former  observatory  at  Detroit  and  to  North  Ban  suuc:-- 
Minnesota  Point;  3S-  OS-.Of)  ±  0".018. 

Applying  to  the  differences  of  longitude  between  Duliitb  and  Siiint  Paul  the  pn^  ■' 
errors  in  tune,  determinations,  aud  for  the  nucortniutj'  io  personal  eqnatioo  i  ptvl*^ 
error  of  0>.0I5,  (as  delerniined  from  observations,  but  uo  doabt  too  large.)  asii  S-'*"  • 
probable  error  of  0'.012,  as  computed  for  a  single  night's  comparison,  we  bsirt 

.InneH =4    01* r<*'" 

June  15 =A  am ± »■••': 

which,  combined  according  to  weights,  gives  for  the  astronomical  statioo.  K 1  '■ 

SalHt  Fa„t  lOfl  of  DuUlh  =4'  0*.79  ±  (C.OiO. 

Hence  we  obtain  for  the  difference  of  longitude  between  the  sonlbeaM  conrr  <T  >> 
new  custom-house  at  Saint  Pan!  and  the  former  observatorv  at  Detroit,  4^  •*'■"'  I 
0'.027. 

CoinbiJiing  above  results  with  that  reported  last  year  for  the  difference  of  lnp'.3 . 
Iwtween  Detroit  and  Washington  (Ki-  59".9'J  ±  (f.oa)  wo  have: 

North  Base  stotion  (near  Dniuth)  west  of  Washington,  1''  00"  O&.Oi  ±  (".Off; 

And  southeaaC  corner  uf  new  cnstom-honse  at  Saint  Paul  west  of  Wuiiif^ 
04-  10'.14  ±  COS*. 

Tbe  work  of  reducing  has  been  chiefly  performed  bySub-AssislanlsT.  Ks^eil.*  ' 
Metcnlf,  Hudjohn  Eisenmaiin.  Each  performed  a  part  of  tbe  reading  of  tktck.i''- 
graphic  record.  The  least  square  computation  of  time  observstJons,bere<nth^F*-'* 
was  computed  by  Mr.  Russell,    The  check  computation  by  high  aud  low  stan  *■>  ' 

,,  .,.;,Goo^^lc 
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MoAnrs.  Eisenmann  and  MetiMlf.    The  reduction  of  peraonal  equation  hoa  bueii    by 
Meaen).  Rnuell  and  Biienmann,    I  have  Kiven  clom  attentiou  to  the  computations, 
mid  buve  compared  and  combined  the  reaalts. 
Very  re«p«ctfal1y,  yonr  obedient  servant, 

O.  B.  WHEELER, 

A»n»taiil  Late  Surrrg. 
Major  C.  B.  Combtock, 

Unittd  Stata  Enginrtri,  firMef  Ittigadier'Gtatrat,  U.  S.  A., 

Ih  charge  Vnitrd  State*  lakt  Suneg. 


Time-deleriniiiation  tdbhs). 
Ill  tbe  followiDf;  are  contained  the  alibreviatlona — 
C  A  i  =  Hednction  to  the  middle  wire ; 
Abecr,  ^  Dinrnal  aberralion ; 
Cc=ConimalioQ-coiT«clion; 
B  6  =  Ijovel-correction  ; 

('  =Ob»jrved  time  of  transit  of  a  star,  comiuonlj'  the  mean  of  nine  wires  ; 
t  =  (',  the  aljove  correcHou  being  mode  ; 
n  =^  Right  ascension  of  a  star ; 

{a — l)~(nn  assnmed  AO  =  The  absolute  t«nu  of  the  equations  of  condition  ; 
a  —  Deviation  from  the  meridian,  +  when  tbe  instrunicut  iiointe  east  of  sonth  ; 
f  =^  Diiitanc«  of  middle  wire  from  the  line  of  collimatiou ; 
ji  =  Honrly  rate  of  clock ; 

At  =,  Clock-coTTeelioo  —  wben  fast ;  +  when  alow ; 
Where  CA*  is  omittod,  1' =  tbo  mean  of  the  several  wires  n-ilncecl  to  the  middle 


,„. 

CAi    Aboir.i  RaM.'  Aa 

B» 

Ce 

■ 

A, 

■ 

B. 

-■M  -'.ai|+'J-';o. 

4-  -10 
+  .10 

:-d 

^s'fih 

tswos'4s 

-1  S4.8i 

0  Llhne 

--:izZt-^--'^ 

+  .91 

-:5 

30  to.  IK 

10  38.71 

a.  15.14 

h  -H 

|»  o^S^.:::::::: 

--■.^z-Z*Jc:S 

X:\l 

::ll 

IS  00  01. 17 

,.!!SS 

":U 

i:l! 

■  o^tuthi "'!!"; 

::!^:::iti:S 

T:^ 

-  .11 

31  M.TS 
Kt  0D.%> 

ssj; 

S4.S7 

-.» 

"■"  i  'Si'  "iS 

+1.M 

-  .ao 

„sss 

■  Opbluchl 

T  Dnicool. 

-  '.Hit  :oi  +  :oi 

+  .w 

+  -« 

+  'm 

s)  30.  la 

t:l! 

iiSS^. ::::::: 

t:S 

~  :Sli  'M'-  io! 

+  ■" 

x.\i 

13  1^01 

ig  10  06. M 

11  4I.1E» 

ssioi 

+  !l3 

ttSK;;:::;::: 

MS 

z:!:-.:l! 

i:li 

+  .13 
+  ,lfl 

X:\l 

41  34.  Dl 

4ooo!ii 

MOO 
35.09 

+  .03 
+  .15 

S  aSoiub  ::"■■;;! 

+  .08 

+  .06 

::!l::i: 

i:IS 

t;l! 

+  .11 

S0S4.0: 

4»oao. 

54.  TO 
54,  M 

+  !oa 

ass 

+e.3i 

SJ  11.45 

MI3.1» 

.'Cmprtoorai 

-   .« 

-  .O.i-  .« 

-..5 

-.., 

»„«, 

»  10  55. 1-V 

-    94.  4S 

^.45 

I., 

Normal  cqnatiimt. 

+  94.110  +    l.eOfi—   2.07M+      0.00^0 

+  1482. 9Io'  +  73,  S7p  —  32. 93  .10  +  222. 45  =  0 

+    1.600+      73.8711' +  61. 27p  +      7.75  =  0 

—   2.07O—      32.93rt'  +  IH.OO  iB  +    10.60  =  0 

-0*,064  a'  =  — 0».17G  c  =  — 0«.  16  if  =  +  Q».0e8 

At=  — In.  34>.ST  +  0>.030at  17A.  47iR.  , 

L.,,,_,  ■   Ciooylc 
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Detboit, /uMas.  iBii. 

Lititnilf.  43^  StV  +.    Obiermr.  An.i.Uiit 

0-B.Whwler. 

S»,. 

CAi  JAlH 

rr,  lUW,!  Ao   1    B*    1    Ce 

.         1          .         1 

>    Serpentia 

t    SenjeiKH 

I    UuriJiiu.'  Ib>n'nll> 
i    Oi*ia.-hi    

;  u}ri.fud.i 

.  Ophlu^hi 

..  ! 

K-  '.n'-i  '.03  i-  !so-  !o;i 

01-  .lO-r  ,01+  .H-  .Or- 
Ul-  !n«  +  loc  i-  il'ri-  !oB. 

A.  n.     1,    '  A.  _.     .. 
j  i»«-.OI    J03  ilN- 

3SSI.M       37  56.  .17 

,M  4.\  14     .la  r«  .W 

t  WI0S.»lfla7  »v-l 
3t  3.1411       BOOS.  H 
S3  OL  91        SI  Xl  4^ 

7  3a2B.ejnMSf^jfi' 

-     Aquil>l> 

+  .00  - 

01;+.H-r  .ft^+  .W-  .OS 

13  15.019  II  r..¥t 

A    Ur»ip  Jliiu.rla... 

.     l>i-l|.l.i.  i 

"   VyKul-  

»SAM.H;lJo's:«,'ij 
3<f3i.ia      37  a  1 M 

r&:::::E:] 

=;ejE 

so  33. 70      4V  OJ.  U 

I  02  37.  «.-,il  01  O-.-J 
OS  Sfi.  G9      min.x 

Sormal  eqaaliont. 
+  1502.25fl+    83,30,1  — 25.67  iW— 157.33  =  0 
+      83.110O+  111.  16p  —     ■2.:«)  =  0 

fl  =  +  0».  10  p  =  —  0».  ffiiS  c  ^  —  (h.  Of! 

A  i  ^  —  Im.  2e»,  5r>  ±  (In.  (lao  at  1«*.  Oiw. 


ia|+   .a^+ .^'isssaaVio  "ii^n-i 

Hj+  iii^.^  !o7i«(K  iiKMisoisii:; 
a\h  .10'+ .07     sioo.n     arnivi^ 
....     .ja.,.    .S3  +  .07      H3»..-u      51  :aii> 
'.lil+ .«/-,    1..H+ -53)T0Oa5.'4      WJL5t 


■  <>piiin.iiii 'f.oii,  -.or-.oe- .03+  .33- .07     aoo^.'ifl 

|i  Jlrri'iilis .+.07,  -.oa-.OS-  .OiiT  .41-.0>>       4331,^1 

V  Dm,  on  Is +.10  -.0!l-.04+  .011.^  .B7-.il,      H  4*SI 

S  ITrwi'MiiuirLi... |  -.a4;-.01  +  .7l[-^  I.Sh-l.lH  IS  Ifi  IS.  1.1 

a  Lj-roVL l+.Oi^'  -.Oi+.OI-  ,011+  .49-  .OH.      33  30.flJ 

■  AllDlIn +.00  — ^Ol!+.O0!-  .04'+  .95-  .0710  31  (H.  09 

y  Aiuil* '■    "-  "....-      ™.  -        -       ,.,,., 

>  Aiiuilw 


«,+     .SO  .  .07 


Xomal  egnatioHi. 

+  1652, 4fia  +  52. 04p  —  46. 98  .!»  +  50. 36  =  0 

+      52.040  +  59.5^  +    8.07  =  0 

—      4fi.llAi  +20.00  Jfl  +  18.99  =  0 

B  =  —  0».  06  <■  =  +  0».  07  p  =  —  n»,  ftM 

a  1  ^  _  1»..  01..  08  ±  0».  Oai  »t  18i.  1«».  , 
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DULUTH.  .^UIK  14,  ISll. 

t.iftyt-.    OlMcrver.  General  C.  B,  CoDulock.    ('=meiltlof  Hve 
^Ut.  Cdi  lAberr.'    A»  \    Bb    \    Ce   ,         V  • 


WCcphei.L.C 

J    Lff..*   

i'  UlKrtl, 

1    CumiiH'  Iturmtis 

.    S.TpeHli» 

t    UrMB  Mliioriii... 
>    OptaiRclii 

r    OphJIiehi  V.V.V.V 

;  SSS  ::::::: 

I    Ophluel.1 

I    IlnicuU* 

■■  Umulia   

»    Upliluchl 

I4<h>blu<'hi 


(   Aiiuartl... 


03 13  «  13. 3i  13 

m  H  10  !».  -M 14 


10'     4ti  ia.  ii     *i 
oitiaoa  14. 46 16  01 

D3|      10  3U,  bll       13 


.oaiT09£.v:is,iioi 


,  -asMj+aw+i.ai— 

ftT4|+8.53|+*..w|-: 


H44.BI       14  01.  h 


N  37  41.  >U,%  SI 
31  4-1.  ISI      3) 

49  ii.5i 


OH    as  ai  ir 


Normal  equatUmi. 

1413.63a  +   94.2^  — 38.65^6  +  334.  42  =  U 

+  94.  'iHa  +  210. 92p  +   23.  48  =  0 

-28.650  +34,00de+    ll.a4  =  0 

a  =  —  0».  24  e  =  —  0».  02  p  =  —  Ob.  004 

A  /  =  —  3S«.  59  ±  O".  012  at  17*. 
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Latitude,  46°  4V  - 


DULUTH,  Ju* 

.  Obserrer,  GanenlC.  1 


lU.   '                    SUr. 

E.           Pol.rts.I„C 
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+1.0S 

1  e    Bootis 

'  a    Comiis>  BoteaUi 

-l.SJ 
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'sa+aBil+a 
oal+  .os'-  . 
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30  44!  4^     aooslii    3 

3T  08,8c      30  37.91     3 
M  14.54^       51  .IS.SM    3 

17  98  13l3aiT97  33.^.., 


10  37.90,     ass. 

K>  tAStj  40  0^ 
15  10. 93  44  31 
19  39.  5^1       49  0) 

11  34.38,30  10  ■• 

13  54.  00^       13 


O4.30,   »»T.n 


3«  9»!  90j      31  5&  05|    3 


Kormal 


+    B7l.31a— 1207. 17c +  40. 91*9  — 133.59^0 

—  1207. 17a  +  1607.  44b  —  43. 03  (W  +  195. 54  =:  0 

+      40.91a—      43.03«  +  37.00<ie+      4.52  =  0 

a  =  +  0».10  c  =  — 0«.05 

if  =  — 3e«,34  ±  0«.  018  at  la  A. 
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OULL'TII,  Juiuae, 

LatitDila,  48° 


ObHTver,  Q.  Y.  Wlmsr. 
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Appendix  H. 

Office  United  States  Lake  Sdrtzt, 

Dttroit,  MUhigam,  Jmmt  39,  l^!i 

Gbnkral:  I  have  tbe  bonor  to  snliiuit  the  following  rpport  on  the  reductioa  of  tbr 
observations  for  the  ctiflereoces  of  longitude  between  tbe  primary  triangnlatiDD-Mi- 
tions  Nurtli  Biiae,  iienr  Duluth,  MinucBiiCa,  and  EoHt  Sawteeth  UonntAiiiB.  UioltnaU. 
and  hetneeii  Vulcan  Station,  near  Copper  Haibor,  Michigan,  and  Thone's  Hill  Slalioo. 
near  Marqnettu,  Hichigan.  ' 

Table  No.  1  gives  tbe  r«8ult  between  the  statiuoH  North  Base  and  Eart  S**I(*tk 
Uonntains. 

Table  No.  2  (cives  the  result  between  the  stations  Vulcan  and  Thone'a  HilL 

There  are  added  tbe  ditfereuces  between  the  astronomical  and  primaiy  trJingolatitB' 
stations  in  latitude  and  in  Inngitade,  and  also  a  comparison  of  the  lougitade  of  >'Mth 
Base  Station  from  Detruit,  as  derived  from  tbe  telocraphic  di-termiDation  ia  1^1.  abJ 
as  derived  from  the  telegraphic  deterniiuatiun  of  Thone's  Hill  in  1^65,  in  coniwctimi 
with  difTerences  of  longitude  determined  bj*  nieans  of  powder  sigDBls.  Tbe  coopKi- 
■on  gives  a  difference  in  the  determination  of  North  Base  Station  of  0. 90.  This  larjr 
difference  may  be  principallj  due  to  tbe  fact  that  in  the  counection*  vheie  povd« 
signals  were  nsed  there  were  several  obeetvers,  and  no  attempt  was  made  to  comet  fcr 
personal  equation. 

The  observations  for  Table*  Moe.  1  and  S  were  made  by  youcaelf ,  with  Mr.  B.  *■ 
Woodward  as  recorder,  at  tbe  Station  North  Base ;  by  Assistant  0.  Y.  IVisner,  with  Mr. 
R.S.Woodward  as  recorder  at  Vulcan;  bj  AssistantG.  A.Marr,  withMr.  L.  M.  IddiniP 
aerccordiT,  at  East  Sawtooth  Mountains;  and  by  Assistant  A.  R.  Flint,  witlillr.J-> 
Jones  Bs  I'ccorder,  at  Tb one's  Hill. 

The  iiistrameots  used  were  at  North  Base  the  same  aa  an  nported  at  DolMb  ia  it 
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poiidis  G  ;  nt  Thone's  Hill  tlie  aaine  as  reported  at  Saint  Paul ;  at  Vulcan  tbe  Bame  tut 
rpporte<l  nt  Dnliilh,  nitb  thu  exception  that  chronotnotcr  No.  35:),  Hiitton ,  vraa  anal 
iunlBlul  of  thn  clock  auil  chrono{;rapb,  aoit  at  East  San'teeth  Monntnina  tbe  Berlin 
iUHtniQiiMit  of  36  iiicbee  focal  lenctb,  and  chronometer  No.  230,  Bond  &,  Son.  Poirder 
siffDuU  were  used  tis  a  means  of  comparing  chronometera  at  diftHrent  HtAtionH. 

Twenty  to  tbirty  stars  were  observed  at  eaeb  station  on  each  nigbt.and  acompnnson 
of  clironometers  made  by  means  of  abont  twenty  ponder  floHlitH  made  at  nbont  tbe 
riifiin  time  of  o1>8ervation.  The  first  redncliou  vtaa  made  by  As»i!>tauts  Flint  and 
Wii4uer;  a  second  by  Sub-Asaistant  John  ELuenmann,  and  the  two  have  been  carefully 

Tbe  result  on  September  30,  in  Table  2,  has  been  given  bnt  half  weight,  since  then- 
wvre  no  oliHervHtions  at  Tlione's  Hill  after  the  flasbeH. 

A  disciiHsioii  of  probable  error  is  omitted,  since  the  determiiiattoua  of  personal  etiua- 
tioii  are  waDtiug. 

Very  respect fnlly,  yonr  obedient  servant, 

O.  B.  WHEELER, 
Ait»l»iant  Lake  Siim-g. 
M^jor  C.  B.  CoMSTOCK, 

United  Stalr»  Engineen,  Breixl  Brigadier-General.   U.  S.  A., 

In  charge  United  State*  Lake  Saniey. 


1'aiii.b  No.  1. — Et»atlafor  difference  of  lovgiluite,  reduced  toprimary  Iriangulalion  itatioHn 
beliren  Xorik  Bate  Station  oa  Minnesota  Point,  and  Ea»t  Sateteelh  MoHnlaini  Staliou 
Lake  Superior. 


JanelMBll.. 

JaDeuimi.'.' 

Meaa.... 


Tahlb  No.  3. — Iletullt  far  difference  of  longitiide,  reduced  to  primart/ManguJatioH  ilatioaii 
beliceeit  Vulean  Slalion,  near  Copper  Harl>or,  Michigan,  and  Thone^i  Bill,  near  Marquette, 
Mickigan. 


Dmle. 

VnlcM^wMt 

«.     «. 

*  OiviDK  Seplembsr  iiatb  b>If  velght. 

From  observatory  post.  North  Base,  primary  triangulo- 

tiou  station  is ».   =  I" .088  W.  =  C  143 

East  Sawteeth  Mountains,  primary  triangubition  station 

is S.   =  O".*,"!*  E.    ^O'.Oig 

Valcan  primary  triangnlation  station  ia E.  '=^  0*.  05 

Tboue's  Hillf  riiuftry  triangnlation  station  is  the  same  as  the  astronomical  station. 

TabuUttioti  of  £fferenca  of  langilade  betipeen  Detroit,  Uichigan,  and  Duluti,  Minneiota,  bg 
wag  of  itarqaelte,  Michigan,  and  aompariton  aith  ike  direct  determination  betieeen  Detroit 
and  Dulitih. 

report  1865 =  2  43.21 

, ,  ._._„_.kphic,  report  1665 =        17  08.53 

o  Meuomonee,  telegraphic,  report  1666 ^  —    1  34.45 

,    „,,_,.   Coo.;lc 
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TabalatioH  of  diffcrencei  of  longilude,  ^. — Cootinned. 

MtMioiDoiiev  to  Eiranslia,  telegraphic,  repurt  16G6 =—  i\'~ 

ExcHiinlin  In  Tliiiiiu'i  Hill,  telegraphic,  report  1866 =  1  ': 

Thoui^'s  Hill  to  ViilcHii,  powder signalH,  report  1872 =  it  ' 

Vulcan  to  Wlieal  Kate,  powder  Bi|;uala,  report  1»«7 Jf 

Wheal  Kate  to  PorciipiiiuMonnlaine,  powder  Bignals,  report  1*71 —  II-.' 

Porcnpiiii-   Mountains  to  East  Sawteeth  Mountaioa,  powder   nignab. 

i-eporl  IWl =  ■■tt. 

Eiisl  Sawteeth  MounlaiiiH  to  Daliith,  powder  Higuals,  report  lifT-i —  "  M' 

Detroit  to  Diiliitb  viii  Marquette =  ^   ■  - 

Di-troit  to  Diiluth  direct,  1^71.  telegraphic =  '■<•■■ 


ArPBMDIX   I. 

Btate  ok  Michigan,  ExEcrxivr.  Oni". 

Dear  Sin:  The  BO>)logical  aorvoj-,  both  of  the  upper  and  loner  pmin--,;. 
Michigau,  now  Id  progress,  is  very  much  iu  iiee<l  of  iccuTatc  lopogmphk*!  rnt.' 
the  State. 

Kuowiiig  tliat  the  Hiirvey  of  the  northern  and  northwestern  lakes,  iimlvr  lb' ' 
tiuii  of  .viiut  ilepiirtinerit  of  tho  Oeneml  Qovonitneut,  hav«  alreail.v  nlnmsi  'o  i' 
MichiKitn  b;  a  serieti  of  accuratel;  detcrtiiiued  potula  along  the  nhorrs  nf  tlir  1»' 
reHpectrtilly  urge  npon  yonr  attention  the  importance  of  eiteiidiiiglbp  •■iitl'- 
interior  of  the  Sl»te,  tbua  furniehiog  gruatly  needed  accurate,  relialiie  Dups. 

Vory  truly  yotire,  _„ 


Ti^le  iMowing  the  annual  i$*ti«  of  ehart»  aflktuortk  and  norlhtmtU 

Prior  to  October  1,  1857 

October  1,  lAW,  to  October  1,  \if5S 

October  1,  l&Vi,  to  October  1,  18.19 

October  1,  M'i9,  to  October  1,  1860 : 

October  1,  1860,  to  October  1,  1B61 

October  1,  1M61,  to  October  I.  1863 

October  1,  l«fci,  to  October  1,  1H63 

October  1,  186:1,  t«  October  1,  186* 

October  I,  1864,  to  October  1,  1865 

October  1,  1865,  to  October  1,  1866 

July  1,  1866,  to  July  1,  1867 

July  1,  1867,  to  Jilv  1,1868 

Jnlyl.iaiH,  to  July  1,1869 

July  1,  lHti9,  to  July  1, 1870 

July  1,  1870,  to  July  1,  1871 

July  1,  1871,  to  July  1,  1872 


Appendix  K. 

Offick  Umiticv  Status LacfSi'i'M- 
Detroit,  MKkigan,  J*l)  1-  '"■ ' 
Sir:  I  bnve  the  honor  herewith  to  submit  the  results  of  the  rednction*  of  t>r '■  ^ 
vationH  made  at  the  nieteon)loKicai  and  water-level  stations  fiir  the  year  l^Tl  '.  ' 
complete  a  Beries  of  results  extending  over  a  period  of  twelve  years  at  *>'^'^ 
stations.  In  January  last  the  lueteorological  observations  were  iliscontiniw*  '' ' 
but  the  four  following  stations,  viz.  Port  Austin,  Detroit,  and  Mnnme.  '(''''''J'^. . 
Sackett's  Harbor,  New  York  ;  the  observations  of  the  siffnal  serric*,  VnitM  '  __ 
Army,  taking  the  place  of  those  of  the  Lake  Survey  at  the  remainiDg  sUli«>^  ' 
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obfi«rvalionR  of  tho  water-level  were  ili«coiit.i lined  only  at  Fort  Siupnra,  New  York' 
but  in  Ma,r  Inut  the  itaff  anil  self-reuiaferinp  Kfig"-'*  st  Siiperiiir  City,  Wweouain,  were 
traaaferrud  to  Diihitb,  Miiincaotii.  Tlie  poxitiuiia  or  the  zero  of  llw  wiittii'-guiiKCS  and 
tilt)  cistrni  of  the  liarometPTS  at  tlio  several  stationa,  a«  determiued  in  Augnat,  18JI, 
aro  BH  folloivs: 

Sapirior  City.— The  Kcro  of  water-RaiiRe  was,  aa  first  estiiblislied,  at  0.80  feet  above 
a  fi-iufh  spike  driven  into  the  north wcBt-conier  post  of  Johnson  &  Alexander's  saw- 
mill, at  a  1i<'i>;ht  of  1.44  feet  itbove  the  sill.  Said  spiko  is  adopted  iia  3.07'  fe^ei  above 
high  wnt.r  of  ly.b'.    The  cixlern  of  barometer  was  :W  feet  above  liiRh  water  of  IHIW, 

ifor^Heflc— Not  ileterniiuotl.  Cistern  of  barometer  reported  as  70  feet  above  the 
lake. 

MUaaakn;  —The  Kern  nf  water-gaiiHe  is,  as  first  established,  at  f>  feet  almvo  tho  city 
■iOTQ  of  K^udeK,  and  at  1  foot  above  the  hiEh  water  of  ISXi.  The  uislerii  of  the  barom- 
eter won  at  II)  feet  above  lilgh  water  of  18:18. 

1^1  .lanfin.— The  -/.em  of  water-gauge  is  at  the  level  of  a  cross  on  the  foundation 
rock,  at  a  ilistanee  of  S  feet  ftom  the  gange.    Observations  Iwgan  Angiist  7,  1471. 

Detroit.— 'Fill'  /.era  of  water-|;alige  is  at  a  level  of  a  crosn-cnt  in  basement  <loorway, 
at  6.W  feet  below  the  ontitr  edge  of  the  water  table  of  the  light-hniisu  tle|Hit.  The  zero 
is  adopted  an  7.1G  feet  above  high  water  of  1838.  The  cistern  of  the  barometer  is  ll.i4 
feet  abovd  liij;!.  water  of  l-^iW. 

Cfercritnrf.— I'hv  zero  of  llie  water-ganRe  since  Angnst  '2i,  1R71,  Is  at  3.41  feet,  as  first 
estabiisbi'd,  l>elow  the  coping  of  tho  liKdi  at  tbe  river  on  Mnrvino  street,  at  tho  wing- 
wall,  n'esr  st<le  nf  Ohio  Canal.  It  is  2.92  feel  above  tho  cit.y  zero  uf  grades  or  high 
water  of  l-;te.    Tiie  eiKteni  of  tho  barometer  waa  76Ji  fret  above  high  water  nf  HM. 

JSrie.— The  i;ito  of  water-gauge  since  August  S3,  1871,  is,  as  first  established,  at  3.60 
feet  below  benrii-mnrk  on  beacon  light-hmiso  pier,  and  is  3.57  feet  above  high  water 
of  ISIW. 

Saffalo.—Tlw  cist^^n  of  the  barometer  was  6T.0  feet  above  the  high  water  of  m:l8. 

.^rl  Niagara.— The  xero  of  the  water-gauge  since  November,  1^0,  was  at  14.11  feet 
below  tlie  upper  Nurfaei-  of  the  stone  sill  nndemeatli  the  sonthwest  gate  of  the  fort- 
wall,  and  ut  :t.a7  feet,  ;<h  a<!opted,  above  higit  water  of  1^.  It  is  also  C.l.''i  feet  above 
tbe  zero  of  the  engineer's  gauge,  (said  to  have  been  tl>e  same  since  lH4*i.}  Tbu  cistern 
of  the  barometer  was  'JTi.S  feet  above  high  wat«r  of  1H3± 

CAarloHf.— Tlie  zero  of  tlie  water-gauge  is  at  3-2.7  feet  below  the  upper  side  of  the 
stone  watiT-talile  of  the  light-house,  and  is  1.7rj  feet  above  the  high  water  of  IKiH, 
mark  estalilished  by  I'mfessur  Dewey.  The  cistern  of  the  barometer  was  37.0  feet 
above  high  water  of  IS'.ii^. 

Sackell'i  Ifurhor, — The  nero  of  the  water-gauge  is  11.62  feet  below  th«  upper  side  of 
the  water-t.ilile  of  the  stone  Masonic  Temple,  and  Is  '2.-i6  feet  above  the  old  bench- 
mark, (I'-Ki-J.)  It  in  3.79  feet  above  high  water  of  183B.  The  cisteni  of  tho  barometer 
was  IW.A  feet  above  high  water  of  183^. 

The  tables  herewith  appended  give — 

1st.  The  stage  of  water  for  the  several  stations  during  the  eight  months  of  navi- 

'iA.  The  [K-ivi'nIage  cif  winds  from  the  different  points  of  the  compass  for  the  BUVeral 
Htatioiis  fur  the  year  1''71. 

3d.  The  meti-orologieal  results  for  the  several  stations  for  the  year  1B71.  Tbe 
Imrometrieal  resnlts  are  nneorrected  for  the  elevation  of  the  baroinetor  above  llie  sea. 
The  wuter-level  reilnetions  ut  Snpeiior  City,  in  comparison  with  tho  other  stationH, 
otliitting  Milwankee.  show  a  difference  not  noticeable  in  former  years,  attributable 
probably  t«  (be  dilfii'i'iieu  in  the  elTeet  of  the  drought.  The  Milwankee  reductions 
give  a  relatively  low  ttiigu  of  water,  hut  it  is  believed  in  eompariauu  with  former 
vcars  llmt  this  may  be  due  to  the  adopted  valnes  for  the  reductions  to  high  water 
'of  I83H. 

Very  respectfully  submitted. 
Your  obedient  servant, 


'  3.07  was  used  by  Dr.  Ui;;elow  for  the  years  Itjn9  to  ii'&l  inclnsive.  '2.IXi  was  after- 
wanl  adopted  by  Assistant  Henry  for  the  years  1859  to  1869  inclusive,  which  is  still 
retained. 
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Mtan  amon*l  of  eUmdlnei  for  nwRfAi,  womai,  and  jimr*,  ^e, — Contioned. 
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Mean  anount  of  hamidilif  for  ntotilhi,  ttatotu,  amd  gran,  4r.--CvBtitui. 
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Appkkmx  L.  I 

OFFrcE  Umitbd  STATEa  LiKSrsTiv, 

M.ijor:  I  have  the  honor  to  submit  the  folloiring  report  of  tbcopmllurif: 
partki  UDder  my  cbargie  during  the  past  seasoD,  accompanied  bjsDctin«<uuwii»  '   | 
a«  hnve  be«u  BuggeHt«iI  thereby. 

Tim  followiug  orders  were  recei veil  fur  the  snmtuor  campaign, yii:  "Topcm' 
Ogdeasburi;,  &c.,  to  take  cbareeof  the  survey  of  the  Saint  LawnoM  ud  of  ibc  ihP 
parties  of  Mesarti.  Lauiaon  and  Towar. 

"  To  base  the  survey  on  a  carefully  executed  secoudary  tciaiiKnlBlion ;  lolcr^n' 
in  this  work  by  the  principles  of  primary  triangulation,  and  to  avcud  Ud  Usi^'k' 
iu  reading  the  angles." 

On  the  23d  day  of  May  I  left  Detroit,  accompanied  by  Hr.  Tnu  Sfhndn.wiit 
r«cordeni,  and  Btopiied  at  ull  the  proinineul  points  betfriwu  Lake  Erie  isdUl^tllA 
plain,  ID  »enrcb  of  steamers  suitable  for  the  work.  The  steamer  Gnutd  lilt.W'B)'. 
Ui  Mr.  Andrew  Williams,  of  PUttabuig,  was  the  only  large  one  tbitMuIdbiW': 
all  suitable  for  the  purposi-. 

She  Tras  hired  for  (IS  per  day;  the  owner  agreeing  to  take  tfeemprauihliir""' 
aci^idt'Dt  that  might  happen,  uuleHa  in  extremu  cases  specified  iu  tb«  sgnKwii.'- 
also  Ui  keep  the  boat  and  machinery  iu  repair- 
No  other  could  be  found  fur  less  than  (40  or  (50  a  day,  and  m*nj  oli'^  >',"^ 
mtee  were  nuialler  and  all  less  serviceable  than  the  Grand  1h1>.  Sie  DMnrrt  I''' '' 
ill  lengtb,  33  feet  beam,  and  draws  from  6  feet  light,  to  7)  when  loaded  ■ill)  <>>"'_-'_ 
supply  of  coa],  uud  burns  about  2  tons  of  cuul  u  day  when  ruuniog  Ic>iIidu>>'I'' 
Tate  of  from  twelve  to  fourteen  miles  au  hunr. 

Anotbpr  suioll  boat  30  fret  long,  9  feet  beam,  and  drawing  3^  ffrtof '•'"■"' 
offered  for  sale  at  Biiflalo  fur  (70(1.  This  was  suitable  to  be  uwid  ii  » l'»t'" '^  "^ 
larger  Hteauer.  I  accordingly  applied  for  authority  to  pnrcbaM  it,  but  dui'^ 
absence  at  Lake  Superior  the  clerk  intrnated  with  this  oorrespoaileiiu  '"'^^"'r, 
attend  to  it,  and  being  leR,  in  doubt  as  to  the  result  of  my  spplicstini,!  ^.'^' 
other  boats,  with  the  understanding  tbit  they  should  be  paid  (oi  at  lt>t  nirfl  ('' 
day  if  employed  a  week  or  two,  and  88  per  day  if  employed  during  ''>"'*'?;J., 
iiicliiiled  the  pilot  ami  engineer.  About  ttie  lOtb  of  Jnly  I  nj<*iv«l  «"  *,„ 
answer  to  my  apiilieation,  nitli  a  oliock  for  $700,  and  having  auehority  '•1''^  ,■. 
Btifi'etu  to  buy  the  boat,  I  did  su,  but  tbe  experience  acjjuired  in  tLenKUU^''.. 
difficully  of  uperutiug  wilb  mw-boata  in  the  swift  waters  of  the  Saint  ^^'-~j 
duced  nie  to  retain  tbe  two  steaniers  already  hired  for  the  shore  psrti«,*"f' 
new  one  to  use  in  reconuoiteriug  in  connection  with  the  Grand  Islt-  ^-mit- 

The  Grand  Isle  herself  requireil  extensive  repairs  iu  order  to  itaAa  hui¥^r 
and  though.  If  it  had  been  necetwury  to  make  these  at  our  owd  •*!'•'"'' '^  ,„; 
not  have  increased  the  tnt^il  cost  of  the  boat  to  as  mach  as  t^perdi]',}'<>^' 
was  lilwral  enough  to  make  nicwt  of  them  at  his  own  expense.  , 

The  cimfusion  whicli  resulted  from  having  mechanics  on  boaid  V*  rL  „  i  • 
much  less  of  piopeity,  swept  overboard  among  the  shavings,  4c., and  'J^^jj. 
room  to  muko  a  closet  large  enouKb  to  bold  the  tools  and  keep  tbeio  i™^  % , 
key  ;  bnt  after  all  the  neeesaiiry  cnanges  were  made,  the  steamer  *«  mi""  ' 
speetB  for  the  uses  of  the  survey,  and  is  recoinnieuded  for  further  eoiphiy''''*  ^.^ 

The  small  a  eam-lauuoh  will  req aire  some  repairs  to  her  biilHiefortu''**'.  '  ,' 
. .„  . 1 .   .. .... ,      auiuinf  ihsmw*** 
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Mesars.  Lamaon  and  Towar  were  pstablished  in  cnnip  near  each  ofher,  and  a  few  roilea 
above  Uie  beait  uf  the  Long  Suult  KapitlH,  about  the  Istof  June,  aail  bytbe5th  mjowu 

Eany,  recruiti-d  partly  in  Flattsburg,  where  the  boat  wqb  hir^,aud  partly  iu  Ogdetia- 
uiv,  waa  ready  to  commeDce  work, 

The  country  id  tbe  neighUorbood  of  the  river,  below  Ondensbarg,  offers  |i;reat  diffl- 
cnltiea  to  n  Rood  syatMm  of  secondary  triaDgnlatiou.  It  ia  low,  very  geutly  mlliuK, 
abont  half  woodod,  and  the  tr«e8  verv  miieh  higher  than  the  undulation  of  tbe  Kroiiiid. 
The  river  itself  is  broken  by  a  uuniber  of  small  lal  a  nils,  most  of  thom  thickly  wooded, 
eu  that  it  is  quite  narrow ;  and  no  long  lines  can  be  obtainod  naleas  by  erecting  very 
ttigh  and  expensive  statioiia,  so  as  to  see  over  the  tops  of  the  tr^es,  and  the  lines  ob- 
tained by  a  HysCem  of  small  triangles  won  Id  be  so  short  that  it  would  require  the  work 
of  several  seasons  to  measure  all  the  angles  f«  within  thn  degree  of  accuracy  reiifllred. 
To  build  stations  large  enough  to  see  over  the  tree  tops  would  involve  an  expense  al- 
tup:ether  out  of  tbe  question. 

At  tirst  it  was  thought  that  stiilions  coiilt  be  built  nf  unhewn  timber  nblained  upon 
tlie  spot,  iu  the  same  manner  ss  upon  the  upper  lakes,  and  about  ten  days  were  ex- 
ponded  in  the  construction  of  one  upon  Long  Sault  Island,  but  the  dilticnlr,v  of  work- 
ing in  bard  wood,  which  alone  can  be  olitaiued  in  this  region,  and  that  but  in  lew 
places,  did  not  encourage  a  continuation  uf  this  process.  It  was,  therefore,  thought 
I>Taclicable  to  build  stations  with  a  10-loot  center-post,  and  to  select  spots  for  these  by 
taking  advantage  of  intervals  between  the  woods,  so  as  to  give  lines  a  niilo  or  ao 
in  length  ;  but  a  little  experience  in  this  very  peculiar  country  aoou  showed  that  the 
labor  and  lime  required  to  solve  this  intricate  pnzzle  involved  a  greater  ex|ient>e  than 
any  other  mrlbod.    The  intermediate  Byelem  deacribed  below  was,  Iherefuie,  adojilMl. 

A  strong  effort  was  made  to  get  the  triangnlation  bo  far  in  advance  of  the  shore 
parties  as  to  be  able  to  furnish  them  with  points  as  a  basis  fur  their  topography,  after 
the  manner  indicated  in  the  general  discussion  which  follows.  Fur  this  pnr|><'se,  and 
iu  order  better  to  attend  to  the  wants  of  tbe  shore  parties,  the  steanior  usually  oper- 
ated in  the  same  Geld  with  the  former ;  and  while  in  the  neighborbood  of  Ogdeusburg 
tlie  abore  parties  made  use  of  the  stations  built  by  the  steamer's  party  as  tUe  basis  of 
their  work  ;  and  for  a  week  or  so  Mr.  Towar  observed  the  angles  at  the  stations  in  tbe 
Uf  ighborhood  of  his  own  camp,  using  a  ten-second  Gambe^  furuiahed  by  tbe  steamer 

For  a  week  or  more,  iu  the  mouths  of  June  and  July,  tbe  stoamer  iran  detained  in 
Ogdensburg  for  repairs,  from  ar.cidents  necessarily  arising  in  sucb  duty  as  that  upon 
Tvbich  slie  waa  engaged  ;  and  this  time  waa  occupied  in  reconnottering  tbe  country  in 
tlie  vicinity,  and  a  number  of  stations,  built  both  above  and  below  Ogdeiisbure,  In 
tliis  part  of  the  country  the  river  Is  a  little  over  a  mile  in  width,  and  as  it  is  ouij  par- 
tially wooded,  tbe  ground  sloping  toward  tbe  river  on  both  sides,  it  offers  »  iqost 
illusive  pros|>ect  for  obtaining  triangles  with  sideaof  twoor  throe  milca  in  length; 
but  after  trying  every  possible  combiDntiou,  it  was  clearly  proved  that  no  such  aystetu 
of  triangles  could  be  obtained,  for  the  cleariuge  are  mode  iu  so  peculiar  a  manner  that 
lines  parallel  to  the  direction  of  the  river  could  so  rorply  be  found  that  tbe  continuity 
of  the  system  could  not  be  kept  up,  and  at  leugth,  with  two  exceptiona,  stations  were 
selected  upon  tbe  banks  of  tbe  river. 

At  Chippewa  I'oint  tbe  river  begins  to  widen,  and  the  country  ia  not  unfavorable  to 
triangnlation. 

In  tbe  lower  part  of  the  river  tbe  hostility  of  many  of  thanattvea,  more  especially  on  the 
Canada  side,  increased  tbe  labor  and  expense  of  the  work,  for  on  this  aide  they  often 
tried  to  drive  ns  off  their  premises,  and  would  tiut  allow  their  trees  to  be  cut  down 
npnn  any  consideration  or  for  any  price ;  but  were  too  mucb  afraid  of  uh  to  attempt  to 
tear  down  any  of  onr  stations.  The  officers  and  agents  uf  the  Geueral  Government, 
however,  treated  ns  with  a  courtesy  wbicb  waa  very  gratifying. 

From  the  last  week  in  July  uniil  the  middle  of  Noveniber  tbe  anioke  from  the  burn- 
ing forests  became  very  ileuse,  and  it  waa  only  at  long  intervals  that  any  work  could 
Ije  done  at  all.  This  was  more  esiiecially  tbe  case  below,  for  Lake  Ontario  was  only 
obscured  for  a  few  weeks. 

Acccnlingl^,  about  tbe  middle  of  Aviguat,  Mr.  Von  Schroder  waa  left ot  Mr.  Lamaon'a 
camp,  four  nnlea  above  Ogdenabntg,  to  take  advantage  of  any  good  weather  that  might 
present  itself  to  observe  the  angles  from  atotions  already  built.  We  bad  only  aigbt  or 
ten  days  of  good  weather,  but  meaAured  anglea  for  about  ten  niilea  above  Ogdensburg, 
as  well  as  could  be  expected  under  tbe  cirouuistancea.  He  rfjoiued  tbe  ateumer  on  tbe 
6th  of  October.    • 

Mr.  Gillespie  was  left  at  Mr.  Towar's  oamp,  foot  milea  below  the  city,  to  bnild  sta- 
tioua  in  tbat  region,  and  on  the  l^tb  of  Sentemlier  ba  waa  eetabliahed  in  a  camp  of  bix 
own,  below  Wt^dington,  to  put  np  signala  to  mark  the  apots  where  statioua  should 
be  erocCMl,  (their  geueral  position  having  previously  been  determined  by  me,)  and  to 
meaanre  a  baae-line  on  tbe  Grand  Trunk  Kuilroad  oppoaitc. 

Meanwhile,  with  the  Grand  Isle,  I  continued  the  main  reconnaissaooe  ap  tite  river 
and  iu  tbu  eaalern  part  of  Lake  Ontario,  where  the  air  waa  clearer. 
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e  was  completed  us  far  as  Oswe^  by  the  Ist  of  October,  wWn  it 
became  neccxHitry  to  aid  the  shore  parties  in  their  aoiindiDg.  The  atiuo^bere  at  tbi> 
time  was  so  nmoky  that  any  other  ktiid  of  voik  would  ba  altogether  oat  of  the  qnn- 

Tbe  maps  accompanjinK  this  report  show  the  system  of  triantcalatioQ  whicb  van 
finally  adopted.  The  Dumliera  attached  to  the  atatious  Indicate  tbe  height  of  tite  ren 
ter  post,  and  where  the  stations  have  not  yet  been  bniU  these  nnmbers  are  iacIoMd  in 
parentbeaia.  The  heavy  linns  indicate  the  base-lines  at  Maple  Orove,  MorHsbargh.  wd 
Ogdensbor);,  respectively.  Another  will  be  reqnired  near  Brockville,  bat  its  positii-a 
has  not  yet  been  accurately  determined,  and  it  will  probably  be  well  to  measgrc  un* 
also  at  Cape  Vincent  or  Sackett's  Harbor.  A  system  of  small  triangles  servea  to  cmmrr; 
the  base  at  Maple  Grove  with  the  iron  posts  at  Saint  Regis,  which  mark  the  banndan 
line  between  the  Ignited  States  and  Canada,  and  whose  latitude  and  lonicitade  wrrr 
determined  by  tlie  commissioners  who  established  this  hoau()aTy.  Prom  Maple  tirov* 
to  Of^ensburgh  most  of  tbe  stations  have  eitber  10  feet  or  SO  feet  center-poetii,  foar  b>vr 
^feet  conter-poats  and  two  eO-fHel^  center-posts,  one  of  which  latter  is  that  hprvtoTor.- 
alluded  to  as  being  built  of  unhewn  timber  by  the  steamer-party  on  LongSaalt  laUrid. 
Between  Ogdeusbnrg  and  ChippewaPoiut  alt  the  stations  are  small  and  placed  on  botb 
banks  of  the  river. 

From  Cbippnwa  Point  to  Carleton  Island  i;ooil  trianglst  are  obtained  with  st*t>ont 
having  20  feet  or  :i5  feet  center-posts.  The  last  two  that  have  been  buiU  are  tl|ose  «t 
Carleton  and  Wolf  Islands. 

A  scheme  of  tri angulation,  which  it  is  proposed  to  connect  with  theee  statioDs,  >• 
ehowu  on  the  chart  iiy  broknn  tines,  but  the  position  of  the  points  z  and  y  may  have 
to  be  slightly  uttered. 

On  the  chart  of  Lake  Ontario  accompanying  this  report  a  system  of  tria>i|Cala)>''s 
for  the  eastern  end  of  the  lake  has  been  indicated  in  full  tines.  No  Btatinnn  hsvr  bc>-a 
built  npnn  tbe  lake,  but  flae  signals  have  been  erected  at  points  where  they  wi-re  rr- 
quired  Ui  aid  in  tbe  reconnaissance.  There  was  not  time  enough  dnring  the  past  *ra- 
son  t«  ascertain  with  a  level  the  height  of  the  bills  near  Sodus  and  Oswr|;o,  sod  tbr 
following  data  are  ail  that  have  yet  been  obtained  in  detenniiiinfc  the  height  of  centrr- 
poat  neceasary  to  he  eiven  at  these  two  points.  From  a  point  thirty  milea  northwni 
of  Oswego,  the  eye  of  the  observer  being  15  feet  above  the  water,  the  following  pirint* 
appear  just  above  the  horiion  on  a  very  clear  day  :  Dry  Hill,  near  Watertown.  Xr* 
York;  a  hill  inst  outside  Oswego,  toward  the  east;  SodnsBlnffa;  Peter's  Point,  CanaiU, 
and  Duck  Inland.  (Probably  a  atation  of  130-feBt  center-post  on  Peter's  Pnint,  witfa  nor 
of  T5-feet  center-post  at  Oswego  and  Sodus  Bluff,  would  suffice.)  It  i«  aaid  that,  aadr* 
favorable  circumstances,  Uuck  Island  can  be  SF^n  from  Fort  Outario.  To  the  west  ■4' 
these  points,  and  as  far  as  Devil's  Nose,  tbe  take  is  wider  and  the  bInK  no  faigber.aiHl 
very  high  stations  would  have  to  be  erected  (probably  180  feet  at  least)  on  Intb  mAr* 
of  tbe  lake  in  order  to  see  acriiss,  but  beyoud  Ibis  point  the  banks  begin  to  grow  h>|cbrf 
and  the  lake  narrower.  Possibly  it  would  beWs  economical  to  n»e  a  syntem  of  sinallrr 
triangles  between  tlie  southern  shore  of  tbe  lake  and  the  high  ridge  which  ctnssa  tb« 
Niagara  River  nt  Lewiat4in,  and  the  Oeneaee  River  at  Rochester. 

A  system  of  primary  triaugulation  suitable  for  connecting  the  work  on  the  Saint  Laif' 
rence  Utver  with  that  on  Lake  Champlain  was  fully  explained  in  my  report  for  Jnne. 

Tlie  base-line  at  Ogdenabnrgb  was  measured  twice  with  the  seooudary-baae  apps- 
ratns,  and  once  with  the  walnut  rods.     The  two  meosarements  coincided. 

The  base  at  Morrisbnrgh,  ^..^iHO  feet  long,  waa  measured  twice  with  tbe  baiw-af^a- 
ratuB,  and  the  measuremeuts  agreed  to  within  less  than  half  an  inch  after  applyinstk- 
correction  for  ti'inporature,  and  tlie  measnremeuts  made  with  the  waluat  rod*  did  not 
differ  by  more  tban  a  few  inches  from  each  other,  bnt  made  tbe  distance  about  a  foot 
shorter  than  tbe  bA«e-apparatus. 

At  Maple  Grove  tbe  trains  were  constantly  passing,  and  no  complete  measuremeDt 

The  hjdrograpliy  of  the  lower  part  of  tbe  river  presented  difflcnitie*  of  a  peenliat 
natnre,  and  it  was  necessary  to  employ  my  own  party  to  assist  the  shore  parties  in  tbis 
work,  where  the  water  was  too  swift  to  be  sounded  in  the  ordinary  manner.  At  two 
or  three  points  these  rapids  bad  been  partially  examined  in  tbe  year  Ij^M  by  Hewt^ 
Malllefort  and  RanslolT,  who  were  employed  by  the  Canadian  government  to  make  a  Mir- 
veyof  the  varinns  rapids  of  the  Saint  Lawrence  River  with  a  view  to  their  ioiproveiunil 
for  the  purposes  of  navigation,  by  Biibmarine  blaeting.  They  em  ployed  several  wtbnt« 
of  aouniiiiig.  lu  some  places  tbey  were  able  to  make  theMisonndingnfrnmHinail  boat* 
let  down  by  incaiis  of  ropes  from  scows  anchored  in  tbe  Htreaui  above  the  npida,  bn) 
for  the  more  violent  portions  a  barge  won  cooHtructod  of  boiler-iron,  from  the  deck  i-f 
which  snnndings  were  taken  at  intervfila  by  nittana  of  pules,  and  other  ]>oIe«,  reacbinc 
to  various  depths,  were  lashed  vertically  to  the  sid<-H  of  tbe  barge.  In  puiinding  by 
hand,  however,  many  roclia  of  the  largest  size  might  be  passed  over,  owing  to  tbir 
rapidity  witti  which  the  barge  was  earned  along  by  ttie current,  while  tbe  immoTalik 
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poles,  once  broken,  became  naelsHa  for  farther  inveitigation,  and  the  evidence  fnmished 
ID  either  oate  muRt  be  of  a  partial  and  nnsatiafaotorj  nature. 

Iq  order  to  fiirtiiHh  coutiDiioas  lines  of  Boundin)rs  and  determine  completely  the  form 
and  nature  of  the  bottom,  an  apparstns  was  devised  of  wbiuti  a  more  complnte  deacrip- 
tion  IB  ((ivon  in  tlie  Keneral  discuiwion  wbicli  follows.  The  aca-n  to  which  thia  appa- 
ratus was  attached  beintc  towed  to  the  head  of  the  ra|>idB,  was  then  let  ^o,  aoil  carried 
throneh  them  by  the  force  of  the  oiirrent,  when  it  wag  picked  up  by  a  tui;  aud  brought 
l>a(k  throuf>h  the  canal.  The  varying  winds  were  found  amply  aiifBcient  tti  give  to  its 
conne  a»  many  different  directions  as  were  desired,  and  by  taking  them  into  oonstder- 
stion,  in  coimection  with  the  different  points  at  which  the  scow  was  let  go,  it  was 
found  practicable  to  cover  the  ground  without  difficulty.  Two  or  three  observer^ 
stationed  at  different  points  along  the  shore  with  thuodolitoa,  located  the  course  of  the 
scow,  while  others  read  the  graduated  scale.  Since  in  all  former  surveys  of  the  rapids 
several  lives  had  been  los(,  it  was  notdeemed  advisable  to  man  the  scow,  which,  from  the 
nature  of  the  operation,  would  be  altogether  superduoiis. 

Four  lines  only  were  run  by  the  7th  of  November,  when  the  weather  became  so  cold 
that  «e  bad  to  break  up,  but  in  order  to  oomplute  the  work  four  more  should  be  run, 
and  the  water  below,  to  within  a  mile  of  the  foot  of  Barnbarl.'s  Island,  sounded  at  the 
same  time.  The  ncow  should  also  be  passed  down  the  Rapid  du  Plat  two  or  three  times 
and  the  Gallops  three  or  four,  to  see  if  any  shoaU  have  been  passed  over  in  saundinf; 
with  the  lead. 

lu  sounding  the  swift  waters  from  about  a  mile  above  the  head  of  the  Oallops  Rapids 
down  to  the  toot  of  the  Rapids  du  Plat,  we  made  use  of  the  fourth  method  of  locating 
the  soundings  mentioned  in  the  general  dlscnssion  which  follows.  R;tuges  were  estab- 
lished on  the  left  bank  of  the  river  and  an  angle  observed  at  the  moment  of  crossing 
each  range,  either  with  a  sextant  ou  boardBhi|i,ora  theodolite  on  shore.  In  theSonth 
Sault,  a  very  circuitous,  rapid,  and  narrow  channel,  sonndiogs  were  taken  from  two 
small  tucs  and  a  RmsU  bont  which  drifted  down  the  stream  abreast,  or  nearly  so,  and 
the  position  uf  each  sounding  plotted  on  the  spot,  by  inspection,  open  the  topographical 
chart  already  constructed,  and  it  is  believed  that  greater  accnrscy  was  attained  by 
this  means  than  would  have  been  prsclicableby  any  artificial  method.  In  other  places, 
nberethewaterwas  comparatively  still  aud  the  stream  wider,the  soundings  were  located 
either  by  the  first  *  or  third  t  methods  indicated  in  the  general  discussion,  though  it  is 
probable  that  much  time  wonld  have  been  saved  hod  the  third  method  ulnne  been  em- 
ployed in  almost  every  instance.  Where  the  stream  was  narrow  and  shiial,  aud  the 
water  comparatively  still,  lines  weie  run  back  and  forth  to  and  from  stations  on  the 
apposite  banks,  and  soundings  taken  on  time. 

On  the  last  passage  of  the  scow  down  the  North  Sanlt  Rapids,  the  men  intrusted 
vrith  letting  it  go  from  the  xteamerwerefri^htened.and  neglected  to  drop  the  steering- 
chaiu,  so  that  the  scuw  got  foul  of  a  tuck  in  the  rapids,  and  the  iron  rod  was  carried 
away. 

Alter  one  60-foot  station,  three  35-foot  itatione,  and  a  naml>er  of  smaller  ones  bad 
beeu  built  by  the  st«Hiner-party,  the  work  had  reaobed  such  a  stale  that  the  si 


party  ciiuid  notattvndta  recoiiDoitering  and  building  stations,  and  the  latter  work  wna 
accordingly  given  out  to  Mr.  Pope,  of  Ogdengburg,  he  being  the  lowest  bidder.  His 
rates  were  very  hij;h,  bnt  under  the  cinjumstaaces  the  choice  lay  between  accepting 
tbem  and  leaving  tbe  work  uudoue. 

With  a  atoanier  upon  which  the  party  can  live,  I  believe  that  it  is  more  econooiical 
to  build  statiuuH  ourselves,  but  not  without. 

Tile  work  of  the  shore  parties  was  ably  conducted  by  Messrs.  Lomsoa  and  Towar. 
The  amonut  bos  beeu  stated  by  each  in  his  special  report. 

Tbeircnergyand  zeal  are  deserving  cf  mention.  Tbe  nature  of  their  work  wospecnliar, 
and  Hr.  Ton-or,  particularly,  showed  great  skill  in  adapting  himself  to  the  circuui- 

RBCOMH  BNDATIONS. 

It  is  observed  that  where  a  number  of  men  ar«  employed  year  after  year  upon  the 
same  or  similar  work,  as  in  the  sarvey  of  the  npper  lakes,  they  are  apt  to  form  strong 
prejndices  for  the  peculiar  methods  to  which  they  have  been  accustomed,  and  in  enter- 
ing npon  a  new  fielil  much  additional  expense  would  be  incurred  on  the  survey,  shonid 
they  attempt  t^i  apply  these  methods  where  the  face  of  the  country  and  the  nature  of 
tbe  water  to  l>e  surveyed  present  circumstances  of  an  entirely  different  character. 
These  remarks  apply  more  espeuially  to  tbe  duties  of  the  shore  parties  upon  the  lake 
survey  as  well  in  the  matter  ot  tertiary  triangulat ion  as  In  topography  and  hydrography. 

Tbe  features  of  the  country  upon  which  they  have  hitherto  been  em])loyeil  have  been 
of  a  peculiar  nature.  In  many  instances  trlangulatloo  has  been  impracticable,  and  the 
only  method  that  oonhl  be  employed  with  economy  bos  been  to  establish  u  series  of 


'  Two  UieodotiteB.  1  Two  aeitants. 


,.oglc 
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Btationa  alnng  the  shore,  3,000  feet  apart,  the  distOiiica  betweeo  them  beiifiiii'- 
The  shore-line  and  tbu  neighboria);  baokBare  aketohedat  the  luinie  tiuie.uiLhi'-^ 
of  a  theiHlolite  with  stadia  attachment,  a  few  Udbb  are  run  back  ioto  tb(B<iiL''.'i 
about  half  a  mile,  and  tbe  topography  rouKblj'  sketched  in  a  note-book. 

For  the  hydrography  one  or  more  iitt^nuediate  stukex  set  up  between  ibui''> 
already  refeiTtd  to,  in  connection  with  one  or  more  lines  of  bnuyii  aet  oal  iluiii  i<^ ' 
mite  from  shore,  and  nearly  opposite  these  statiouB  and  staked,  SL-rve  to  uniilbr' j 
of  lines  of  soundings.  SiiL-oared  boats  are  then  rowed  back  aiid  furth  UiiMlki 
points,  soundings  are  taken  on  time,  and  in  plotting  are  pruportioued  becinll^i' 
extremities  of  tbe  line.  On  each  of  the  stations  previonsly  mvutiunnt  iiWin- 
set  up.  and  one  or  two  series  of  readings  taken  to  all  the  other  statiuus  tod l*))) '-j' 
are  vixible  from  it,  and  then  these  stations  are  well  located  by  usiofi  tb«rlin«ii.i^ 
tbe  cliained  distance  from  the  preceding  station,  and  the  sbutA  taken  to  xhe^'lt 
the  different  stations  form  a  number  of  smaU  triangles  which  serve  as  a  cbitk  En- 
chaining. In  other  instances  a  good  tertiary  triangulBtiun  Ixkh  been  dUxini-' 
when  tbe  coast  has  been  rocky  so  as  not  to  admit  of  chaining  tbe  Bhon-lLiAiir';- 
by  means  of  a  theodolite  with  stadia  atlacbtaent.  But  these  systonia  inillif^ 
insufficient  in  a  survey  like  that  in  the  neighborhood  of  the  Saint  IawimkcIi'i" 
Lake  C'hamplain,  and  it  is  quite  essential  to  a  vigorous  prosecution  of  tbe'Kiiit 
all  the  assistants  and  sub-assistauts  .engaged  in  this  section  of  the  oaaaUjit^i' 
thoroughly  conversant  with  all  the  different  methods  of  toiMgrapby,  h(ilnf|n[t.'.r 
tertiary  trinugulation  wbieb  have  been  or  may  be  employed,  and  tbe  follDiiae^':'' 
will  enable  tbem  to  understand  most  readily  tbe  lelatiuua  and  Mlvaalijaaiki. 
,  &rent  methods  applicable  to  such  a  survey. 

1.   DETKRMIKATIOK  OF  POINTS. 

Points  may  he  determined — 

1.  Fitim  a  primary  or  secondary  triangnlation  with  a  carefully  meaaartd  tm- 

2.  Fixim  a  tertiary  triangnlation  made  by  tbe  shore  party. 

3.  From  iuteraections  with  the  plane-tahls. 


The  lopo^phy  may  bo  filled  in— 
1.  By  running  a  line  with  a  theodolite  tl 


„     .  _.     jO  the  diBtances  apoD  tbe  comw  iudf  o*" 

(a)  liy  a  chain,  oi 
(6)  By  stadia; 
and  points  to  tbe  right  and  left  of  this  course  located, 

(A)  By  intersections  from  two  or  more  positions ;  or, 

(B)  By  stadia; 

3.  By  plane-table  distances  being  measured  and  points  determined  in  tlMBW»'* 
as  with  the  theodolite ; 

3.  By  means  of  a  sextant  used  in  oonnectioa  with  achaiu; 

4.  By  means  of  a  sextant  alone ; 

obtaining  two  in  dependent  angles  between  known  points. 

III.   RYDROaKAfKY. 

1.  Soundings  may  he  taken  by  means  of— 

tint.  By  a  iead-line. 

iSownd.  By  a  pole  hebi  in  tbe  hand. 

Third,  By  the  automatic  sounding-apparatus. 

Fourlh.  By  one  of  the  deep-sea  a|tparatUB. 
3.  PositiouB  of  the  boat  may  be  located — 

Firil.  By  one  or  more  observers  from  shore  with  theodolite  or  P'*"**'*'^^^  ^ 

Second.  By  one  theodolite  or  plane-table  on  shore,  and  a  Hnant-ssilt  tw 

Third.  By  means  of  two  independent  sextan t-aogles  taken  on  boati.        .  ^ 
Fourth.  By  means  of  a  range  Jiied  by  Undmarks,  oaturkl,  or  eiUbliwM  MU'  r 
pose,  and  by  an  angle  taken  either 

(a)  By  a  sextant  ou  boat^ ;  or, 
ib)  By  an  Insttumeot  on  shore. 

Fifth.  By  fixing  points  on  the  water,  either 

(o)  By  setting  oat  buoys;  or,  uiU^  »*> 

(b)  By  establishing  ranges  on  shore  so  as  to  inteiseet  at  oanrcsx*!  r 

upon  the  wuier.  ,  „,i._. 

It  is  not  always  essential  iu  any  of  these  metUods  to  fix  the  P?«*""'."  |!lS« -■ 
^I3£s  instruinen tally,  tbi  when  the  rate  of  the  boat  is  neuly  aniTono,  by  i""*^ 


REPORT   OP   THE   CHIEF   OF   ENGINEERS.  1085 

timeatnbicli  each  Bunndin^  is  taken,  tbis  will  serve  as  the  means  of  proportJonini; 
tbe  distaaces  between  two  tlutiermiiied  points. 

Altbough  most  of  tbe  assistants  in  obarge  of  shore  parties  may  be  familiar  with  many 
of  these  methiHls,  it  is  very  essential  for  economy  in  coniliioting  tlie  snrvey  that  tbry 
ahould  in  each  particnlnr  case  be  prepared  to  practice  witbont  bias  or  prejndice  in 
favor  of  former  metliods,  that  one  which  will  at  tbe  least  expense  produce  the  best 


■Whenever  practicable  the  primary  or  secondary  trianf(ulatioD,  ttom  a  base  carcfnlly 
II1(^asn^ed  by  either  of  the  appnratna  now  in  use  on  tli«  survey,  shonM  be  first  com- 
pleted. From  tliu  pc)iut»  so  deterioined,  it  is  desirable,  liy  a  system  of  triaiijfles  oon- 
xtantly  diminishing  in  size,  to  flu  points  upon  the  i^round  by  niOMis  of  small  stations 
at.  distancM  not  more  than  a  mile  or  two  apart,  and  these  points,  wlioso  ou-onlinatea 
aball  have  been  determined  by  calcniation,  should  be  plotted  apon  tile  slieet  in  the 
field,  upon  which  all  the  topography  shonld  be  stetcheil  iu  pencil,  and,  if  jiossible,  tbe 
hydrography  also  be  plotted  before  leaving  the  field.  But,  unfortunately,  it  has  Dot 
always  been  practicable  upon  the  Lake  Survey  for  the  triangulation  to  precede  tbe 
other  work,  and  tbe  shore  parties  have  almost  invariably  beeu  compelled  to  establish 
points  fur  themsolven. 

The  (oethods  of  measuring  angles,  bnildinc  stations,  Ac,  being  fully  described  in  the 
"Instructions  for  Primary  and  Secondary  Triangulation,"  with  which  all  tbe  parties 
are  fnruisbed,  it  is  only  necessary  to  notice  further  under  the  subject  of  triaogulation 
some  improvements  wbicU  have  been  Introdaced  in  tbe  method  of  nsinjj  tbe  secondary-   ' 
base  apparatus. 

A  secondary -base  apparatus  similar  to  the  one  nsed  by  the  Coast  Survey  was  ocui- 
stnicted  in  Detroit  during  tbe  springpf  l(?71,and  though  not  as  carefully  made  as  could 
l>c  desired,  gave  good  results.  No  tripods  or  stands,  however,  were  used  in  connectioo 
with  it,  as  it  was  practicable  and  convenient  in  every  instance  to  lay  the  apparatus 
upon  tbe  railrood-trach.  For  a  description  of  this  bose-apparatuH  see  Coast-Survey 
report  for  18E-.  Tlio  method  of  using  the  bars  upon  tbe  rail  road -truck  is  as  fbllovrs : 
The  rear  man  at  each  \mr  is  fitrnished  with  a  woodeu  wedge,  nine  incites  long,  two  ami 
one-half  wide,  half  an  inch  in  thickness  nt  one  end,  and  an  inch  and  a  half  at  tbe  other. 
The  man  who  carries  tbe  bead  of  the  bar  is  fnrnisbed  with  a  rei^tangular  block  of 
■wood,  eight  inches  long,  two  and  abnif  inches  wide,  and  one  inch  in  thickness.  Before 
starling  out  two  stakes  are  driven  in  tbe  ground,  each  side  of  the  rail  on  which  tbe 
measurement  is  to  be  made,  and  opposite  to  each  other,  and  a  murk  niaile  on  the  bead 
of  a  tack  driven  in  each  of  these  stakes.  Tbe  intersection  of  tiie  line  so  marked  with 
the  center  of  the  rail  will  be  the  start ioe-point,  and  it  is  welt  also  to  make  a  scratch 
on  the  side  of  the  rail  with  a  flie  or  cold-ciiisel  as  a  fnrt.ber  precaution. 

The  first  bar  is  then  placed  in  position  over  the  track,  resting  upon  tbe  block  and 
wedge  placed  respectively  at  a  dtetance  of  about  six  inches  from  the  two  ends  of  tbe 
rod,  and  held  firmly  in  this  position.  The  second  ro<l  is  now  brought  np  and  held  nij 
follows:  As  soon  as  the  man  to  tbe  rear,  who  carries  the  wed)(e  nn<l  holds  that  -tiid  of 
the  rod  to  which  the  micrometer-screw  is  attached,  shall  have  placed  his  end  of  the 
bar  down  on  the  track  in  abont  the  correct  position,  the  head  man  places  his  block 
under  the  bar  at  a  distance  of  about  six  inches  from  tbe  end.  He  suppoi'ts  the  bar  by 
this  block,  facine  in  the  direction  of  tbe  measurement,  one  hand  on  each  side  of  the 
bar.  Resting  the  ends  of  his  thumbs  upon  the  ratlioad-track  behind  the  block,  he 
raises  the  bar  with  the  ends  of  his  fingers,  kcepine  bis  knuckles  to  the  front.  By  this 
means  the  rod  will  be  perfectly  free  to  move  back  and  forth  at  tbe  will  of  the  other 
niaD,  and  great  care  should  be  taken  that  tbe  man  holding  tbe  block  does  not  restrain 
the  bar  in  auy  way,  except  to  keep  bis  cud  of  tbe  riHl  over  the  middle  of  tbe  track. 
Tbe  man  holding  the  wedge,  who  carries  the  rear  end  of  tbe  apparatus,  viz,  that  to 
which  tbe  micrometer-screw  is  attached,  now  makes  tbe  contact  with  the  other  rod, 
sliding  bis  wedge  up  and  down,  observing  to  get  his  rod  precisely  on  the  prolongation 
of  the  other  one,  and  the  marks  upon  tbe  indicator  nearly  co-incident.  He  then  gives 
tbe  command,  "Steady."  At  this  command  tbe  head  man  places  his  end  of  tbe  rod 
over  tbe  center  of  tbe  track  upon  which  tbe  block  now  rests,  taking  care  to  bold  the 
bar  so  that  its  sides  shall  be  vertical.  After  tbe  command,  "  Steady,"  has  been  given, 
this  man  is  responsible  for  maintaining  it  in  position. 

He  will  therefore  tightly  grasp  the  radand  block  with  bis  fiugers  and  place  tbe  kunck- 
les  of  his  thumbs  firmly  against  tbe  bar,  resting  them  upon  the  block.  Should  the 
rear  end  of  the  ro<l  be  moved  slightly  by  this  means,  tbe  man  holding  tbe  wedge  will 
correct  the  error,  and  then  place  his  bands  in  a  similar  manner  to  those  of  the  head 
man,  so  as  to  aid  him  in  keeping  tbe  bar  in  position.  Tbe  chief  of  party  now  com- 
pletes tbe  contact  by  means  of  a  microscope,  either  held  in  his  hand,  or  attached  to 
one  of  tbe  bars.. 

Meanwhile  tbe  recorder  has  bMn  observing  the  thermometers  in  the  first  bar.  Tbe 
contact  completed,  the   chief  of  party  gives   tbe  command  "  Break,"  at  which  tbe 
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DM  the  le*d  nitti  this  appnrattiB,  for  Bhoiilii  tbe  k^xI"  b«  ^'^17  st«ieporimt>i-i 
woald  be  better  to  determine  the  grade  of  the  nil  itsflf  by  h  level  i  D^'-iDtmanL 

lu  this  way  three  or  four  miles  may  bo  easily  uieaanreil  ia  kdav  »itiii|(^^ 
error  not  Kreater  than  1  in  150,000.  Upon  the  Baiot  Lawn-nce  River  ttoiwlinl-- 
meaanrenients  of  a  line  of  8,000  feel  agreed,  when  corrected  for  temiicnlin.W'J'' 
less  than  half  an  inch.  Two  forniB  of  this  apparatus  were  coDBtruclril,-  ii  •*■  i- 
wooden  caains  neasoreil  3  by  3  inches  in  crow-section,  and  in  the  otb»  3 1>;  !'>'>' 
Tbe  smaller  size  was  fonod  to  be  more  convenieut  »nd  amply  rijpiL  HIwuli)!'!''' 
at  first  carried  along  to  cut  oif  tbeeod  of  tbe  measnremcnt  when  tmiQinwl  *i: 
■was  found  that  in  any  yiosit ion  from  which  the  rail  wasviaible,  the  theodoliinti*" 
disturbed  than  the  rail  itself  Go  a  well-mailo  road  the  ties  are  not  msKriillifci* 
by  the  passage  of  tbo  trains,  and  by  making  ascratcb  upon  tfa«  u>p  of  Iktiidi 
another  at  the  Jiuiction  of  rail  and  tie,  the  point  can  be  marked  prettr'"^:'^''' 
greater  degree  of  accuracy  be  required,  pegs  must  be  driveu  in  the  ground  ikir'r. 
train  passes,  as  mentioned  above,  or  a  day  selected  for  the  pnrpoiH!  wbto  nt  "m  ■ 
be  passing.  Upon  the  Great  Western  Railroad,  npar  Windsor,  when  n)(i»r*  * 
were  made  in  cold  weather  and  Ibegronnd  was  froien,  no  perceptible  motui  if-- 
covered  in  tbe  ties,  and  in  many  instances  none  in  ttte  rails  themaeliH.  Biitav 
Grand  Trouk  Road,  near  tbe  Saint  Lawrence,  the  case  was  very  ijteniit.ai* 
track  could  in  several  instancea  be  distinctly  seen  to  move  an  inch  <iraat\».W. 
when  tbe  engine  passed  over  it,  and  as  far  forward  from  its  original  ptuJIxiArt' 
few  cars  had  passed. 

Simple  walnut  rods,  of  the  form  tisually  emplojed,  are  very  convenifntfcrii- 
measurements  along  the  railroad-track,  either  to  serve  as  a  Itaae  of  a  Irniai}  ink' 
lation,  or  for  more  extended  use  in  measuring  long  tines,  and  thereby  dispswu''-- 
tri  angulation  altogether.  These  have  been  asf^alongtbe  railroad  tnfiuil'* 
of  two  miles  an  hour,  two  successive  measnr«uieuta  on  a  line,  3,000  fi^  too;, «!'" 
with  ench  other  R>  within  less  than  half  an  inch.  They  ahould  be  aimed  liili  up- 
ends, and  are  worthy  of  careful  examination  as  lo  the  anioant  and  nilnreidllH'' 
traction  and  expansion  in  difFerenl  bygrometric  conditions  of  the  ■loicqA'R' I' 
baps  it  might  be  well  to  keep  them  absolutely  wet.. 

Whenever  stations  are  built  by  the  parties  themselves,  nnderdirectiMiirf'nHs'''^ 
tbe  survey,  he  should  bear  in  mind  that  the  chief  dnty  of  aconatnicliDg^iiiiiw^'' 
aists  in  so  arranging  and  dividing  the  work  that  one  man  will  never  be  obliRrJ » '■ 
for  another,  and  that  this  can  only  be  effected  by  going  through  the  wl>'lr  |»— 
beforehand  in  his  imagination.  In  this  way  any  piece  of  work  ransl"';''" 
arranged  by  a  good  engineer,  whereas  if  left  to  a  foreman  or  master-wo[kB»n'iB?= 
intend,  however  skillful  he  may  be  in  his  own  peculiar  line  of  duty,  tbtre  "ilU'." 
be  a  large  fraction  of  the  men  waiting  for  the  others.  When  thirty  M  fat;  ■«  ^ 
employed  at  the  average  rate  of  |3  a  day,  no  agent  of  the  Oovemmcal  bHUjnEi' 
neglect  this  precaution.  The  Appendix  A  shows  bow  tbe  work  of  tMu1di»si>>' 
etfttion  is  apportioned  in  this  way. 

TOPOGRAPHY. 


e  p1an».table  can  be  nsed  to  advantage  for  topography,  it>  '^I'^'T!' 
BtTunjents  ia  palpable  to  any  experienced  and  uobiaard  "i^  ^' 
Is  of  using  it,  and  i>f  eatablishing  points  by  means  of  uMtwi*"' ' 


Whenever  the  p 

to  all  other  inatrunjents  ii    . 

various  methoda  of  using  it,  an<£  i>f  establishing  poin._  _^ 

intersections,  proaectiona,   reaectiona,   &c.,    can    be   learned  from  any  tf  A 
ment.ary  treatisea  upon  ita  nse,  and  it  wonld  be  well  for  those  who  are  Ion)"!'''*' 

carefully   the  article  on   thia    anbject  by   Mr. ,  whicli  will  k  "^  ■ 

in  tbe  Coast-Survey  report  for  186fi ;  bnt  tbe  three-point  problem  nfemil'"^' 
treatise  should  never  be  modense  of  unless  in  cases  of  extreme  ur|i!ency,  >sdt<<*J>  ' 
it  ia  much  better  to  use,  instead  of  this  objectionable  method,  a  piec«  of  (nn>f  ** ' 
paper  on  which  the  angles  between  two  points  may  be  constructed  grv/t^!  ' 
means  of  tlie  alidade.  Much  time  may  be  saved  by  naing  a  largaRleet  triin^^*' 
nuction  with  the  alidade  as  follows:  in  orienting  the  plane  table,  plan  oar  clp"'-*' 
triangle  alone  the  tine  upon  the  paper  which  is  used  tu  orient  iipoii,ittipnb<<<J|'' 
the  point  nptm  tbe  paper  which  represent*  tbe  atation  occnpifd;  Ihen  piitclloM''' 
against  the  other  edge  of  the  triangle  and  orient  in  the  usual  mioDer.  AH  1'^*'^ 
the  paper  will  by  this  means  be  at  an  angle  to  the  corresponding  huei  npm  nvt 
equal  to  the  angle  between  the  two  sides  of  tbe  steel  triangle  tbiis  eoiplort^,  iM 
directing  thn  telescope  upon  any  other  point  after  the  plane-table  ia  otienW.  >•  ' 
plying  the  same  edge  of  the  triangle,  much  time  can  be  saved,  hr  in  mortie**^ 
will  not  be  necessary  to  place  the  edge  of  the  alidade  precisely  orer  the  Pl"''?^ 
represents  the  station  occupied,  hat  place  it  near  this  point,  tight  U  the  "'i"''' 
tM)e  of  direction  is  to  be  determined,  then  apply  one  edge  of  tie  trisinle  »  '*" 
of  tbe  alidade,  slide  It  along  uutll  the  other  edge  paaseathroagh  the  pout  np""-- 
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thcatntioD,  and  draw  tbo  linn.  It  U  evident  tLnt  tbin  will  be  tbe  line  of  direction  de- 
sired. In  urientiiig  tbe  tubl»  upon  the  Htako  irliicb  marka  ite  last  position,  if  tbe  dis- 
tance IB  ver;  abort  earn  niuat  be  tuken  to  pnt  the  apex  of  the  triangle  directly  over  tbe 
Iujiut  on  tlie  papur  nbicb  repreiientB  the  stake  occnpied.  B;  iisinK  thiH  method  130  points 
iBVB  been  accurutel;  located  ia  one  hour,  tbe  direction  tiein);  laid  off  by  this  method 
-  '-'6  and  tbti  distance  detennined  b;  the  stadia  attacbmeut,  and  laid  off  upoD  the 
"iiiu  a  scale. 
elescope  of  a  plane-table  Bhonid  of  conrae  always  be  furnished  with  cross  bairs 
adapted  to  lie  used  nith  tbe  stadia-board,  and  a  plane-table  tritbout  this  accompani- 
iiiuiit  is  not  reconimeiided  for  use  upon  tbe  survey  under  an;  circumstances.  It  is 
drsirable  that  at  least  half  a  dozen  points,  dibtaut  from  each  othtjr  not  more  than  a 
iiiilcurtwo,  sbooldbe  plotted  by  cu-onliuattsnpon  each  plane-table  sheet  before  it  is  used. 
8ct  lip  the  plane-table  near  one  of  these  stations,  say  'JO  feet  distant  if  tbe  scale  be  one 
ti^n  thousandth,  and  on  a  range  nilh  another  utation  plotted  upon  tbe  sheet.  Orient 
upon  the  latter  station,  then  locate  the  point  by  section  from  a  third  station  if  any 
sDch  be  visible,  but  if  not,  by  layiiiff  off  the  distance  from  tbe  nearest  station  with  the 
dividers.  Then  construct  lines  of  direction  to  all  stalionB  visiblefrom  thispoint.  The 
tupo|{raphy  in  the  immediate  neighborhood  of  this  station  nay  now  be  sketched  in 
npon  the  sheet,  and  tbe  detailed  topography  in  the  nuiahborbood  proceeded  with,  pro- 
Tided  that  the  stations  whose  positions  have  been  plotted  by  co-ordinates  are  so  situated 
thntoneormoreof  themmaybe  seen  from  all  or  most  of  the  positions  that  will  be  occu- 
pied in  this  operation.  It  is  not  ndvisablv  to  ruu  long  lines  with  the  plane-table  with- 
out having  Bomesncb  points  tuaerve  aaacbeckuiiouthe  work  iftbe  nature  of  thecountrr 
will  admit,  and,  if  tbe  points  already  plotted  are  not  sufficient  for  this  purpose,  it  will 
be  beat  to  set  up  the  instrument  at  several  points  npon  the  field  in  the  manner  indi- 
cated above,  and  to  plot  the  position  of  auxiliary  stations  by  intersections  from  three  or 
more  points.  Wheo  this  is  done,  the  details  are  filled  in  as  follows:  A  forward  course 
is  selected  by  the  most  inteltigeut  of  the  rod-men,  who  holds  his  stadia- board  vertically 
over  the  point  selected,  which  should  not  be  more  than  a  thousand  feet  from  the  pres- 
ent position,  driving  a  peg  in  the  ground  tu  indicate  the  place  where 'the  plane-table 
is  to  be  set  up.  Tbe  line  of  direction  to  this  point  is  then  drawn  clear  ncrtws  (Ac  jMipei', 
and  the  distance  read  by  the  stadia  carefully  laid  off  on  this  line.  Tbe  plane-table  is 
then  removed  to  its  new  position  and  oriented  upon  this  line.  !!igfats  are  tlien  taken 
to  one  or  more  distant  stations,  to  serve  as  a  check ;  and  no  error  in  tbe  work  should 
be  admitted  greater  titan  the  thickness  of  tbe  tiueat  pencil-line;  aud,  should  any  such 
error  be  observed,  it  should  be  corrected  before  proceedinf;  further.  It  will  seldom, 
however,  be  necessary  to  move  the  instrument,  tor,  unless  the  Bt»dia-at>4icbment  be 
inuccnrate,  if  tbe  error  be  in  distance  it  can  be  corrected  by  sendinj;  a  rod-man  back  to 
the  last  station.  If  tbe  point  on  the  plaue-table  be  not  aocnrately  placed  over  tbe 
Blake,  this  will  be  detected  by  using  the  plumb-bob.  If  not  detected  by  eitber  of  these 
methods,  it  is  evident  that  the  error  lies  in  erroneous  plotting  at  the  last  stake  of  the 
line  of  direction  itself,  or  in  an  inaccuracy  of  construe tion  of  the  sladia-boiird  or  wire. 
Tbe  latter  someti  mea  becomes  louse,  and,  in  this  cane,  great  care  must  bo  takeu  to  investi- 
gate this  very  carefully  before  proceeding  further.  If  the  error  in  direction  was  slight 
and  tbe  distance  from  the  lost  course  short,  orient  tbe  plane-table  upon  some  distant 
Htatiou  whose  line  of  direction  is  nearly  perpendicular  to  the  course  pusHed  over,  sight 
at  tbe  stake  Ia«t  occupied  with  tbe  alidade,  draw  a  new  line  of  direction  tbroagb  tbe 
puint  representing  the  last  stake,  laying  off  upon  it  the  proper  dialance,  and  this  will 
give  an  approximate  determination  for  the  now  point.  Now  draw  several  lines  of  di- 
rection through  distant  stations,  and  if  all  pass  through  the  point  newly  plotted,  t  o 
vithin  tbe  desired  degree  of  accuracy,  it  will  be  safe  tn  proceed  from  this  point.  Shonld 
this  method  fail  it  will  generally  be  preferable  to  return  to  the  last  station  rather  than 
try  a  new  approximatiou  or  resort  to  the  three-point  problem,  and  by  adopting  this  role 
tli«  source  of  error  will  best  be  discovered,  and  a  habit  of  accuracy  acijuired  which 
caoaol  be  obtained  in  any  other  way.  When  the  instrument  is  set  np  id  its  second 
position,  the  topography  in  its  immediate  vicinity  is  sketched  as  follows:  Tbe  party 
abonld  consist  of  at  least  four  hired  men,  one  with  stadia-rod,  hatchet,  and  pegs  to  se- 
lect forward  courses,  two  men  with  stadia-rods  to  establish  points  to  the  right  and  left, 
reapectively,  and  one  to  carry  the  plaue-table  from  point  to  point,  and  when  the  instru- 
tncnt  is  in  position  this  man  may  bold  the  shade  over  it,  or  by  means  of  Sag  signals 
deliver  orders  to  tbe  stadia-men.  Tbe  folIowinK  system  of  signaling  to  stadia-meu  has 
lietiD  found  exceedingly  convenient  and  applicable  to  all  cases : 

A  separate  flag  is  used  for  each  man.  Tbe  flag  held  upright  indicates  that  the  rod- 
man  in  to  move  &om  tbe  inatrunieut;  the  flag  held  downward,  that  be  is  to  come  to 
tbe  instrument;  pointing  boriu)otaIly  to  tbe  right  or  tell,  that  be  is  to  move  in  that 
direction,  but  nut  increase  or  diminish  hisdiatauce  from  the  instrument;  held  obliquely, 
his  movements  should  correspond;  tbus,  if  tbe  flag  is  held  upright,  but  inclining 
aligbtly  to  the  right,  he  is  to  move  fruni  tbe  instrumeuc  while  slowly  gaining  groand 
to  tbe  right,  &.o.  It  has  beeu  ^nnd  in  practice  that  the  most  stupid  of  the  men  em- 
ployed 0*  rod'  men  will  pick  op  thto  method  in  two  or  three  leaaoua.    When  the  tod- 
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mail  baa  arriveil  at  the  ilesireil  jKiint,  the  ttng  is  waved  vertically  thmi  lill)^•  -i.  : 
ciirB  t«  hulJ  it  directlj  iu  front  of  tlie  liuUy,  and  the  llai;-iiiau  alwa.vn  curb-]  ■■  :  - 
directly  toward  tbe  iiiun  tu  whom  ha  is  sifpialitiK.  If  the  rod  bo  u<n  hM  vir  . 
a  waving  of  the  Sag  will  iudicatv  the  side  toward  which  ho  Hbnnid  inclinoir.  n  - 
determiLiin){  the  poHitton  of  this  nmn  with  the  inntrnment,  the  ttafr.man  puIi--<i;'-  - 
to  tho  other  rod-man,  using  a  different  fla);  for  this  panxiBe,  and  pata  biio  in  If*-  ' ' 
When  tlie  i>uaition  of  the  tirat  man  has  been  determined,  hU  Hag  is  wavnl  tmrrr.'- 
from  aide  to  side,  indicating  that  ha  may  shut  ap  his  stadia-bourd  and  prepanr  t' : 
a  new  poaitioit. 

The  beat  points  to  be  determined  by  this  method  are  comers  of  fenGrs.bcHiv>  r-J- 
&c.,  and  poititH  alung  the  shore  or  on  the  banks  of  the  stream,  »nd  all  n«i;bt> - 
atakea  that  have  nut  been  previously  locateil  should  always  be  «>  d^tcnuioM.  > 
points  shonld  betaken  bj  this  method  more  than  1,300,  or  in  ■■itTenir  iratf  1' 
feet  from  the  inatrnmunt.     If  no  sncti  objects  as  those  above  itientionnl  )>re»-nl  i(- 
eolves,  tmee,  prominent  rocks,  or  stakes  conveuiently  plac«d  will  axuist  Ihr  n 
sketching  ia  the  topography.      A.  nuiuber  of  point's  having  Iteen  fixeil  upon  t\ir  -'   ' 
the  ground  iu  tlie  imme<liate  neigbborhuod  of  the  instnitneiit  iatfaen  sketrb-rl  in  - ' 
tbe  pencil,  and  a  forward  course  taken  aa  before.    If  it  is  pnrpoaed  to  mn  ■  I'c  : 
with  tlie  plane-table  back  from  sbuie,  it  is  advisable  to  measure  the  vtrtirsl  i  .- 
upon  tbe  principal  course  aud  detenniae  tbe  elevation  of  the  snccttssive  p<>iij»  i    . 
this  course  by  the  ordinary  methml ;  for  other  poiuts  it  is  not  reuoaimemli-'l  i"  '  >' 
tbe  vertical  angle  ntiless  it  be  great  eiiongh  to  make  a  rerluctioo  »er,-«uri-  ia  •: '  - 
raining  the  boriKoiital  distance,  bnt  all  tbe  boriiontal  carves  sbonid  be  fillr-1  in  '  ' 
the  hand-level.    Although  tliere  are  several  other  methwls  of  nsiiig  thr  plja-- 
which  are  equally  correct  theoretically,  ia  uiuety-ainn  cases  out  nf  a  hamlir:!  ibi-  ' 
be  found  to  be  the  most  expeditions  aud  accnrate.    The  objection  to  the  a-'''' 
tbree-poiiit  problem  lies  chiefly  in  tlio  loss  of  time  nod  the  confusion  that  i>-j'S  - 
cutting  up  tbe  paper  by  so  many  ausiliary  linee,  bnt  in  passing  over  a  nnmlwr".'-  ■' 
conrsea,  such  an  the  edge  of  a  rocky  island,  it  will  nsuall;  bo  better  to  orivnl  lb--  :• .  ~ 
table  upon  some"  distant  object,  where  such  is  to  be  fonnd,  rather  than  npni  ih-  x' 
station. 

Where  tbe  country  is  densely  wooiled,  and  only  accessililc  by  means  of  •  li-n;  -■ 
circnitous  road,  as  is  frequently  tbe  case  on  the  upper  lakes,  tbe  tlirodolitr'  iriih  •■    - 
attaclinient  will  answer  as  well,  the  notes  being  taken  iu  a  notebook  ■■'<?<>rij : : ' 
the  ordinary  method  employed  upou  the  sarvey.     In  this rnw  the  topographr '- 
all  be  plotted  in  camp  upon  tbe  succeeding  day  by  the  a-ssi^tant  detaiM  ■■■r  ih  i:  r  '- 
pose.     In  a  more  open  country,  where  a  plane-table  is  not  at  hand,  a  vtry  g<*<l  -~ 
stitnle  is  a  theodolite  and  stadia  used  in  connection  with  a  small  drawtn);-b>«nl  >'> 
sheet  of  cap  paper  with  a  graduated  circle  printed  upon  it.     This  method  ha<  r '  i 
long  time  been  svircessfally  employed  upon  the  survey.    No  advantage  can  in  ».■  i  —■ 
he  claimed  f^r  it  over  a  plane-table,  except  that  it  is  perhaps  a  little  more  p-ri 
In  this  case,  as  in  all  others  where  the  fioal  sheet  is  not  taken  into  Ibe  tif\-l  i' 
time  will  be  sbvmI  iu  sketching  the  topography  with  colored  pencils.     In  'kri' '    . 
tbe  details  of  cities,  villages,  &c.,  the  chain  will  be  fonnd  more  conrenieul  i^li  : 
stadia  when  iiseil  either  with  the  plane-table  or  theodolit«. 

Where  it  bpcornes  necessary  to  draw  the  distance  along  shore  from  on^  <'arn>»  ! 
another,  fmin  the  ini possibility  of  triaugalating,  the  following  mode  ef  9k,-t('b.i': ' 
conntry  in  tbe  neighborhood  of  the  shore  will  b«  found  most  convenient.  M  lo-  • 
tbe  chain-men,  or  a  laborer  detailed  for  the  purpose,  place  pegs  or  other  mirt<  a)  •  '- 
tances  throe  or  four  bnudred  feet  apart,  aod  from  angles  taken  with  the  pott't-^io  ' 
to  and  fnmi  these  pegs  aud  other  stations,  locate  as  many  auxiliary  pninx  it  au'-  - 
required,  and  at  the  same  time  Gil  in  the  topography,  using  an  ivory  sc>l«  <ni)t  s  y*- 
traclor,  to  plot  the  angles  and  lay  off  tbe  distances,  naiug  coloml  pencils  tn  n-ijr-^:  ■ 
the  topography,  and  measuring  tbe  heighta  of  the  banks  with  a  pocket-Irv'l-  ^'■'>-^'  ' 
&,  Newtim'a  improved  solid  sketch-book  will  be  found  very  convenient  fttibi-  I"! 
pose.  The  prismatic  compass  is  not  considered  accurate  enongh  for  Lste-Snn'i  ;>''- 
poses.  In  some  instances,  where  the  face  of  a  country  ia  open  and  ronratr.t"^  '■ ' 
allures  of  bays,  gulfs,  JLc,  a  very  expeditions  and  accurate  method  of  le|><ii:ript>  *-  '  < 
the  use  of  a  pocket-sextant,  plotting  the  line  of  different  anglen  to  slaticnu iJ"-'-' ' 
erected  in  the  manner  indicated  under  the  head  of  "soondiug." 

A.— eODNDDta. 

1.  In  very  deep  water  (over  100  feet)  the  lead-line  or  one  of  the  dr#p-BM  tH**"" 
may  bo  used.    The  ordinary  forms  of  such  apparatus  are  as  fol]oK»; 
firiit.  The  "rotometer"  attached  toa  wheel  like  theprojiellerof  »*!»#■••■•*■« 

revolutions  it  records.    This  should  be  need  only  in  still  water. 
ScBond.  Aheavylead  which  is  allowed  to  fall  through  the  w»ter«itt''**, 
cord   attached,  not   stout  enongh  to  recover  it,  but  only  to  W  ""^ 
touches  the  bottom  ;  the  depth  computed  from  the  time  of  ita  UL 
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Tkii'd.  Tb«  "  ekrtric  BOiiDdinK-mncbiiiit,"  iiiveated  bj  Mr.  Willinin  1'.  Tron- 
briil)^,  foroierly  of  the  EDRineeTs. 

FoHrtk.  A  Tery  heavy  weight,  say  1.000  or  i,000  pounds,  let  down  and  recovered 
by  a  steel-wire  rupe  and  reeliuK-enKine.  Thin,  the  most  ponderous  of  all  ap- 
paratns,  approximates  in  its  tarn  to  the  ordinary  and  most  simple  method 
of  the  sounding-lead,  and  In  very  deep  water,  and  ivith  a  strong  carrent,  the 
only  one  that  should  be  relied  on  where  accuracy  is  desired,  a;  in  det«rmiii- 
illg  routes  for  laying  submarine  cables  over  rough  and  dangerous  places. 


Tho  ■null  n 
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unnecessary  delay  nad  expense  nave  been  cansod  by  the  neglect  of  this  simple  pre- 
caution. In  less  thiin  50  feet  of  water  it  is  never  necessary  to  run  a  steamer 
under  check,  and  in  deeper  water,  as  soundings  will  not  have  to  be  taken  very 
close  together,  the  boat  may  he  run  at  full  speed  during  the  intervals,  and  only 
checked  down  long  ruongb  to  obtain  the  soundings.  In  water  of  an  average 
depth  of  50  feet,  and  with  a  lead  weighing  16  pounds,  perfectly  plumb  soundings 
were  taken  from  a  steamer  while  running  at  the  rate  of  nine  mues  an  hour ;  aud 
if  soundings  cannot  bo  taken  thickly  enough  otherwise,  two  lines  may  be  nsed 
alternately,  one  from  either  aide  of  the  steamer.  Of  course  the  man  who 
throws  tho  lead  should  stand  well  forward  and  as  high  as  possible,  and  the  lend 
Khould  be  picked  np  from  near  the  stern  of  the  boat. 
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Mild.  Ill   iisiiij;  a  luad-liiie  in  sboal  water  tho  ouly  precaution  of  imnonaci' :  ' 
n'curil  uu  BOUDiliiigs  tliat  ate  uot  plamb  or  nearly  so.    SounliDE  tv.'i  Tj 
lead  iu  mpids  can  ouly  bp  cfiected  Uj  all  owing  the  boat  to  ilnrtw::'^i: 
current,  and  great  care  muat  be  taken  to  keep  the  1  iue  free,  for  *l>r ' 
lead  catches  in  the  cravice  of  a  rock,  as  ia  freqnently  the  caw,  U>a  Vnt-'i 
in  the  boat  will  frequently  be  cndaucercd  by  a  neslL*ct  of  tliia  pmir^ 
(If  the  boat  be  moored  to  a  bcow,  aud  held  in  thn  Htreain,tbf  lead-borrj  : 
be  used,  and  sonndinga  must  be  taken  with  a  pole.) 
\iril.  An  automatic  Roiindiiij^-apparatiis  of  the  following  fonn  was  cDusicDrb-.l  i 
used  far  sonnding  thi)  rapids  of  the  Saint  Lawrenra  liivcr  dnriaj;  1ti>  i' 
Bcasou. 
1-inch  iron  rod  " 
held  in 
, endent 
through  its  axis.    The  index  "  _ 

were  of  such  size  aa  to 'be  conveuieutly  reaS  by  means  of  the  telescopes  of  tbril'i'. 
ineDts  on  ahore.  Along  anchor-chain  also  attached  to  her  stern  near  the  cealrr  vr 
to  kenp  tho  scow  in  position  by  dragging  along  the  bottom.  When,  honiii.' 
water  was  of  lesa  depth  than  thirty  feet  this  was  more  completely  effrcttd  l'~  i 
sotludiDg-apparatua  itaelf.  A  frame-work  of  iron,  aa  shown  bulow,  would  pcuUl.i 
bott«r  than  chaina  to  keep  the  rod  in  position. 

A  eimilar  though  lighter  conatruclion  applied  to  the  atrrn  of  a  amall  iiiti:    '■' 
Toutd  probably  reduce  tho  labor  and  expense  of  sounding  iu  ahoal  water  lui   ' 
email  fravtion  of  that  of  the  old  method,  and  is  strongly  recommended  forliiri*r 
A  aelf-TCCording  apparatus  attached  to  tho  shaft  of  the  engine  wonlil  also  dirprny  ' ' 
the  inaccuracy  and  labor  of  recording  in  a  note-book.'   A  mcxUGcation  of  tbi>  c/' 
fbr  a  rainnte  barbor-aurvcy,  especially  where  excavation  ia  made  or  raalrci" 
might  bo  constTuctud  as  follows :  A  boom  or  mast  is  liied  athwart  ships  la  Ibr  ■^-  ■ 
a  tug  to  which  aevoral  rods  are  attachod  as  to  tho  scow  desmbeil  above,  anil  ■>  • 
ahafi  attachod  to  each  rod  at  its  pivot  aerves  to  communicate  its  angular  nn't!' 
the  rocortling-apparatua  on  board  the  boat,  and  thus  a  series  of  protiW  i*  mail'  - 
taneonsly.    It  may  often  be  desirable,  either  In  this  case  or  the  ainipleroue.  lo  lu' 
iron  rod  furnished  wilh  anhoe  of  ah ("et- iron,  and  thongh  thia  form  isapplicablr  m: 
or  muddy  soil,  it  will  not  answer  in  tho  rapiils.    To  show  the  rapidity  vii^  -■ 
Honndiugaran  be  cmHlocEp. ' 
.    '      .  this  method,  lot  il  Urn-; 

'■-J-.^'-.j^'-^  for  example,  lo  snaliil>''i 

'  live   milea   iu  leuj^h.  3"  '- 

wide,  and  from  "JO  to  S'  :••' 
depth,  (a  fair  averter  !••:  -  - 
harbora  on  the  Atluilir  ■''•' 
and  let  it  be  re(|airedto>.'- 
luiDB  the  depth  at  diMHO' 
fnrther  apart  horiioolallt  i:  ■■ 
10  feet.  By  uimm  of  S"  " 
attached  to  a  boom,  a  belt  of  5U  feet  iu  width  would  bu  covered  by  this  luactiii*-  > 
by  passing  biwk  and  forth  three  times  tbo  survey  would  be  completed.  Thiix^'i' 
quire  that  the  boat  ahould  travel  thirty  milea,  which  she  would  do  in  the  xpsr^  <^' '  ■' 
hours.  By  the  old  method  "^  f  ,^-^  y~-  ^  79,2W  casts  of  the  lead  wmW  I-  r 
quired,  occupying  6fiO  boon,  rf  ut-' 
two  iu  A  minute,  which  woaU  ^\'' 
quick  work  for  that  d^th.  hi~ 
however,  a  largo  are*  wm  m  1' ■" 
or«d  it  would  be  more  eeai^u<^ ' ' 
nae  a  single  rod,  tfaongh  dm  h  *>"' 
factory,  from  tbo  difficnltyefw":-; 
all  tho  ground.  Id  onyoftta^'^' 
tomatic  apparstoa,  the  natm  ><  <; 
"bottom  ia  clearly  indiiaiol  kj  '- 
sound  made  by  the  rod  in  tof!'- 
ovet  it,  and  should  any  doofcl «!"_'" 
to  the  bottom  being  muddy,  sandy,  or  rocky,  it  can  nt  once  be  set  ut  rest  hTpbrial' 
hand  gently  upon  tho  iron  rod  itself.  Iu  the  apparatus  eniployoil  on  tin-  :?iii' ' 
rcnce,  the  aonnd  could  bo  dLitinctly  heard  on  ahon;. 
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B. — Lot; ATI M)  SOUXDIMiS, 

111  ttic  niatliT  (if  livntiiii! 

ilistaucc  fi'ul 

Ac,  &c. 

t.  In  takinjr  xntliiiliuKa  i>t  n  ilixdincD  from  sliore  uxtemlinK  out  ten  niilus  or  uiort,  nn  in 
off-ahore  liydrogmplty  on  tho  lakcH,  tlio  metliocl  of  locntiu^  by  tno  tbeoilolitcs 
from  shore,  as  practioeil  iinoii  tho  Hiirvcy,  is  snmetimeH  ns  eodiI  us  any  other,  auil 
has  this  atlvniitage,  that  wddd  the  stennmr  is  out  far  from  shore  she  can  be  rc.iilily 
diHtinguishcil  by  hor  snioku  .it  times  wlieii  it  ivoalil  ba  Impossible  from  her  deck 
to  discern  objects  oii  shove.  '  In  this  case,  irlienever  it  oin  be  done,  it  is  advisable 
U>  take  ou»  or  more  sextant- angles  from  tho  bout,  !Lt  tho  time  irlien  tho  balloon 
falls,  to  serve  as  a  check.  If,  hoivever,  the  coast  be  bigli,  and  there  are  promi- 
nent objects,  snch  as  large  bnildings,  light-honses,  &.O.,  which'  are  readily  diatiu- 
guishable  at  a  distance  of  eight  or  ten  miles  from  shore,  it  will  save  mncli  time 
and  labor  to  nse  two  sextants  on  board  the  ship,  instead  of  stationary  theodolites 

'2.  If  the  ilistance  from  shore  is  less  than  five  or  six  miles,  it  is  almost  alivays  prefer- 
able to  nse  two  sextants  on  board  ship.  The  advantages  of  this  over  the  other 
method  are : 

Firit.  It  reqnires  one  assistant  less. 

Second.  The  time  which  is  wasted  in  establishing  observers  on  sliore  is  savcil. 
vbile,  in  rough  weather,  it  is  fre(]ncntly  impossible  to  laiid  the  observors  at 
nil. 

Third,  Any  error  from  want  of  synchronism  in  the  watches  is  obviated. 

tbarth.  And  this  latter  is  the  most  important  contideration,  tht  saunding-i  by 
this  method  may  he  plotted  as  sonn  as  tliey  arc  taken. 

There  are  three  inethoils  of  plotting  soundings  by  sextant-angles  that  miiy  bu 
employed  according  to  circumstances. 

HfkI.  Till'  onlinary  metliod  liy  a  station-pointer  or  three-armed  protractor. 

Snvad.  By  means  of  a  gradniited  circle  printed  on  tracing-paper. 

Third,  liy  llie  orilinary  method  of  geometrical  construction.  Ity  a  modi Rcat  inn 
of  this  method  mnch  time  can  be  saved  by  plotting,  npou  a  sheet  of  tracing 
clotli  or  paper,  several  systems  of  circles  passing  through  each  of  the  points 
npon  the  paper,  taken  two  and  tvo,  which  represent  plotted  positions  of  the 
station*  most  likely  to  be  observed.  It  is  convenient  for  thisjiurpose  todraiv 
each  system  of  circles  in  n  separate  color,  and  these  circles  may  he  ho  con- 
structed that  each  is  the  locns  of  the  vertices  of  all  angles  less  by  one  degree 
than  that  next  witbin  it.  The  loci  of  angles  of  5,  10,  15  degrees,  &c.,  sliould 
be  made  rather  darker  oi  more  prominent  than  the  others,  and  the  paper  cov- 
ered with  circles,  making  good  intersections  with  each  other  in  this  manner, 
before  the  sounding  commences.  Two  or  three  angles  are  observed  simn)- 
tanconsly  nith  itextanta  at  the  time  of  sounding,  and  the  position  plotted  by 
the  eye  by  means  of  these  auxiliary  circles,  and  pricked  through  on  to  the 
sheet  underneath.  Of  course  Chose  stations  should  be  selected  for  <ibserving 
whose  circles  will  give  good  intersections,  and  it  is  welt  to  take  a  thinl  ob- 
servation upon  two  other  stations  for  a  check,  if  facilities  offer,  or  if  the  as- 
sistant is  snSiciently  skilled  in  the  use  of  a  sextant  to  enable  him  to  take  two 
observations  before  the  boat  has  materially  changed  her  position.  A  double 
sextant  would  enable  one  observer  to  take  all  the  observations,  superintend 
the  sonnding,  and  plot  the  position  of  the  ship  as  rapidly  as  sonmlingii  could 
be  taken,  (jtiould  it  ever  Income  necessary  for  one  assistant  to  take  sound- 
ings in  this  luannor,  and  if  but  a  single  sextant  is  at  hand,  he  may  proceed 
as  follows :  Observe  the  first  angle  and  read  it  oil:'.  Then  observe  the  second 
angle  and  rend  it,  and  take  a  third  obs«rA-a^on  on  tho  first  angle,  allowing  an 
equal  time  to  elapse  in  each  cohs,  making  thin  time  as  short  as  possible.  The 
mean  between  the  first  and  third  observationa  eombincd  with  the  second,  will 
determine  the  position  with  accuracy  if  tho  stntions  obaervod  are  not  too  near. 

The  great  advantage  of  plotting  the  position  of  the  soundings  as  soon  as  they 
are  taken  will  bo  appareiit  when  it  is  considered  that  by  so  doing  the  boat 
can  be  directed  to  any  spot  desirable,  and  siioiild  the  steamer  run  off  her 
rnurno  it  will  at  onco  bo  (letectcd  and  corroi'ted.  Where  Hhoal  water  is  found 
it  is  of  coarao  desirable  Ut  take  soundings  atranchcloseriulcrvBls  than  other- 
wise, and  if  the  soundings  are  plotted  as  auoii  as  taken,  it  n-ill  be  seen  at  a 
glance  where  more  sounding  is  required  in  order  to  show  tlio  nature  of  tho 
bottom,  and  much  supcrHuons  work  can  be  avoided.  Indeed,  whenever  thin 
method  be  practicable,  none  other  sliontd  lie  tolerated,  and  awistonts  on  tint 
snrvi-v  should  all  l>i>  faiulliari/c*!  with  the  use  of  tlin  seMnnt  aii'l  taught  tii 
regard  it  nt  pre-etninently  the  hydrognijiliic  instrument. 
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3.  Soundings  takeu  iienr  slioro  ma;  be  closBiGnd  niidor  the  tiro  follawiu"  luaii'': 
Fint.  Sboul-water  Houndlogn  on  tbe  luke-sbon!. 
Seamd.  Soundings  in  rivers  and  aarroiv  bays,  inlete,  Hmall  laketi,  Ac. 

In  the  latter  caae,  if  the  body  of  water  U  wide  euoQKli,  aad  the  cnrmit  ik-i  ;"• 
rapid,  the  ordinary  method  hy  two  sex  taut-angles  will  be  iirefrrablr.  :.r 
aoundings  in  this  case  bcinz  token  from  a  Bt«amer. 

It  will  suffice  to|;ive  a  generid  descriptioii  of  the  other  metbodaof  sonndiu^'.ii 
which  all  assistauts  in  charge  of  parties  shonld  be  thoroughly  coDirr^" 
leaving  it  to  their  discretion  which  may  be  most  economical  in  aoy  pann  1 1' 
instance. 

First.  A  sTslem  of  ranges  may  be  established  upon  shore  parallel  to  rarh-i) 
or  nearly  su,  by  lutaiis  of  sniall  whitewashed  slakes,  one  placed  bcfaioii ' 
other,  distant  fruiu  each  other  50  feet  or  more.  If  any  distant  object  n: 
aeen  froin  several  of  these  stations  in  a  direction  perpendicular,  or  ii<mi.>  k. 
to  the  shore,  the  atjikes  may  be  ranged  upon  this  object,  and  much  tim>  t. 
be  saved  which  wonid  othcrwjse  bo  expended  in  locating  these  range*.  U> 
these  ronges  have  been  set  up,  distant  from  cnch  other  from  lUO  (eri  i.> 
feet,  the  boat  is  run  along  one  of  tbem  out  from  shore  ami  back  ajcaiu  u;- 
the  next,  anil  so  on,  taking  n  Hextaut-angte  upon  this  nioge  and  aoim  "ibr 
object  for  II  cut-olf  at  the  two  extromities  of  the  liueand  at  as  maajtuiut-' 
may  appear  to  be  necessary  or  conveuient,  or  the  boat  may  rnu  aiooji  rp 
any  other  course,  sny  one  parallel  to  the  shore,  and  perpeudicuLu  tn'.m 
ranges,  and  a  sextant-auKle  takeu  with  the  range  and  some  other  <<Ujkii' 
the  moment  of  crossing  it.  Instead  of  the  back-range  stake,  a  man  •i<^'  >'- 
at  the  sound ing-atnke  muv  serve  to  keep  tbe  boat  on  the  range  by  mru-  :  • 
flag,  which  be  waves  to  tiie  right  or  left,  as  a  signal  to  the  whecUman  li 
running  on  the  ranges. 

Second.  Another  method  is  to  esliihlish  a  setied  of  ranges  intersectiDgearbii-' 
upon  the  water,  thus — 


V     /    V   V  \/     / 
\  /  \    /'  \    /\     A      / 


Tbi!  bout  in  this  cosi'  is  run  out  n|M>ii  .one  range  anil  in  upon  auoiL' 
Nonnaiugs  being  taken  on  tiuio.  the  time  of  possitig  tbo  inrennFdiat'  '■ 
indicateil  in  the  note-book.  (This  method  ix  recoinnicndcd  idmv  rtp' 
foe  use  upon  Lnko  Michigan,  where  ftom  tlie  ojieii  shorn  and  Ihr  <«■* 
rnughncsH  of  the  weather  during  the  snuinier  season,  bniall  Iwatii  fan  ■'' 
nseil  duriujt  a  siuull  portion  of  the  time,  and  a  large  fruction  of  tht-  " 
by  Iho  ordinary  nii:lliud,  wasted  iu  sotting  ont  the  buoys.) 
I  >f  the  alHive  iiietbods,  one  or  more  will  nsuatly  be  tininit  lunre  (wiiumica  Ij"<^ 

iili'li'  than  the  ordinary  jiiuclice  of  setling  out  buoys  ami  nouudiug  to  and  tn«i 

irregularly. 
'Ine  nei'ir'siiy  of  having  all  the  work  of  tnpngrnpby  anil  liydnigrapfay  ptiilrnl  > 

lii-hl  r^iiiiini  be  too  sirungly  urgf<1.    The  old  system  of  uinking  a  rough  >kelrS  ' 

liiii.s  ft  •■■  iiiiclingn  is  alt«s''''>er  iiisuflii.'ienl.    The  soilnding:>  liieni-«-l>i~-  -l'" 
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(ilollt^d,  and  no  with  all  the  work,  nnil  tlie  chief  of  party  will  tlicu  be  entirely  ot  fault 
ir  any  errors  ur  oiaiesions  occur. 
An  extra  reeoriler  ahould  be  furnished  to  each  shore-party  for  thia  purpose. 
Very  respectfully,  yonr  obedient  servant, 

W.  R.  LIVERMOKK, 
fir»(  LUnlmaiil  Eagiiitm,  U.  S.  A. 
Major  C  B.  Comstock, 

Corpi  of  E«ginter»,  U.  S.  A.,  S«periiileii^eHl  Lakt  Surren. 


Detroit,  JUickigan,  Vnxmber  11,  1871. 
M.ijoii  -.  I  Imve  tliH  honor  to  snbniit  the  following  report  of  the  work  perforuieil  by 
tlie  piirciBH  under  uiy  imine<liate  orders  dnrint?  the  hbusou  of  tield-operations  of  tbi^ 

1  euteVcd  tlie  lieldon  tbe2l8t  of  April,  wliuu  Inasumed  command  of  the  steamer  Ada 
niid  reported  to  Lieutenant  William  K.  Livcmioru,  United  States  Engineers,  fur  duty 
in  Lake  Saiut  Clair.  Acting  under  lii»  instructions,  I  built  tvro  primary  trianfpilation 
staCiaoH.  one  3U-f<>ot  and  one  33-faot  ci-utor-post,  after  which  I  was  en^ged  on  general- 
^e^v^cB  trntisportatiou  of  shore-partiea,  atation-mnterial,  dtc,  until  May  6,  when  I  was 
tniniifrrreil  to  the  command  nf  the  steaiiier  Survevor.  I  then  completed  the  olf-Bhore 
Lyili-opraphy  of  Lak«  Saint  Clair,  running  cloven  lines,  varying  in  length  from  six  to 
ti-ii  milen,  built  otiu  2U-fiiot  center-post  Htntion,  and  on  the  lOtb  nf  May  returned  to  De- 
iriiit  to  lit  out  for  the  nen»im'a  work  in  Lnko  Uichigan. 

Ili'll  Detroit  in  coniiuond  of  tbe  Surveyor  on  the  irith  nf  May,  having  on  board  the 
>liiin'-pnrty  of  AiwiHtaut  Custer,  and  arrived  at  (>rand  Ifnven,  Michigan,  on  the  'iUth  of 
ili>-  snuii'  month,  at  which  time,  actin};  uuder  your  instructions,  I  assumed  the  "  geu- 
<'r:il  cliiii^e  of  tbc  onrvey.s  on  the  enHleru  shore  of  Liiko  Miehigan." 

t'rurn  tjiu  '21i«t  of  Muy  until  the  7tb  of  July  my  immediate  party  was  engaged  in  re- 
'iinnoitering  for,  locnting,  nnd  bnildini;  the  primary  stations  necessary  for  cairyiac  the 
'I'iiimtlis  alon;;  the  shoru,  iu  setting  up  latitude-posts  at  each  station,  and  in  provis- 
itJiiing  and  moving  the  sbore-parlies  of  Assistants  Foote  and  Custer. 

On  the  7th  of  .Inly  I  went  into  camp  at  Frankfort,  (Point  Aux  Bees  Seles,  or  Point 
Ih-lsfy.)  where  I  was  to  conimuuce  my  uatronomical  work,  placing  Sub-Assiatant  Clark 
*  'Ids  in  ti-mpornry  coniniand  of  the  Surveyor,  which  commanil  ho  retained  until  the  15th 
i>f  August,  wlien  1m  was  relieved  by  Lieutenant  Cliarlus  F.  Powell,  United  Status  En- 

Bt'tween  the  7th  of  July  and  tlie  IVitii  of  Angust  tliu  crew  of  the  Surveyor  built  ten 
iuun<ling-statiuns  and  rnu  twenty-four  lines  of  olf-shore  hydro;;raphy,  besides  pravis- 
iuning  and  moving  the  shore  and  astronomical  parties,  which  were  Svo  in  number. 

Till-  lines  feforri'd  to  run  east  and  west,  were  oue  mile  apart,  and  averaged  twelve 
■vixt.s  of  the  lead,  each  being  about  ten  miles  in  length. 

Personally  I  occupied  tbe  Btntions  Frankfurt,  (South  Point  Bi-t^cv,)  M.inistoe,  South 
Tniti.  (or  Gmnd  Haven,)  stations  for  horizontal  angle  and  latitude,  the  Big  Point  Sable 
M.ttiou  for  horiKontal  angle,  and  tho  Little  Point  Sable  and  Duck  Lake  (white  Rirer) 
•'tuiions  for  latitude,  for  tbe  details  of  which  work  von  are  respectfully  referred  to  the 
aiiuex.-*!  table. 

Tile  primary  stations  built  by  me  are  ti-u  in  number,  varying  in  height  of  center- 
IHwt  from  10  to  5!>  feet,  are  all  marked  as  per  directions  from  the  heodiiuarters  of  the 
'urvcy,  aud,  as  well  as  tlm  sounding-stations,  are  all  connected  with  tho  shore-line. 

Primary  Htations  built 13 

Astronomical  ]fOsts  wt ill 

Angles  read 4 

XuiuWrof  pointings 528 

-Viinibi'rof  vernier  rtailings 3.168 

Mations  nccupiflil  for  latitude 5 

N'nmWrof  pairs  of  stars 281 

Miles  nf  oA'-sbnre  hydrography .      322 

•iislsoflead 4^> 

This  work  was  all  eompleted  prior  to  the  j-'th  Scplcmberrat  which  time  I  moved  my 
''amp  fnmi  the  Duck  Lake  station  to  the  Clay  llauk  station  and  the  Survcvor  returned 
1"  Detroit. 

Fmiu  lliu  -i^th  of  September  to  the  21tli  of  October  no  work  whatever  was  done,  on 
arroutit  of  bait  weather,  and  I  then  returned  to  Dotmit  with  my  party. 

The  above  table  does  not  include  the  prolimiunry  work  necessary  for  the  ail,{iistniciit 
"f  tile  transit-instrument  at  the  difterent  statinns,  nor  the  olMPrvatious  for  time,  JLc. 
iK'i'i'Utary  for  gettinj;  tho  zunith-teleseope  into  the  nu'ridian.    Prol>ab!y  50  |>er  cent,  of 
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tbe.  tablilnr  liiimljers  shonhl  Im  nUdetl  for  thene  incidcotnl  Tcadiu{{s.  Thn  work  otrun- 
iiectiDg  tlio  Motions  witli  ttieMiore-Iine,  vliicli  is  not  included  above  cither,  trat  equiva- 
lent to  about  twenty  miles  of  shorc-liiio  vrichoiit  tbo  liydrography  or  tonograpbj'. 

Tbe  iiistrnmentB  nsed  by  me  vcro  tbe  KenitlMeleacojw  No.  lr^,ttndtbeOerllia;:tna''i' 
No.  35G:I.    The  lintt  is  an  excellent  iiiBtrumuDt  and  was  Innied  in  liy  nio  iu  KOod  ftdja^t- 
inpnt.    The  tmnsit  is  worthless,  and  in  my  opinion  sboiild  bo  eondcinneii. 
I  Bin,  minor,  very  reanectfiillv,  your  olMilient  servnnt. 

JSO.  H.  WEEDEX. 
Fimt  Lieatruant  t:Hgiiifrri',  l'.S.A. 
ilajor  C.  B.  Com  stock, 

C'orji*  of  Eiigiiieera,  C.  S,  J, 


IMlToit,  Dnxmbrr21,  li^l. 
Ma.iuii  :  The  followin};  staWuieut  aboiild  be  emboilii-d  in  my  report  for  tbe  cutrcDi 

From  the7tb  of  Jnly  until  tbo24thof  October,  aperio<lofunebumlred  and ninediiji. 

during  wbieh  1  waa  enftnf^il  upon  astrononiiciil  duty,  f  bero  wore  eifjbty-fiTe  days  <n 

which  I  waa  prevented  from  workiuK,  either  by  day  or  iiigbt,  by  bnd  weoitber,  leatinz 

bnt  twenty-four  daya  for  tlio  moving  of  my  cnmiis  and  tbe  perfiinuaiicu  of  my  w«rt. 

Very  resticcttiillT, 

JKO.  H,  WEEDES, 
Ftril  Linleiittnt  Anjtnrert,  C.  S.  -4. 
Major  C.  B.  Comstock, 

In  charge  of  United  Slatfi  Lake  Sunet/. 

Xc).7G.]  Oi'FicK  Unitki)  STATfx  Lakb  Slbvey, 

Detroit,  itichigan,  Dirrmber  13, 1*11. 

M.ijon;  I  have  tbe  boiiot  to  submit  tbe  fullowing  reimrt  of  oiwrations  of  tbe  inrlj 
undet  my  charge  during  the  Kea«on  of  1871  : 

Tbe  duties  with  wbieh  I  was  lmmcdiat«ly  charged  were  the  "  off-shore  Iiydrognpbi 
on  the  west  shore  of  Luke  Miuhlgati,  the  Hoanding*  across  the  lake,  the  (geodetic  dctfr- 
minutiouof  a  ]ioint  ou  Lake  Michigan  by  conuection  with  the  main  triaugnlatioo  <rf 
Greou  Bay,  or  of  Storgeon  Day,  and  the  determination,  bj  a  line  of  aiiiuiitlu  and  lati- 
tudes Rtartiug  from  the  point  so  determined,  of  tho  position  of  the  main  beAdUnd'- 
from  Sturgeon  Bay  to  Milwaukee  or  other  point  where  tbe  triangnlalion  from  (irrfu 
Bay  reached  the  lake." 

The  Bhoru-|>arty  of  Assistant  J.  R.  tlayer  was  also  placed  uuiler  luy  goneral  tuprt- 
vision,  and  I  was  directed  to  supply  tlieui  with  provisions,  move  their  eaAps,  &c- 

I  left  Detroit  on  Ma;  14,  in  charge  of  tbe  Lake-Survey  steamer  Atta,  with  Mr.  F.  Terr; 
as  assistant,  and  Messrs.  J.  A.  Ockerman,  D.  C.  Ilexford,  aud  F.  M.  Lee  as  recordcn. 
These  gentlenieu,  I  may  here  add,  were  all  now  to  tho  work.  Tliis  being  tbeir  Gn>  hi- 
Hou  on  tlie  Luke-Sun-ey,  I  also  took  with  mo  the  shore-party  of  Mr.  J.  R.  Mayer,  and 
landed  tliem  ou  the  vest  shore  of  Lake  Michigan,  abont  two  miles  north  of  the  Wwa 
of  I'ort  Washington,  ou  the  morning  of  Hay  IS. 

From  the  20th  to  tEie  a7th  of  May  my  party,  including  tbe  stoamprV  crew,  w»  in- 
gaged  iu  recontioiteriog  for  site  fur  azimuth  and  sonndiug  staliuiis,  building  the  unH-- 
and  cuttiDK  lines  of  sight.  Two  azimuth  aud  two  sounding  stations  were  built  dnriu;: 
this  time.  On  May  39  and  31  some  little  work  was  doni*  at  off-shore  hydrogT3i>bT. 

Ou  June  1  tbe  stcauier  left  Milwaukee  for  Sturgeon  Bay.  I  found  bnt  two  slalini- 
Ktanding  llicrc  (Sturgeon  and  Sherwood]  that  could  be  used. 

The  station  known  as  North  Sturgeon  had  been  blown  over,  but  as  the  plarevu*'- 
curately  marked  it  was  rebuilt  over  tho  original  spot.  This  station  anil  the  one  in  0" 
opposite  side  of  the  bay  known  as  Sturgeon  were  UHed  in  the  triailgnlatim  M 
Green  Bay.  The  line  connecting  them  I  used  as  a  baiw  for  my  work.  The  *il««  K" 
seven  of  the  reiuaining  stations  wore  Belect«d  aud  tbe  stations  built  by  Jnoo  K  Tbr> 
were  not  occupied  tilt  later  in  the  season. 

The  sti'amer  left  Sturgeon  Bay  for  Lake  Michigan  Jnne  t>,  and  from  that  lime  lil! 
the  end  of  tho  month  we  were  occupied  iu  selecting  sites  for  stations,  Imililing  tbr 
same,  and  running  lines  of  ofT-shore  hydrography.  This  work  was  also  eontianed  I'} 
the  party  on  board  the  sleauier  during  tho  month  of  July. 

Ou  the  -i'M  of  July  I  turned  over  tbo  charge  of  the  stcnnier  to  my  aseijilSDl,  M". 
Terry,  aud  went  into  camp  near  the  hood  of  Sturgeon  Bay  to  read  the  angles  si  tbr 
different  atatiiiiis.  My  iiarty  consisted  of  Mr.  F.  M.  Lee,  recortlor,  and  four  mco.  Tin 
instruments  with  which  I  was  i>roTide<l  being  totally  unSt  for  this  work,  I  «»l  ""»■ 
polled  to  bi.ii'ow  a  lheo<lolilo  (Seerctan  No.  107,  least  count  20")  from  Mr.  W,  T.  Ctf 
grain,  wliii  «  as  engaged  at  the  time  making  a  survey  under  the  direction  of  Hv^ 
HoiiNtou,  I'liited  Slatia  Enginpcrs.  for  a  canal  from  Sturgeon  Hay  to  Lake  MifhiE«n- 
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I  IJiiinlioil  rpadiug  the  ntigle.t  at  tlio  (IiffetciitstaU<n>sAiijiiist4.  Tim  uteanier arrived 
rruin  Lnke  Mivhigaii  August  6,  n-heii  I  weut  iibo:ir<I,  met  my  pi^yi  ou'^  (igaiu  took 
I'liarge  of  hor. 

DnrlDg  tlie  month  of  Aiigiiat  work  was  contiuued  oii  the  off-sbors  hydrography  anil 
linpH  of  aonuilmi!  acrosH  the  take ;  also  at  building  Htations  anil  Rotting  liuea  of  si^ht. 

The  instruments  which  I  was  to  use  in  tny  latitude  and  SKimntli  work  arrived  from 
Ivike  Superior  on  August  17.  They  were  seiiitU  telescope  No.  1  (Wtirdemann)  and 
(Icrtiiog  theodolite  No.  STitS.  The  thooiloUte  I  changed,  before  using  it,  for  one  of  the 
same  make,  No.  SiiSI,  wbirli  Lieutenant  Weeden  bad  in  use  uu  the  cast  shore  of  Lake 
Micliigon. 

T.ie  Eenitli-telespopo  was  in  a  filthy  condition,  but  otherwise  in  fair  order.  Theodo- 
lite No.  35C3 1  did  not  have  occasion  to  use,  so  can  form  no  opinion  of  its  merits  or . 
dpmerita. 

On  August  20  Mr.  C.  OUIa  reported  to  nie  with  the  stoanier  Powers  for  duty  in  con- 
nection with  tbn  triaugiilation  from  Green  Kay  to  I^ke  Michigan. 

Finding,  after  a  careful  reconnaissance  of  the  country  in  the  vicinity  of  Milwaukee 
aud  Racine,  that  it  would  be  impossible  to  build  the  proposed  line  of  stations  between 
those  points,  and  lieing  in  no  further  neeil  of  the  Powers,  Mr,  Olds,  according  to  yonr 
JDatnictiou,  was  sent  tu  Detroit  with  her  September  3,  with  orders  to  discharge  hor  and 
lifrcrewon  arrival. 

During  the  time  siwnt  by  Mr.  Olds  iu  rcconnoilering  for  station-sites,  tlio  crew  of  ihe 
Towers  was  engnceil  in  building  azimuth-stations  between  Milwaukee  and  Racine. 

The  high  winds  during  the  latter  part  of  tlie  month  materially  prevented  much  pro- 
gress iu  our  work. 

During  the  month  of  Scptomhor,  and  in  fact  np  to  the  time  of  our  leaving  the  tield 
("or Detroit,  but  littlo  additional  work  wasacconiplished.  The forest-tirosand high  winds 
jiravatent  during  tliat  time  are  nssigned  as  sufficient  reasons  for  this. 

1  regret  that  I  have  so  little  progress  to  report  in  my  astronomical  work.  My  Insttn- 
Jiifnts,  however,  did  not  arrive  till  August  17,  after  the  best  part  of  the  season  for  this 
Nirt  of  work  had  passed. 

1  was  not  able  to  go  into  camp  tilt  .September  l.*),  and  from  that  time  till  October  3, 
;it  n'hicb  date  I  broke  np  t-amp,  there  was  but  one  day  suitable  for  the  measni-ement  of 
iinclcs  and  liut  two  nights  iu  wliicli'l  could  observe  tor  Utitnde. 

Tiie  fires  by  the  2d  of  OvtobeT  getting  nncomforlably  close,  I  broke  up  camp  and 
ri'tumetl  to  Milwaukee  with  the  steamer,  where  we  were  detained  by  the  smoke  and 
iiieh  winds  till  Sunday  Vi. 

RetwRon  the  l-'itb  and  17th  an  a^imulh-stntion  was  built  at  a  point  about  five  miles 
south  of  Slieboygau.  On  the  evening  of  the  I7th  we  left  for  Detroit,  arriving,  after  a 
miigh  passage,  on  the  25th.  I  append  heretji  a  tabular  statenient  showing  the  total 
iEinnuuT  of  work  done  during  the  season. 

1  aiiu  major,  very  respectfully,  yonr  obnlient  scrvaiit, 

'  A.  N.  I,KE, 

I.hul,„a«l  Ko'jinnn. 

M:ij.>r  C.  B.  C^MSTIXK, 

(Uirps'if  Eiiqincrni.  C.  S.  A.. 

Siii)fri«ltn<lrat  I'liilal  Sinlri  Lnl.c  Siirr--i. 


NiinituT  of  wiiiudiug-slatious  built 8 

A/iuiiilh-Htatious  built 7 

J.alilude-poRts  nut 1 

l.atiliii1c-Htati»iU(Mi:npied 1 

N'amber  of  stations  bnilt  in  Sturgron  Bay 12 

N'linilwr  of  Hintions  occupied  iu  tjturgcou  Itay 21 

Nunibi-r  of  thiHHlolile-rcadingsin  Sturgi'ou  lliiy 1,324 

Nunil>trof  milesof  minniling 516 

Niiiiilicr  of  niiivs  of  suundiug  Hloug  sliuiv 50 

Xuuibirofcastsoflend 660 

Xumber  of  lines  aeroas  lake 3 

NiiuiluT  of  miles  run  by  steamer 6.923 


IMroil,  MkhijuH,  JiiHf  aa,  ldJ2. 
•  KiiAI.'.  I  liavi'  the  honor  to  submit  tho  folio  wing  re|)ort  on  the  work  accomplished 
e  computing  division  since  the  dati'  of  the  Inst  annual  report: 
heck  ou  all  tiiHTations  |«-rf')rmeil  lias  lurn  con.sideri'd  a  necessity,  and  when-  an 
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opcratiriii  did  uut  suflkieutly  proro  iU  own  accuracy  tbe  work  has  liceu  ilooe  iu  dopli- 
cat*.    The  vrork  baa  been  : 

lat.  /^ni7ifuiie.— Tbo  reilactioD  of  observations  mode  at  Detroit,  Micliif^an,  in  toaatt- 
tioD  with  Battle  Mouutain  aud  'Austiu,  Nevada,  and  Daliith,  Miuuesota;  of  tbe  uWt- 
vations  made  at  Duluth,  in  ooimectioa  with  Detroit,  and  of  tbe  observatiooB  at  Dalntb. 
in  conuectiou  with  Saint  Paul,  maliiiiE  eleven  tiiuc-detemiinatioiis  and  twenty  wt*  of 
clock  or  cbrouomoter  comparisons.    Theiie  observations  were  fioni  the  cbnmograpbir 

The  reduction  of  two  uigbts'  eye-and-ear  observatioits  at  Saint  Paul,  in  connectioD 
withDututh.  The  reduction  of  two  roniHiniagnijrhts'observatioiiBfromchrouoxnpbit 
record  at  Duluth,  in  connection  with  station  East  Sawteeth  Mountains,  and  of  tbtw 
nights' eye-and'eor  observations  at  East  Sawteeth  Mountains,  where  powder-fl>ab«> 
were  used  aa  aignals  ill  coraparine  chronometers,  and  also  the  rcdutftiou  of  tbree  ni^tt' 
cye-anil-ear  observations  at  each  of  tbe  stations,  Vulcan,  near  Copjier  Harbor,  and 
Thone'a  Hill,  nour  Marquettt^,  ^lichigau,  where  powder-aiguals  were  oaed  in  compario;; 
cb  Tonometers. 

The  reductions  for  time  have  been  nioile  independently  by  two  cumpiit^rs  and  bf 
two  different  methods ;  tbe  one  by  hit;b  and  low  stars,  the  other  by  the  method  of  lca>t 
squarea. 

Sd.  Pertonalcqitathti. — The  reduction  of  observations  between  yourself  and  Assistaul 
Wianeron  three  uigbts;  between  yourself  and  Assistant  Flint  on  two  iiight«;  belwefn 
youraelf  and  myself  on  seven  nights,  aud  between  Assistant  Wisuer  and  myself  on  twi' 
niglita,  the  observatioua  being  fioni  the  chronographic  record. 

3d.  ZaJifude.— The  reiiuction  of  observotioog  at  four  stations  on  Lnke  Michigan,  ii> 
chuck  a  former  computation  by  Lieutenant  Weedtu. 

4th.  Triangiilaiion,—ThB  computation  of  the  bosc-liue  on  Lake  Saint  Clair  and  ih-- 
triangulation  of  Lake  Saint  Clair. 

The  computation  of  tbe  geodetic  positions  of  twenty-five  triangulation  atatioDHin. 
LakoSuint  Clair,  of  twelve  stations  at  the  west  endof  IJtketsuperior,  and  threestalkn' 
on  tiio  south  shore  of  Lake  Superior.  The  conipotation  of  tliirteen  triangle*  on  Stnr- 
gcou  Bay,  Wiscousiu,  ond  the  trausferring  of  the  geodetic  latitude  and  longitude  fnnu 
Gre4!n  liny  to  a  point  on  Lake  Michigan  near  Sturgeon  Bay. 

5th.  Co-ordinatu. — The  referring  of  thirty-six  triangulation  and  abore-Uue  statidnmn 
Lake  Saint  Clnir  to  &-niinute  meridians  aud  parallel^  and  of  tlfty-five  such  station)  il 
the  west  end  and  south  shore  of  I^ake  Superior  to  SO-iuinute  meridians  and  parallrb. 

Gtb.  Corrfi'ting  nf  >liore-Uiie.—The  searching  out  of  errors  in  the  com pu rations  uxl 
mapping  of  about  fifty  miles  of  shore-lino  found  to  exist  by  comparing  with  primuy 
triangulation,  requiring  the  re-reducing  and  remapping  of  about  thirty  miles  of  ibr 
shore-Iiue.  aud  the  making  of  a  new  chart  to  take  the  place  of  the  old  foradistMctuT 
twenty  miles. 

7th.  Ifo(er-iere(«  and  Hdal  earre^. — The  rending  oil'  and  redui-iiig  of  the  self-regi^r- 
ina  water-gange  for  ISil  for  Milwaukee  and  Superior  City,  Wisconsin,  fur  solar  boai!- 
ana  the  ni-reading  and  reducing  of  an  unbroken  live  months'  curve  nt  Alilwanker.  iu 
18GT,  both  for  lunar  and  solar  hours,  and  the  plotting  of  the  mouthly  lunar  cnrv«a  ami 
their  mean  curve,  and  also  of  solar  cuvvea,  for  each  of  five  years  aod'their  mean  carci'. 
*"'      ^omnnting  of  co-ordinate  from  live  daily  means  for  the  conjunct  ions,  oppositioD', 


!s  of  the  sun  and  uioun  for  the  years  1B67  anil  IHtid  at  MiJwankw,  si 
each  of  eigEt  stations. 


dotting  of  cii 
of  eight  Stat 


:s  from  these  co-oTdinateH.    The  rodnciugof  staff-gauge  readingsai 


Hth.  Jfrteorolofry.^-Tlie  reduction  of  the  ohscrvatiouH  for  ten  stations. 
9th.  lUiirellttBeout. — The  tabulating  and  putting  in  form  the  results  from  all  tompii' 
tatiouH.  Tbeconiparingof  a  finished  reduced  chart  with  the  original  data.  ObeervioK 
for  time  aud  rating  of  twenty-one  chronometers,  usually  at  intervals  of  ten  tiayi,  pT- 
paring  a  corrected  list  of  latitudes  and  lougitndes  o£  all  points  determined,  cti^r 
astronomically  or  geodetically,  by  the  Lake  Survey.  The  reiluciiig  of  eleven  wti  of 
magnetic  obseriatious  for  determining  the  moment  of  inertia  of  the  ring  and  stirmp- 
Observing  for  and  reducing  two  sets  of  observations  for  determining  the  raloe  of  tbi' 
microme tor-screw  in  zenith-telescope  No.  IB.  Furnishing  data  whenever  calleil  npno 
to  aasistants  iu  other  departments  of  the  survey,  and  to  others  when  directed  so  to  do. 
The  reducing  of  the  conoections  of  primary-triaugnlaiion  stations  llnilt  in  mi.  *■■!> 
shore-tine  statiou  and  recording  the  same  with  a  description  of  the  stations. 

I  havo  been  aaaisted  in  this  department  by  Bub -Assistants  Thomas  Russell,  AVIlliam 
A.  Metcnlf,  C.  H.  Kummell,  and  John  Eisenmanii. 
Very  respec^t fully,  your  obnlieut  servant, 

O.  It.  WHEELER, 

AiaiataKl  Lair  Sartr}. 
Brevet  Itrigadier-GenernI  C.  B.  CojtSTOCK, 

Afajor  of  Eng'meeii,  Unitvd  Slalti  AnHi/. 


by  Google 
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So,  77.]  Ovi-icT.  U.MTED  Status  Lakk  SvnvKV, 

December  14,  li-Tl. 

Silt ;  1  have  th0  honor  to  Hiibiiiit  the  followiug  report  of  field-work  perfurined  liy  the 
party  under  my  cbnrgo  daring  the  past  aenson  ; 

Id  compliance  nith  your  iustmctions,  I  left  the  oBioe  May  1,  for  Lube  Saint  Clair, 
to  measure  the  angles  for  the  trinnguhiiion  of  the  lake  in  counectioii  nitU  Assistant  A. 
K.  Flint.  OtriuK  to  an  unusual  nmunnt  of  utormy  ami  unfnvonible  nuatli^r  (bo  work 
nan  prolonged  until  Hny  1(4  before  being  conipleteil.  (For  Hiiitiinatiun  of  work  see 
tiibto  at  c\ma  of  report.) 

1st.  Od  May  ^  I  left  lor  Lake  Superior,  on  atcanier  Search,  with  ABsistatils  A.  B.  Flint 
nnil  G.  A.  Marr's  parties  on  hoard. 

At  Iroquois  Point.  Lake  Superior,  wa  were  detained  a  couple  of  days  connecting  tlie 
sliore-lint)  of  the  pomt  and  inland  with  tlie  triangnlation  ouu  checking  of  the  azimnth 
of  Rose's  ItthlDd. 

On  May  27  arrivpil  at  Porcupine  Monntainsund  commenced  operations  for  conucct- 
i}\g  Htntion  witli  slioru  and  correcting  iliscrepaiicica  that  had  been  found  in  tho  previous 
shore-line  work  l>etn-ecn  that  pjacu  and  Bayfield.  In  the  valley  of  Carp  River  a  base- 
line was  ineasnreil,  froni  whicb  the  triaugnlntion  was  cniTie<l  to  tbo  ftowt  rnuga  of  hills 
anil  tbence  to  lake  and  back  to  stutiou  on  the  mountain.  Owing  to  the  very  snioEy 
weatlier  we  were  unable  to  obtain  any  azimuth -checks  on  tbo  eliore-line  from  Porcu- 
pine SIoimtaioH,  and  conseqnently  Wbro  obliged  to  work  it  back  liy  shorter  lines  from 
Ilaylielil.  Taking  the  line  Ba!fSj:Id—  Miehigan  Itland  Ligki-Hoaat  as  a  base  the  triangles 
Ba'j/Jiild—ilidiigaH  iHlaiid  Ught-Uoant — Little  GirVa  Point  and  liKhlgaK  Island  Liglil- 
HoHK — Litlte  Girrt  Point — Pretifile  Biecr  were  measnreil,  thns  divilling  the  distance 
into  three  nearly  ei[nal  distances.  The  old  stations  of  tbe  shore-lino  work  having 
been  all  destroyed,  making  it  necessary  to  rnn  the  shore-line  auew  in  order  to 
i-arry  the  work  any  further  east,  anit  the  weather  setting  in  foggy  and  stormy,  it  was 
found  necessary  to  leave  the  work  at  tbis  place  auil  proceed  to  Dinntli  to  have  arrange- 
ments for  longitude- work  nt  Korth  Base  in  readiness  on  your  arrival  there.  Leaving  a 
|iarty  on  the  way  at  tbe  Clay  Banks  station  to  cut  lines,  we  arrivtul  iit  Noilh  Bust: 
Jiiac  4,  Assistant  Flint  proceeding  at  once  to  Saint  Paul  to  make  arraugeiuunts  for  lou- 
Kitnde-obHrrvations  at  that  place,  in  connection  with  Dulnlli  and  Detroit.  On  youv 
urrival  nt  North  Base,  Juue  S,  Assistant  Miirr  proce»lcd  to  Unrlington  Bay  with 
steamer  to  reconiiuiter  for  a  snitable  place  for  a  station,  having  fonnd  which,  he 
n'Mjt  into  camp  at  Sawteeth  Mountains,  to  observe  for  longitude,  in  connection  with 
DiUiith,  leaving  tbe  steamer  anil  crew  in  charge  of  Assistant  Metcatf,  to  finish  bnild- 
iug  the  station  at  llurliugton.  From  Juno  H  to  June  24  the  work  of  making  longitiidu- 
t-uuniTtions  with  Detroit  and  Saint  Paul  was  under  your  tuimudiatu  supervision,  an<I 
iniiiu'qiicntly  yon  are  already  aware  of  the  extra  labor  and  loss  of  time  that  aroso  from 
\'«t  telegrapliic  connections  nod  broken  lines. 

Unring  Ibis  time  one  night's  e;:cbango  of  clock-signals  was  obtaineil  with  Detroit 
nnd  two  with  Saint  Pant,  and  also  tliree  nights'  observations  of  powder-flasbes,  in  cna- 
DcelioD  with  Assistant  Marr  at  S.iwteeth  Mountains,  which  place  had  already  been 
I'ounectefl  with  Vulcan  by  tbu  same  means.  Vulcan,  at  a  later  period  in  the  season,  wAs 
I'nnueelcil  with  Maninette,  tbo  longitude  of  which  place  bad  previously  been  deter- 
luiurd  by  telographic  connection  with  Detroit. 

After  your  ilepartnro  operations  were  continneil  until  two  more  nights'  excbnuge  of 
'iKnals  was  obtained  with  Detroit  aud  tbo  necessary  observations  fur  latitude  and 
nzimutli  made  at  Nortli  anil  South  Bases. 

Of  the  great  amount  of  extra  lalior  and  loss  of  time  arising  from  the  dificulty  in 
gpttiug  clock-signals  through  to  Detroit,  it  will  be  BuQlcient  to  say  that  thirty-one 
DiRlils'  observations  were  made  before  the  ueciissary  exchanges  were  obtained. 

Having  finished  the  measurement  of  the  angles  of  tbe  triangnlatioa  at  North  Base, 
SnuEh  Base,  HiitJIe  Base,  Superior,  and  Oueata,  I  moved  my  camp,  July  17,  to  Amimcoii 
Kivpr,  and  continued  niy  observations  for  latltude-aximnth,  and  meaanrement  of  angles. 
Assistant  A.  B.  Flint,  on  finishing  his  observations  at  Saiut  Paul,  returned  to  tbe 
Clay  Lhiuk  station,  anil  placing  a  division  of  bis  party  in  charge  of  Mr.  J.  C.  Jones,  to 
work  in  connection  with  himself  and  Assistant  Marr,  proceeded  to  measure  the  angles 
for  rarrying  the  triangulntion  westward  from  tbe  line  Detonr  Split  Eock,  where  the 
work  was  discontinued  tbe  previous  season,  and  to  connect  with  my  observations  at 
I  lie  Ijose-line  and  Amimcon  River.  In  measuring  tbe  angles  on  the  short  lines  near  the 
■luxe  tniisiilerabte  time  was  spent  in  waiting  for  weather  suitable  for  making  obser' 
vaiiuns.  Owing  to  the  fact  of  lines  passing  either  near  water  or  land,  the  lines  of  sight 
vcri'ihmngli  a  stratum  of  atmosphere  continually  disturbedby  the  refiecteil  beat  of 
the  sun ',  but  in  making  aximutli-ubservations  it  was  found  that  by  an  hour  after 
souwt  tbis  disturbed  state  of  the  alniospbero  nlnuist  entirely  ceased  to  exist.  1 
Would,  therefore,  respectl'ulty  suggest  that,  in  triangles  with  siilesof  less  thau  twenty 
Diile",  tbe  oxpertmunt  lie  trieil  of  measuring  tbe  angles  at  night  to  lights  on  the  other 
slalious,  as  1  am  confiilent  that  liy  this  meiins  angles  can  he  measured  In  a  few  hours, 
and  with  much  less  range  of  results,  which,  with  the  onliuarv  weather  of  the  summer 
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Kpaaoi),  iiijj{1it  refiuim  a  week  oniioroof  unitiug;  to  obtain  Buitablr  «<-:ilbrr  fur  ■  ■:■ 
tliK  Ui^tiDie. 

Dnriiigthe  time  tbptriangiilation  parties  were  EDRitKeiln'itlitlieinensoti.-iD'mtif  :- 
tlio  Bt«flmur,  iiiidi.'r  the  dirertioii  ol'  AnKiHtont  Mtjtciilf,  naa  kept  ('iii]>)»jnl  in  n,--  .. 
itiiil  buildinf;  Htntiuna,  cutting  lines,  aud  movitiK  parties. 

On  tbeSOtb,  the  trinugalatioQof  tlienoRteDclof  tbelake  l>eiii):c(>Diplctn1,tbri>'*  - 
were  picked  up,  and  on  tlio  foUowiug  daj  a  liae  iif  Boandinfta  van  taa  ftaa-  , 
Nome  tiveiity  niilCH  caat  nf  Bajfield  to  tbe  north  shore,  near  Monnt  Javpfaioe. 

A  Hashiug  part}-  tras  then  lauded  at  £ast  Isle  Royale  Htntioii.  nud  after  mhiti-1  . 
line  back  to  OulOD»gon,  the  steamerprocecded  toConper  Harbor,  where  mjpM'.'- 
into  camp  near  A'lilcan  Htation.  Assistant  Flint  and  recorder  were  left  at  WbeS.  k. 
to  renieasuto  the  snglen  at  that  station,  and  the  remainder  of  his,[iarty  wol  I"  II" 
Monutaiiia  tu  flash.  Tbe  steamer  then  proceednl  to  MHn|npltr  to  coal  and  nfil:- 
fesHoc  Smith,  thii  zoolopiBt.  Under  direction  of  AesiHtant  Marr  some  sfldDdiu.:- j 
dredgingn  were  then  mad>\nnd  the  parties  landeilat  Michipicnipn  Inland,  Tip  T-f.  - 
Saint  Ij^uacc,  tbe  details  of  which  will  be  found  in  his  report. 

The  parties  were  thns  distributed  with  the  idea  that  most  of  tbe  rrroi^  of  il.' 
vioua  Dieasnremeiils,  which  it  was  the  object  of  the  present  work  l«  corrwt.h*!  - 
mode  at  the  Vulcan  station;  but  on  the  nioasnrenient  of  tbe  anf;le Tip-Top- v 
Saint  Iguance,  it  waa  found  that  such  was  not  tbe  case,  and  coiise<tii<Mitl<  ":  ' 
arrival,  An j;ast  •i'J,  it  was  decided  that  AR<^istaut  Flint  should  take  cbarge  of  tbr  a.--.- 
meutsat  Vulcan,  while  I  proceeded  toTiii-Top  toreiueasnre  the  ani;l«sat  lhai>-.- 

From  AuRnst  i'.t  until  September  13,  tbe  work  was  carrie«l  under  yoor  iiii= ' 
supervision  and  the  errors  of  the  former  nieasurenients  corrected. 

The  steamer  in  tbe  mean  time,  nadur  the  diivction  of  Assistant  Mctralf  snil  IV.  :— 
Smith,  was  engaged,  whenever  other  duties  permitted,  in  making  soamlin:;-  ' 
dredglncs  in  diS'urcut  partn  of  tlie  lake. 

On  September  T  I  returned  to  Vulcan  station  ttom  Tip-Top,  iind  Aiisialau:  '  ■ 
moved  to  Marquette  to  make  observations  for  longitude,  in  counnctiou  with  ' 
Vulcan.    Owing  to  the  dense  smoke  that  settled  in  from  the  heavy  lim  in  V:-   :• 
and  Wisconsin,  this  work  was  not  completed  till  Septemlver  21. 

In  connection  with  Assistants  Flint  and  Marr  I  then  proceeilcd  to  the  roeain!: ; 
of  angles  and  the  determining  of  aziimith  for  the  triangulation  in  Krweeni*  '^ 
Here  we  also  encountered  a  great  deal  of  stormy  and  smoky  wcntlitT.  bat  tinalh  • 
eeeded  in  completiu);  operatiiing  OctolKr  lt<. 

Taken  oh  a  wholo  thu  season  has  been  more  than  nsnally  stormy,  nnd  in  llir  i" 

Sort  of  the  season  the  ilelays  cjtnsKd  by  tho  heavy  storms  and  denne  Bmokv  rhk.-'- 
oubled  the  necessary  labor  for  completing  operations. 

It  is  with  pleasure  that  I  refer  to  the  hearty  eo-operatiuu  of  all  tli^  partH  ■•'''  i" 
general  interest  exhibited  iu  the  advancement  of  the  work.    The  gencrsl  liestib ' ' 
has  been  excellent,  and  no  serious  iltness  or  accidents  have  oocurr«d. 
tProvisioiis  furnished  during  tho  seusou  have,  with  but  few  eirepliuDB,  W^:  • 
superior  quality,  bntjowinj;  to  the  division  of  parties  and  tbonecessaT7em|i)u<iB-'T- 
inesperieuced  cooks,  considerable  waste  and  l>reaka)(e  have  oci'urred  whith  oib-r' - 
would  not  have  happened.    Cousldorabk  inconvenience  was  nl.io  found  in  niskiBj 
a  flt^nC  for  tho  Dashing  parties.  As  but  fewuf  tbe  cooking-utensils  bad  liM'Ddiiihi  >' 
for  that  purjiose,  it  necessarily  renderedtbesupply  of  all  a  little  deticienl.  Th' 11*^1 
ton  aud  Simnis  theodolite  used  by  me  during  the  past  Reason   is.  as  far  aa  pnJ"' 
aud  practical  working  are  concerned,  a  HrBt-class  iustrument.    I  have,  bowr\-:. 
detect  to  mention,  Tho  wyes  nro  non-adjustable  andoue  touger  Ilian  tbeolbet.  i"' 
ing  it  necessary  to  make  a  level  correction  whenever  tho  objects  sii»ht«l  ii  w  ■  ' 
thchorixou  of  tho  station  occupied.    This  might,  however,  !«  corrected  s«w«ii-' 
liaving  thu  longer- ground  down. 


Tho  portnbhi  transit  Ko.  1&  has  had  a  Tiortiou  of  the  wires  broken  nut  1 
jihrajjm  and  replaced  by  others  of  nneijnal  hIeo  and  .ippcurance.  I  wvnid  r 
suggest  that  an  entire  new  net  be  pnt  in,  as  it  would  lie  n  decided  impruvfi 


inHtrunu.-nt. 
Zenilh-tuh'9(-npo  Xo.  1^  is  in  uood  working  (niter  with  cxcrittiOD  of  •• 

which  u<'e<lH  r.<lillint;. 

Siminarg  of  itatou'  irnri. 


Nnniher  of  litationB  occupied 

Number  of  angles  measured 

Number  of  pointings,  repeating  theodolite . 


by  Google 
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mlHT  (if  triaiigiilution  alatious  uocnpicd 

iiib«r  of  ungleH  ineannreil 

mber  of  puiuttnga  with  non- repeat  tug  tliendolito . . 


laber  of  pointiu^H  irith  repeiktiug  tlieodolite . . 
nibcr  of  stntions  uccnpieU  for  latitad 


N'umbcrof  Htntionsuccnpicdfor  latitade.. 

Number  of  slnrs  obacrveil  for  latitnrte 

Nambor  of  stations  occupied  for  longitndo 

Nnmbei  of  stars  observed  for  longitude 

Nnmber  of  stations  occupied  for  azimuth 

Number  ofobservatlDns  foT  UKittinth 

Number  of  mi ies  of  Hounding  run  by  steamer 

NnmberofstntioTiabailt  by  steamer' k  crun- 

I'ery  respcctfiillj-  enbmitted. 

r.EO.  Y.  WISSEIJ, 
jlMintant  Ijake  Sn 
Uri'vet  ltci;:n<licr-Geiieral  C.  U.  liOMsxocK, 

Major  Vor^M <if  Ell giHrrit,    riiilnl  Slahi  .Iniij/. 


No.  7SI.]  Ol-tlCE    rNITKl>  StATKS  r,AKK  SCItVKV, 

Delroil,  Dntmba- 15,  1S71. 

.Sen  :  I  have  tlio  honor  to  submit  the  follnniug  report  of  field  trork,  during  tlie  sea- 
HOii  of  1871,  from  Mny  1  to  October  2:1, 

From  the  lat  till  tlie  30tli  of  May  1  was  eURnged  nu  the  triangulation  of  Lake  Saint 
4 'lair,  in  cuDuection  nith  Assistant  O.  Y.  Winner.  Owing  to  the  stormy  and  bazy 
weather  th»t  prevailed  during  a  part  of  the  time,  the  work  was  nrotrncted  longer  thaw 
it  otherwise  would  have  been.  Much  difficulty  was  experienced  at  the  three  stations 
located  along  the  line  of  the  Great  Western  Railway  of  Canada,  on  account  of  tho  lines 
of  sight  pasaing  through  long  cuts  iu  the  woodn  and  in  close  proximity  to  bulldiugSv 
trees,  and  other  objects. 

The  smoke  and  steam  from  passing  trains  also  cause<l  temporary  interruption h.  The 
ittniosphere  was  in  such  an  unsteaily  condition  that  it  was  usually  late  in  tlie  aft«rD«on 
liufore  objects  became  sufficiently  distinct  and  steady  to  observe  upon.  No  such  dlffl- 
calty  occurred  at  other  stations. 

I  wan  furnished  transportation  by  the  steamers  Search  and  Surveyor,  at  such  times 
us  would  interfere  as  little  as  possible  with  their  other  duties.  A  summary  of  tho 
work  performed  will  be  found  annexed  to  this  report.  * 

On  ilio  S3d  of  Stay  I  started  fur  Lake  Superior,  with  a  party  consisting  of  two  re- 
(Torders  and  five  men,  on  boartl  of  tho  steamer  Search,  under  charge  of  Assistant  G.  Y. 
WisDer.  After  arriving  at  Lako  Superior,  1  was  engaged  on  secondary  triangulation 
and  shore -line  duty,  until  the  fith  of  Juno,  under  the  immediato  direction  <if  Assistant 
Wi»uer.    The  details  of  the  work  during  this  time  will  be  embraced  in  his  report. 

On  the  6tb  of  June  I  wan  lauded  at  Uuluth,  and  ]iroceedod  to  Saint  Paul,  Minne- 
sota, for  the  purpose  of  determining  thu  latitude  and  longitude  at  that  point.  Tho 
observatory  was  located  on  tho  court-houao  square,  near  the  corner  of  Fourth  and 
Cedar  streets,  and  was  connected  by  telegraph-wires  with  the  office  of  the  Xortb  western 
Telegraph  Company,  thereby  giving  direct  commnnicatiou  with  the  Lake-Snrvey 
■ibservatorieH  at  Dulnth  and  Detroit.  The  observations  for  latitude  wore  made  witlr 
the  WUrdcmann  zenith-telescope  No.  I,  and  extende<l  over  four  nishts.  The  observa- 
tions for  time  were  made  with  a  -l^-inch  Wilrdemann  transit  and  sidereal  chioiiiiiiiotcr 
liy  eye  and  t-ar.  The  cbroiiouieter  was  coiiiiutred  with  the  sidereal  clock  at  Dulnth 
iu  the  following  mnnner: 

First,  coincident  beats  of  nu-au  oiiil  siderenl-tinio  chronometers  were  observed  and 
recorded,  nnd  then  coimrident  beato  of  cluck  aiid  mean-time  ehronutneter  were  recordeil. 

Secondly,  si gnnla  were  recorded  on  the  chronograph  at  Dulnth.  ns  nearly  coincident 
with  cUronomcter-beats  as  jrassible,  with  both  mean  and  aidereal  chronometers.  After- 
ward tho  cbrononieteni  were  agaiu  coniparoil,  aa  at  tirnt. 

Inobserving  coincident  beatsof  clock  and  chronometer  by  meansof  an  ordinary  relay,. 
it  Jsdenirablo  to  avoid  the  "double  tick"  of  tho  Drnialunt,  as  it  requires  close  scrutiny 
to  dot«rniine  whotlicr  the  coincideuce  in  obsurved  when  the  circuit  is  broken  or  closed. 

By  plHciiig  a  piece  of  wood  between  tho  coils  of  tho  relay,  in  sueb  a  manner  as  to 
prex'ent  the  armatnre  from  atrikiug  any  metal  when  the  circuit  was  closed,  tht^  sound 
was  almost  completely  dcstroycil.  Br  thin  means  a  sharp  tick  was  obtained  when  the 
circuit  was  broken,  by  the  clock,  iiiiA  the  coincidence  was  as  readily  observed  as  iu 
compariug  two  chnnionietera. 

L,,,_     Coo'^k- 
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Tbe  olwervatiODS  for  time  nere  takoD  un  two  diffureut  iiiKLta,  the  atiDOSpbm  briii^ 
very  clear  aod  stecidy.  Tlie  observatory  post  was  referred  to  tbe  cupola  of  tbe  oonn- 
boose,  tbe  soutbncst  corner  of  tbe  count;  Jail,  the  aoutbeost  comer  of  tbe  ue*  ciiitcm- 
bouse,  and  to  tbe  northeast  corner  of  the  American  ExprcBH  Company'B  boildinp. 

On  tbe  19tb  of  June  I  returned  to  Dulutb,  wbere  I  n-as  enj^Kod  two  nijthtaii 
observinc  for  penonal  equation  with  jourxelf.  On  the  23d  I  joined  uiy  part;  al  CtaT 
Banks,  where  it  bad  been  eugagod,  duritiK  my  alisence  at  Saint  Paul,  in  cntUueoai 
lines  of  sij^ht  and  flasliing  powder  sifrnaU,  under  direction  of  Mr.  J.  O.  FatleD£ill 
From  tbis  time  til!  tlie  tOtb  of  Septemlier  I  was  engaged  on  general  triangulatioo  dnlc 
on  Lake  Superior,  occupying,  during  tbe  time,  stations  Clay  Bank,  Bachanau,  Vihtai 
Kate,  and  Vulcan.  In  tlie  Tatter  part  of  June  my  first  recorder,  Mr.  J.  C.  Jones.  «•> 
detailed  to  measure  angles  of  the  triangnlation  until  tbe  work  was  completed  in  tV 
west  end  of  tbe  lake.  He  was  provided  with  camp-equipage,  stores,  and  men  from  ni 
party,  and  with  one  of  tlie  Oertling  theodolites  from  tbe  steamer  Search.  Mr.  Jour- 
occupieil  and  completed  tbe  obaervatione  at  stations  Detour,  Barlington,  and  L«tm 
River,  also  connecting  those  stations  with  shore-line  stations.  Considering  biirou- 
paTativc  inexperience  and  the  poor  instrument  fnruished  him,  I  think  Mr.  Jones'ifi' 
suits  are  entitled  to  favorable  consideration.  He  rejoiue<l  my  party  about  the  lit  oS 
August. 

About  the  5tb  of  August  my  party  was  divided  into  two  sections  and  detailnl  it 
heliotrope  duty,  one  section  being  located  at  Tip-Ton,  under  charge  of  Mr.  PatUDgill, 
and  tbe  other  at  Huron  Mountains,  under  charge  of  the  observatory  attendant-  .^boal 
September  So  the  party  was  again  united  and  remained  on  heliotrope  doty  ut  llano 
Mountains,  under  direction  of  Mr.  Pattengill,  nnti]  the  close  of  the  season. 

At  Wheal  Kate,  tlie  angle  between  Isle  lioyale  and  Vulcan  was  not  as  well  me^nrK 
as  was  desirable,  on  account  of  the  very  poor  light  sent  from  Isle  Royale.  Tbe  mult- 
obtained  are  probably  only  approximate,  as  tlie  atmosphere  was  not  very  steadT  dol- 
ing tbe  time  they  were  obtained. 

From  August  ^  to  September?  I  was  placed  in  charge  of  Assistant  Wisoer'tpini 
while  be  he  was  absent  making  observations  at  Tip-Top.  During  this  time  angles  "o* 
observed  at  Vulcan  between  Iste  Royale  and  Saint  Ignace,  and  betweeu  Tip-Top  mi 
Micbipicoton  Island. 

On  tlie  dtb  of  September  I  proceeded  to  Mariinetto  for  the  purpose  of  ileterminin; 
the  difference  of  lungitnde  bi:twcen  stations  at  Thone's  Hill  and  Vulcan.  AauMiDi 
"VVisner  observing  at  tlie  latter  point.  Observationa  were  obtained  on  three  nights,  ud 
chronometers  compared  by  means  of  pDwder-flasheH.  Tlio  weather  during  tbitiiinr 
was  extremely  unlavorable  for  exchauging  signals,  the  atmosphere  being  filled  viik 
fog  and  sniuko  nearly  all  the  tiuie. 

I  remainoil  at  this  station  fourtx^eii  days  before  three  clear  nights  wrrc  obtainrtl  on 
which  signals  conUl  be  seen  from  Vulean.  Afl«r  leaving  Marquettn  I  procetdri  i" 
Huron  Mountnius,  where  I  rematnod  one  week,  completing  tbe  observations  fortrias- 
gulation  at  that  point.  During  tbe  remainder  of  the  season  I  was  on  board  U>r 
steamer  Search,  Assistant  Svisner  iu  charge,  engaged  ou  the  triaugulotion  of  K*»»- 
naw  Bay. 

During  the  seasou  nbsetvatioiis  were  made  for  latitude  of  Uuchauan  and  soalh  biw. 
Keweenaw  Point,  and  were  referred  to  tbe  respective  stations. 

''  The  tbcoilolite  used  iu  triaogiilation  was  the  10-inch  Qambey  circle,  except  at  Hnnu 
Monntaine,  wbere  the  new  TrougbCon  and  Simms  theodulite  was  useil.  Both  tastrn- 
ments  gave  good  satisfaction. 

Ou  the  a3(i  of  October  I  arrived  ut  Detroit  ou  board  tbe  steamer  Search,  ana  litf 
party  wafl  discharged  on  the  aith. 

The  omonni  of  work  accomplished  during  the  season  will  be  found  annexed  iu  a 
'Condensed  form, 

I  desire  to  express  my  obligations  to  He8STB.'Joue8  and  Pattengill  for  their  htrty 
■co^peratioD  and  assistauce  at  all  times,  aud  for  the  faithful  and  intelligent  diacbstii- 
of  all  dutiea  intrusted  to  theui. 

BespectfuUy  submitti^. 

A.  E.  yum. 

J$$ittgHl  Ukr  Stny- 
Gi^ueriil  C.  B.  Comstock, 

SHperinleHdeHt  Uiiited  Stale*  iMie  Surrtj/, 

Tbe  following  is  n  condensed  anniinary  of  the  amount  of  work  perfo^u^d  bf  tli^ 
parly  under  charge  of  A.  R.  Flint,  during  the  Bnason  of  W71. 

I>-i()M!/Nlafton  of  LaU  Saint  Clair. 

Kunilier  of  stations  occnpie^l ■ 

Number  of  iingles  measured  * 

Number  of  repetitions  of  angles I-''- 

Jfumbcr  of  single  pointings ''^' 


.glc 
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TiiaiigHtalioii  of  Lake  Sapeiior. 

Number  of  atationa  Dccnpicil S 

N'atuber  of  anglea  measured, ' ..v 40 

Number  of  repetitionH '. 4,720- 

Number  of  rinft'le  poiDtinKs  nith  Tronghton  and  SIuidis'h  theodolite , 4€T 

B;  J.  C.  Jones,  with  Oortlmfc  theodolite 393 

By  J.  C.  Jones,  number  of  atationH  occupied 3 

By  J.  ('.  Jones,  number  of  ungleg  meBSiired 10 


Zonjidirfe-irori  at  Saint  Paul,  Minnemta, 


Number  of  nights  observed 

Nnmber  of  Btura  observed  for  ti 


iMngitiide-iFork  at  Tliouc'f  Hill. 


N'liuitierof  uighCe  observer! 

Nnmbcr  of  stnrs  observed  for  time  . . . 
Nnniherof  iHiivder-sigiialB  observed.. 


Latitade-ieork  at  Saiat  Paul,  Slimietota. 


Niitiiber  of  nights  observed 

Number  of  etam  observed 

iMtilude-irork  at  Btii-hanan. 

Number  of  nights  observed 

Number  of  stars  observed • 

Number  of  obstructions  od  Polaris  to  detemiiiie  vnliio  of  mioromctcr'St 
Number  of  comparisons  of  level  oud  a ' 


Zntiludc-Koik  at  >eutk  bast,  Keireenaw  Point, 


Number  nf  iii)[lits  observed  . 
Number  of  Btan  observed 


Number  of  statlous  occupied 

Number  of  angles  measured ' 

Number  of  repetitions,  tiara  bey  theodolite 

Number  of  single  pointings,  Tronfjhteu  and  Sinims  and  Oertling'a  tbeodoliti 

Number  of  stnra  observed  for  time 

Number  of  stars  observed  for  latitude 

Number  of  nights  observed  for  time 

Number  of  nights  observed  for  latitude 

Number  of  Hiiahoa  oliserveil 


No.   Ti.]  OhTICK   U.VITKD  Sr.lTEB  LaKE   SURVKY, 

Detroit,  VecoKber  10,  1S71. 

Dkau  Siti :  I  have  the  houor  to  niakc  the  following  report  of  Seld  work  accomplished 
III  connection  with  tho  parly  unitor  uiy  charge  daring  tlic  season  of  1871. 

I  left  Detroit  on  board  United  Stales  steamer  Search  May  S2,  for  duty  0[i  Lake  Su- 
I'lTiur,  the  party  consisting  of  two  rcconlcrsand  three  men,  with  the  Asxistant  in  cliorgt'. 
Wan  "in  board  tba  steamer  until  Jnno  IH,  under  the  orders  of  Assistant  (J.  Y,  Wisuor, 
until  his  party  landed  at  Dulnlh,  June  S,  then  bad  chanteof  the  strainer,  to  local*- and 
liiiild  the  station  next  west  from  tjplit  Koclt.  Tliiy  station  was  To  feet  high,  witb  a  rill- 
loot  center-post.  Went  into  cnm[)  at  .Sawteeth  Mountains  Jiiuc  IH,  for  theparpOHo  of 
t.-ikiiig  observations  for  longitude,  coimerting  nitliDiiluthhy  meansof  powdcr-flaHhri'. 
This  work  was  finished  June  21.  Went  into  camp  at  Split  liock  June  ai,  when  Ihi- 
■  I'Kiihir  work  of  tho  main  triaiiKulolion  ■wn.4  commenced. 

The  new  inHtruiiicnt,  theodolite  No.  a,  I'istor  &  Martin's.  Kcrlin,  made  expressly  for 
ilio  Lake  Survey,  was  rereiveil  at  this  time.      Itefcrenci-  will  !ig:iin   !»•  made  to  thiK 
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Jiltj  ^.  At  tliU  HtittiniiibcaiiU'S  the  ivovk  nf  maiu  trmii^ilntion,  n  pnst  ii'|>:':  i- 
obaervutiong  taken  fur  IntitiiUu.  Tlie  n-ork  at  tbu  west  end  of  the  laktWiLiff" 
jQly  30,  tbe  party  was  taken  on  boanl  tlie  steamer  Seaicli,  anil  una  aj:>ii  iith  ' 
onlont  i>f  AseUttiDt  G.Y.  WiSDcr,  in  taking  HouDiIiDf^,  &c..  uotil  Aufniili.>^i" 
loft  in  cliarge  of  tbe  steamer  to  land  flasliing  parties  at  Michipicolon  IibilibL'' 
Top,  and  alw)  t^o  run  liDM  of  sonodinK  BO  far  as  practicable  withoat  dttafioli''!':: 
tbopartiett.  A  line  of  soumliDg  was  rnn  from  near  Laucbiuf^-Fish  Point  u»i" 
-treat  end  of  Micbipicoton  Island.  FrofeasorS.  I.  SmitE,  tLe  zooIosiBl,ii<titn< 
board  tbo  Searcb  Augnst  4,  and  while  tbe  above  line  of  sonndinjcs  mbmir 
several  attcmptt  at  dredging  were  made,  but  wem  not  snccensfal,  as  tbrnmibr' 
sea  at  tbe  time.  Tbo  flashing  party,  consisting  of  Mr.  Iitdini^  and  one  iiiii.i>i-l»> 
at  Miubipicotou  Island  August  U,  nnd  Mr.  Pattengill  and  tbree  mKiivatbi^'- 
Simmon's  Harlior  for  Tip-Top  station  the  same  day. 

While  in  this  habnr  dreUgings  were  taken  witli  good  success.  LeflSinrM-Hj 
bor  August  II,  and  when  about  tivo  miles  out  on  line  toward  Isle  SsinilEnnl''' 
feasor  Smith  made  anotlier  successful  dredging.  Arrived  at  Iain  Saint  I[uan<k 
morning  of  August  12,  and  the  et^arofir  left  the  Island  Aneust  13.  WorWatkn* 
trtangutation  until  August  27,  wbeu  yon  arrived  and  bad  cbargs  of  tbt  vnt  ib 
September  13,  during  which  time  the  observations  on  main  triangnlitim  nn** 
tinned  and  observations  taken  for  latitude,  both  on  the  north  and  bodI^iIh"*''-' 
island,  Sub-Assistant  W.  A.Metcalf  aidingin  the  latitude  work  :  and  alni'w^" 
487feet  was  measured  and  a  secondary  triangulation  completed,  so  ai  to  cmiiK  ^ 
latitude  posts  with  the  main  station. 

Mr.  Mctcalf  observed  most  of  the  angles  in  this  part  of  tbe  vork.  Ttocnmr-' 
of  the  horizontal  circle  of  theodolite  No.  2  was  carefnlly  determintd  \k  }'^- 
We(ithur  very  foggy,  and  nufni'orablo  foi-  niaia   triangnlatiou    work  wlil'  •■ 

Left  Isle  Saint  Ignaco  on  board  steamer  Search  September  12,  ami  vieX  ioi>  - 
jigain  uuar  Portage  EntiT  ligbt-bonse,  to  take  observations  for  main  iriioinil*  ■ ' 
Crebassa  Statiou ;  and  ateo  obserruCinus  fur  latittide  were  taken  near  iht  ilRb'-i** 

Tbo  weather  was  very  smoky  and  unfavorable  durine  the  rest  of  tiK  lewm.  ^  ' 
iuto  camp  at  Traverse  Point  October  10,  and  flnisbed  the  obscrvatioiufcriiuiii* 
gnlation  at  this  stntiou  October  17,  and  was  taken  on  board  steamer  Sein^  '^ 
of  my  camp  bad  been  left  at  Crebassa  Station,  and  was  taken  on  hotnl  IW<^  ' 
which  ended  tbe  season's  vrork,  so  far  ns  my  party  was  poncemed.  with  tlir  [">'>''  - 
amount  of  work  ntcomplished: 

3fai»  IriaiinuUilioH. 

-Stpations  occupied 

'Theodolite  pointiugs,  non-repeating  initrumei:t : 

Theodolite  readings,  uon -repeal inf;  inatruaieut ■-, ''■'. 

Theodolite  pointings,  repeating  inatrnmeiit ^, 

Theodolite  readings,  repeating  inslrnmeut ''* 

Secoiidari/  Iriangalaliim. 

Stations  occupied ., 

Theodolite  pointings,  repeating  instrument ■  '  '■' 

Theodolite  readings,  repeating  inetnimsnt ' '!. 

Theodolite  pointings,  non-repeating  instrnment ,'', 

Theodolite  readings,  non-repeating  instrument ''' 

Angles  measured  J. * 

Stars  observed  for  longitude *. 

Powder-flashes  observed  for  longitude ' 

Stations  occupied  for  longitude ^ 

Stars  observed  for  latitude "" 

Stations  occupied  for  latitude ,, ., 

Chaining,  feet ■ ' , 

Primary  stations  bnilt ,, ,[ 

Secondary  stations  bnilt .' ', 

Latitude  posts  bnilt , 

Vertical  angles  measured 

The  theodolite  No.  2,  Pistor  A  Martin's,  Dcrlin,  seems  to  have  l«a  msiit  V^'^' 
oarc,  and  the  graduated  circles  and 'the  micrometers  were  eicelleut;  bnitbin*^ 
several  faults  that  led  to  much  inconvenience.  TboarrangemeDtafllMtr^'' 
by  which  n  change  of  focus  conldbaeffectotl,  was  such  as  to  iuv«tisblirci»ri'|' 
Justmcnt  fur  verticality  of  cross-wires  at  every  change  of  fvtW:  »»  '^  W''  - 
-icrowH  h.nii  to  lie  loosened  in  onler  to  slide  the  eye-piwe  tube. 
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This  itilfiuiiltj  cun  liu  ulivintcd  by  ustn};  t\vi>  pierca  of  steel  about  14  iiiclifH  hi  l(-i]<;tli 
:iii(l  -,',-.  of  an  iucb  thick,  and  mnde  to  fit  one  on  uacti  tiklo  of  tbe  guidiuE-liuv  of  tlii;  oyr- 
]>ipcH  tube,  and  iigninst  wbich  tbii  points  of  tbii  niljnsliDg-Hcreivs  Bhoiild  leat. 

Tliiit  cnn  be  fixed  nitbont  niucb  ex|)ctiae.  Tbu  cross-niieB  veie  all. too  coarsu,  and 
tbo  lino  of  colllmatiou  being  tlio  narrDW  spaoo  between  two  of  tbese  cuarse  wires, 
■uode  it  very  indistinct  and  nnceitain  in  8ii;bting  to  aaj  otiier  signal  tbau  a  Qasli.  In 
the  Keweenaw  Bay  work,  wimre  most  of  the  signals  were  either  atntions  or  targets,  it 
wasfonud  necessary  to  remove  one  of  the  vertical  and  colliinate  ontheother. 

Tbis  workdl  innch  better,  but  tbe  wire  whs  too  coarse.  The  diaphragm  could  not  be 
removed  in  tbe  field, urriiier  wires  wonld  have  been  snbstltated.  1  would  suggest  iu 
replacing  tbe  cross-wires  that  there  be  line  vertical  wires,  only  one  lu  the  ceuter  aud 
two  horizontal  wires,  as  at  present. 

llie  principle  on  which  the  clamp  to  the  horizontal  circle  is  constrnctod,  is  not  u 
ROod  one.  The  clampinE  itt  effected  by  merely  pressing  a  small  piece  of  steel  about 
(me-balf  au  incb  iu  lengtli,  by  one-third  inch  in  widtli,  agaiast  tbe  vertical  axis,  and  of 
coarse  only  on  one  aide.  This  iuvariably  tends  to  throw  the  plane  of  tbe  micrometers 
out  of  center,  causing  an  increase  of  eccentricity,  and  especially  if  there  is  playenongh 
given  to  the  iiiatrnniont  on  the  vertical  axis  to  allow  of  free  and  easy  motion.  This 
may  not  afiect  the  linal  results  of  tbe  angles  very  materially,  as  the  two  micrometers 
will  in  a  measar^oliminnte  the  error  arising  from  eccentricity.  During  the  warm 
weather  of  euuinier  the  inetruraeut  can  be  adjusted  so  aa  to  nearly  obviate  this  rari' 
able  eccentricity;  bnt  during  tbo  qtiitucold  weather,  while  working  in  Keweenaw  Bay, 
this  adjustment  was  quite  iniposslbU'.  Tliis  defect  caunot  well  bo  remedied  without 
an  entire  change  of  clamp. 

At  BrnW  River  etatiou  them  wos  found  to  be  a  very  nnirked  twist  to  tbe  ceulcr 
post  iu  one  direction  dnriug  the  beat  of  the  day,  and  tlicii  a  return  during  tbe  night. 
Many  observations  were  taken  while  at  this  station,  liotli  dLiring  the  day  and  at  night, 
iu  order  to  det^riniuo  the  rate  of  twist,  and  at  what  time  the  niaximntu  and  mtniiuum 
Ofcured. 

During  a  day  of  uniform  siiniiltine  and  clear  atraosphore,  thin  twist  seemeil  to  Ite 
quite  regular,  and  at  the  rata  of  about  one  Ktcouil  of  arc  per  niinute  <)f  time,  reaching  n 
maximum  about  7  p.  m.,  and  a  minimum  about  7  a.  in„  during  the  mouth  of  July.  0\\ 
partially  cloudy  days  there  was  no  regularity  iu  the  twist,  being  sonietiuies  iu  ouo 
direction,  and  again  in  the  opposite. 

Tbe  twist  of  a  center  post  does  not  aeeni  to  depend  with  any  ccrtiiiuty  upon  il« 
lieiglit  or  form,  as  a  much  higher  station  of  the  saniu  form  as  ttiis  at  Uruli^  Rivur  did 
not  seem  to  have  any  very  perceptible  twist.  While  tbe  twist  of  the  post  at  night  in 
about  as  great  as  during  the  day,  yet  it  seems  to  be  much  mure  uniforin.  Great  care 
Bliould^IwayHbcexerciscilin  taking  observations,  so  that  any  errors  that  may  arise  from 
twist  of  poHia  shall  he  eliminated.  As  to  signals  used  iu  niain  triangulatiuu  the  flash 
from  a  mirror  or  heliotrope  properly  tended  seems  to  be  the  must  reliable  one  at 
present.  p 

Tbe  ordinary  pyramid  station  is  too  tiiuch  subject,  to  plia*ie,  and  targets  nt  a  greater 
distance  than  tun  or  fifteen  miles  are  too  indistinct.  As  tbo  air  is  less  liable  to  be 
affected  by  changes  of  temperature  during  the  night,  it  is  probable  that  excellent 
results  might  be  obtained  by  having  lanterns  properly  constructed  with  rellect«rs  so  us 
togive..a  strong  light,  on  there  wunla  probably  t>e  a  time  of  three  or  four  hours'  durn- 
tion  duringthe  night  when  the  conditions  wonld  be  quite  favorable.  Tlie  micrometers 
on  the  theodolite  no.  2  can  be  read  just  us  well  at  night  as  during  tbe  day. 

The  greatest  care  should  he  used  in  flashing  to  stations,  to  see  that  mirrors  and 
screens  are  well  on  range,  and  the  aperture  in  the  screen  such  as  tn  give  a  small  and 
welt  ilefined  light,  tiie  aperture  larger  or  smaller  according  to  the  distaneo  from  tbo 
station  flaahed  to.  And  it  would  be  well  to  have  screens  so  arranged  that  tbe  aper- 
tures could  bo  made  smaller  or  larger  according  as  tbe  suu  was  iu  the  direction  of  thi; 
station  flashed  to,  or  on  tbe  opposite  side  ;  and  also  that  tbu  change  could  bo  etfect«<l 
without  change  of  range. 

There  are  several  ways  by  which  this  could  bo  accomplished.  Au  excellent  one 
would  be  to  have  the  aperture  arrauge<l  on  tbe  same  principle  as  that  of  the  illuminat- 
ing-lamp to  the  larger  astronomical  transit  of  tbe  Lake  Survey.  Bnt  a  simple  means 
would  be  to  have  several  sfiuare  pieces  of  tin  of  the  same  size  with  circular  apertures 
of  different  sizes  exactly  in  their  centere — these  to  bo  attached  to  the  screens  so  as  to 
be  easily  removed  or  exchanged. 

The  line  of  sight  from  Split  Kock  to  Bur)lugtoD  passed  ovur,  and  very  near  to,  the 
trees  on  a  point  about  three  miles  distant  Iroui  Split  Itock ;  and  tbe  flash  was  so 
aU'ectod  by  lateral  refracliuu  <liiring  the  heat  of  the  day  that  it  mas  impossible  to  get 
goo<l  results. 

The  same  difiivulty  was  experienced  on  tiic  line  from  Crobassa  station  to  Traver's 
I'uint,  the  line  of  sight  in  this  case  passing  through  a  cut  on  a  point  alxint  two  or 
three  miles  fWim  Crel>aBsa  station  ;  and  piisni'd  iiineli  iicnrer  one  edge  of  tlie  cat  and 
l>nt  very  little  above  the  bottom. 
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of  the  valuable  osaiatance  alvraja  promptly  giveu  by  iny  recorder?,  Meisr*  L.>Llu. . 
and  V.  M.  Spalding. 
All  of  which  is  reBnectfLilly  suhmitted  by  voitr  oliedieiit  itcrvaiit, 

<;.  A.  SJARK. 
.Jjuwfojtf  United  Slata  Lali  S-'- 


N».  100.]  Okkiik  L'sited  Static  Lakk  Sisvti 

Dctroil,  Hichiffan,  Jtt  11,1'^- 

JU.iOR  -.  I  iiavu  thi?  Iiouur  tu  report  tliu  lollowing  field  operations  of  Ibe  sbnrf ' 
under  nif  charge,  od  the  east  shore  of  LakoMichi);au,  from  Mfty  15  to  Octobtit!'' 

Lett  Detroit  on  theeveniii<r  of  May  ISper  Detrutt  and  Milvftnker  E«)lra>di~i'i 
Haven,  thence  by  boat  to  Wliite  Lake,  where  n-e  arrived  at  our  first  camponittiv 
nooD  of  the  fotlovring  dar,  having  carup  iu  order  and  reailv  for  woA  on  ibr  n-'-. 
of  the  tSth. 

Our  vrork  at  thin  camp  conBistPd  of  asurvey  of  tlie  nhore  of  Lake  Micbigin-r 
ward  to  and  counuctiuu  with  the  work  of  Lieut«iiaut  W,  R.  Livcrmore  of  t&p' 
Mown,  Adiataiice  of  about  eight  miles ;  to  continue  the  same  sonthwsrd  ibrn  - 
half  way  to  tlieeiitrnuceof  Miutkegon  Lake,  or  about  six  miles;  ta  niakr  inr"' 
the  whole  of  White  Lake,  which  ia  five  miles  in  lengtli  and  varjiug  from  hm^'- 
«UG  mile  iu  width.  Tlie  work  includud  Hliorc-liue  topography,  IriaogQlilx- " 
Hounding. 

The  souudiugs  iy  Lake  Michigau  eiteiideil  to  a  distance  of  at  li'ast  onrbi-l' 
(from  shore,)  auil  to  a  depth  of  not  lesa  than  five  futhums-  The  »ouDdiugi  ii '-' 
Lake  required  a  row  of  buoya  for  iiuarly  two-thirds  its  lengtb. 

The  tn  angulation  of  White  Like  contaiueil  sixteen  triaugles,  the  lengtbafibr  ? 
line  being  691.793  metera. 

.lune  12,  the  ateain -launch  Meade  nrrived  at  camp,  but  not  in  time  to  be  n'  U;  -'■ 

June  1^,  moved  camp  per  United  Stntes  steamer  Surveyor  to  Muskegon  Likr.  E'' 
we  continued  the  survey  of  Lake  Michigan  to  a  point  alrant  five  niilea  wti^'f- 
ot  Grand  River,  a  distance  often  miles;  also  made  a  survey  of  Muskegon  tai^< 

The  foiraer  is  about  five  miles  iu  length,  and  from  one  to  two  mi)e«  in  ni^M 
tatl«r  about  four  miles  south  of  the  former,  beiug  very  narrow  and  tive  milraiMt-o 
be  enl«rt<d  by  outy  tbo  smallest  craft,  drawing  not  more  tlian  four  feet. 

Tbo  Muakegou  Lake  triangalation  contained  twelve  truigles,  the  Irngtb  of  A'  'f 

July  II,  we  changed  our  camp  to  Grand  River.  The  distance  being  obIj  »^-i  ' 
deven  milGsand  iigood  liarbur  forus  aboat  halfway,  wo  moved  with  out  <i« ''•■"^ 
■unking  three  trips,  loading  the  row-boats  and  towing  tliein  with  the  steam-hank 

Here  we  ran  the  8 bore- line  northward,  connecting  with  that  from  oor  !»«*'>;.  ■ 
about  five  miles,  aud  southward  more  than  ton  miles  to  Pigeon  River,  viutii  "'"^ 
half  the  distance  to  Black  Lake,  where  our  uevt  camp  was  to  be.  Bfre.toe.""^ 
a  survey  of  Spriue  Lake,  a  beautiful  abeet  of  wat^r,  aboat  one-hslf  mile  '"  "^'~ 
and  live  milea  in  lengtb,  aud  nearly  in  tiie  shapo  of  the  letter  S.  At  tlw  I'**'"' '  ' 
lake  is  situated  tlio  new  village  of  Fniitnort.  We  also  made  a  siirvi-.t  of  l-nnJ  t ' 
three  miles,  to  the  entrance  to  Spring  Imm. 

July  31,  moved  camp  to  Black  Lake,  (near  Holland,)  per  sleanierSiineTK  E--' 
we  carried  tlie  an rvi-y  northward  to  I'igeon  River  ten  miles,  aaii  tionthviH  •'*' 
miles,  to  connect  with  Assistant  Custer's  work,  nbont  a  mile  unil  a  balf  nnrlb  •!  ' 
Kalamazoo  River. 

Black  Lake  is  live  miles  Jong,  and  varying  in  widtlifrom  oiie-thinl  ml""  "''"■'■■ 
very  irregular.  Its  triangulatiou  reiiuired  twenty-eiglit  triangles.  .U  thi*r'*'  ' 
l>asL>-line  wus  J31.3Im  meters  long. 

August  llj,  Sub-assistant  C.  F.  Harringt«u  was  compelleil  t»  I'l"'  *^  ?*'' 
uiiiount  (>1  hickness,  I'min  which  he  uvver  recovered. 

August  211,  Snb-nssiKtant  W.  C.  Saner  Joined  the  party. 

August  a">,  the  party  wus  trausferii.il  to  Hichig-.iu  City,  at  llu-  m"|'I>  ''"■'  "■  '^  ' 
by  the  stcumer  Snrvoyiir,  with  instmctious  not  to  work  to  tUc  rastwanL  *' 
i-anip  wenuidoasurviry  uf  the  Lake  Michigan  cuastto  thesottthwn>t*r*nl  IbtI*;"^ 
mui'liuf  thu  time  it  being  very  stttrmy.  At  Mii-liigan  City  wi>  ra"  "»r  *:*i[''- 
i-ight  nii|[>H  b:u'k  fmm  tlio  nhori',  tu  ubtain  n  xectiou  of  tlieoldbpvhni  rrMfivi 
yiinr  iuMrucii.FMi.  uf  Autfust  J,  If^l,  a  iirollle  of  which  will  lie  fi.uiid  ou  the  w; 
ihi-  ]i..ili„ii  <,r„„,-  ,v„vl(.     Owiuf;  to  .-i.'kur,^-  :1N.1  (In-  .t.'ln.vs  r,-"lliii|! ti-nfnHJ 
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Septerobei  13,  moved  Ckmp,  net  a  bired  tnf;,  to  the  GraucI  Cslaiuet  River.  Tbere  we 
btut  uo  harbor  for  the  steam-laaDCh,  and  were  obliffetl  to  haul  her  npnn  the  beach, 
where  she  remaiued  the  remainder  of  the  seagon.  From  this  camp  we  cwutinuetl  the 
niirvey  to  a  pnint  tliree  miles  west  of  tbe  Grand  Calumet,  makmg  twentf-tbree  miles 
from  Michigan  City. 

At  the  Boulh  end  of  the  liike  ire  fMind  sand-diinHs,  in  mnst  cases  covered  with  trei-s, 
«\tending  from  one-half  miie  to  a  mile  and  npward  bacii  from  ahore,  bank  of  nhich, 
aud  exteudinR  all  along  the  south  eud  of  the  lake,  is  a  marsh  but  little  higher  than 
the  level  of  the  lake.  Tbese  dunes  beiug  so  very  irreBubir  and  uneven  and  timbered, 
made  the  topography  very  difttcult  to  obtain,  so  that  it  kept  oua-half  the  party  eni' 
~'  }yed  all  the  time,  and  the  rest  durioK  stormy  weather  to  kuep  pace  with  the  sliore- 
~  ~~id  BoundiuKs;  in  fact,  with  this  amount  of  work,  the  topography  was  aliout 
[uree  miles  behind  at  the  close  of  the  season. 

I  am  not  at  all  satislied  witb  t!ie  character  of  the  bottom,  as  represeuted  in  this  por- 
tion of  the  lake.  In  only  utie  case  to  my  knowledge,  (and  that  one  gravel,)  did  tho 
icreased  lead  give  anything  but  sand,  excepting  where  drudgin<{  was  going  on  iu  the 
harbor  of  Michigan  City ;  but  1  believe  that,  bo  f^  aa  an  uocnorage  is  concerned,  it 
should  he  shown  as  clay.  Not  having  any  means  of  ascertaining,  1  recorded  such  as 
obtained.  I  aoggeet,  therefore,  that  the  party  operating  in  that  vicinity,  or  even  any- 
where the  coming  season,  be  furnished  with  gas-pipe,  in  sections  nut  exceeding  4  feet, 
(in  length,)  the  whole  being  about  50  feet  in  leugth  for  this  purpose, 

October  I,  we  left  crifaip  for  Michigan  City  to  lay  up  the  boats,  and  on  the  3d  started 
witb  the  party  for  Michigan  Southern  and  Lake  Shore  Railroad  fur  Detroit,  where  we 
arrived  the  uext  morning. 

Tbe  foUowing  ia  a  sommation  of  the  season's  vrork,  vli : 

Bnoys  set 335 

Stations  bailt .-,..  M4 

Pointings  of  theodolite.--.. . -. H,54S 

Reading  of  theodolite: 10,345 

8hore-hne  run,  (iu  miles).... ,.-. 157 

Linos  of  soundings , !i,  Iril 

Casts  of  the  lead 59,101 

Observations  for  meridian.. 15 

Ohservatiuns  for  magnetic  variation lid 

Triangles  measured  and  computed 59 

The  following  shows  the  distances  between  the  several  azimntli  stations,  with  tbe 
ttifferences  in  aiimntb  of  Hues  about  midway  between  them,  as  shown  by  carrying  tbe 
luirauth  in  both  directions  till  meeting  in  a  common  line. 


DIslsDce. 

ofuliuutfa. 

SnSEfciSrff 

1  to  triBD){iilation  obmrvstloa-pointa. 
1  to  tri.ngulalLon  obMrvallnn  point  3. 

S  to  triangulaOon  ob«rvalloo  point  8. 

lflf». 

193-16    .    =002  30 

This  shows  the  masimn 

D  error  or  difference  in  Mimiith  i 

nthem 

auder  of 

tbe  Shore- 

liue. 

In  no  case  conid  I  carry  the  acimnth  from  one  azimuth  etatioQ  to  another  withoat 
HCveral  intermediate  stHt.ions. 

During  tho  latter  half  of  the  season  the  progress  of  the  work  was  greatly  impeded 
l>y  sickness  of  the  party.  Not  only  wns  I  deprived  of  my  must  valuable  aid,  Mr.  C.  F. 
Harrington,  but  my  own  health  aud  that  of  the  entire  party  was  such  that  a  great 
nmount  of  time  was  lost.  At  one  time  th«  whole  party  had  to  remain  idle  on  alternate 
tiavs,  as  no  one  was  able  to  direct  the  work. 

Allow  me  to  express  my  gratitude  to  Messrs.  F.  O.  Bnlkley,  W.  C.  Saner,  V.  H.  Spald- 
itiK,  ami  eapecially  to  Mr.  C.  F.  Harrington,  for  tlie  ability  and  oheerfnl  perseverance 
with  which  they  did  everything  required  of  them. 

As  snggestious  are  called  for,  allow  me  to  recommend  the  following  aa  in  my  opiuioa 
tbe  best  outfit  in  inatrnraents  fi>r  a  shore  party  : 

One  good  lO-incb  theodolite,  with  vertical  eircle  and  transit  t«leBC0pe  and  good  com- 
pnas,  (similar  in  all  respects,  with  the  e""^'^"*"""  »**"*  ••  "i*""!*!  i"»  i..*ftci.iT-  i-t,aT.iD..ii 
BcrewB  iartlnr  apart,  and  generally  mt 
line,  &c.) 
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No.  75.]  UurnsD  States  IiAkr  SrRVR*  Omt 

jM«miali.K: 
Sir  :  I  bave  tlie  honor  to  make  the  following  report  in  coiapUaoce  with  fDoi  it<: 

Beport  of  vorli  aocompliiiei. 


nature  ot  work. 


BnoyB  placed  out 

TriaiiDiiUtlini  atatlons 

SouodliiE  ataitiHia 

Lineaol  aaitDdlnKa ,  „ 

Cuts  or  (lie  lead !        iSM  I       -.— 

TLeodolite  polntlPKa TBI  I      II.  Ill 

Theodolite  iMdluga *        '  — ■  '     ~  — 

mieaofahnre-line 

Polaria  obaemUona 

CoiDpBa  t«adlDgi _ 

aquare  mllea  loTMiETaphv 

Square  mtlea  hydrography w 

Very  respectfuU;,  soar  obedient  servant, 

A.  C.  LAMSOS. 
Airi<ta»i  UnileiStttlaLatiliirKi 
General  C.  B.  Comstock, 

Mtyor,  Corpt  of  Evginrm,  U.  S.  A. 

No.  74.  J  DffTBOTT,  Dmmtet  1%  K- 

RiR :  A)n«eably  to  your  circular  of  11th  instant,  I  have  the  honor  to  report  :•'  >_ 
thti  amount  of  fleld-work  done  by  my  party  from  April  17, 1871,  to  SeptemW^tl"' 
ou  the  east  eliore  of  Lake  Saint  ClaiT,^twBon  Belle  Riviere  and  BaptisUfrM.  >' 
on  the  weat  alnre  of  Lake  Michigan,  commencing  at  soun rl in g  station  S  AdKt^'  >  ' 
south  of  Ameterdam.  and  ending  at  Hounding  station  6  A,  N,  L,  four  and  a  hill'  >  " 
south  of  Oak  Creek,  Wisconsin;  and  also,  IlMg  to  present  to  yon  thefollosiDgCB''^' 

fhmt  April  17,  1S71,  lo  September  26, 1071. 

Sonnding  stations - ■--      '"' 

Stake  stations - 

Secondary  trianguUtion  statians ' 

Buoys  placed  ana  located . '', 

Pointings  of  the  tbeodolil« y' 

Readings  of  the  theodolite "■"' 

Vertical  angles - —   '■„ 

Miles  Boun*fd --■ 

Liues  Bounded , .., .— -   '■''' 

Casta  of  the  lead *'^_ 

Uiles  of  shore-line -. ' 

Square  miles  of  liydrogtapby " 

Roads  ruu  with  stadia,  (miles) , 

Milvsof  topograph; ^ 

Siiusre  wiles  of  topography - 

Meridian- lilies  determined 

BaiK-liue  ueaaured .......... 
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In  reference  to  the  measnreiueiit  of  distances  with  the  Btailin  instca'!  nf  the  choin.  I 
fnimd  a  way  of  iiainj;  the  Htadia  without  being  held  dnrinj;  the  time  of  the  I'eailini;  of 
the  distance,  iu  order  to  avoid  any  ahaking.  I  made  a  trijiod  luid  liKed  the  instruuieiil 
to  it  and  placed  it  in  a  vertical  potilioH,  with  a  plumb-line.  The  stadia  oii);ht  to  be 
iniido  nf  nni'  piece,  aud  the  lower  ezl.ri'niit.v  lo  he  protected  from  wearing  out  with  u 
Kti.irp  iron  ihne.  which  ia  driven  iu  the  grouoil.  This  new  mode  of  nttiug  the  sladiu 
bus  tie«D  entirely  sacceHafiil. 

A  woodfQ  niet«r-staiidanl,  divided  in  decimeters,  is  needed  for  adjnatiiig  the  moter- 
cbain.  The  ends  of  it  ought  to  be  cased  with  steel.  The  metnr-chnia  wants  brass 
tn^  at  everj'  flfth  meter  link,  with  stamped  figaTm. 

A  new  pUne-lable  was  8«nt  to  me  at  lU.v  camp  at  Oak  Creek,  on  tlie  19th  of  Septem- 
ber, 1871.  It  was  too  late  for  making  any  «»o  of  it,  being  on  the  eva  of  movinf;  my 
camp  to  the  Detroit  River,  according  to  vour  orders  dated  Milwankee,  Sept«mber  1^, 
IWl. 

I  have  eiamined  that  plane-table,  which  I  fonnd  well  eiecnted,  but  made  acconlinK 
to  tlie  old  BjBteni.  Fur  topography  the  wholo  concern  is  too  bulky  and  heavv ;  ana 
Ibe  horiioutal  spider  wires  of  ita  telescope  want  to  be  re-a^JQSted ;  they  are  too  iiir 
apart  fur  any  stadia  measurements. 

A  light  plane-table  of  Vi  inches  by  1I>  inches,  with  all  the  improvements,  would 
Buawer  for  sketching  topography,  the  shoru-linu  being  run  with  the  chain  or  the  stadia 
and  tbe  nzimnth  angles  observed  with  the  theodolite. 

The  theodolites  No.  Si  nud  No.  SH,  which  1  nsed  during  the  last  season,  do  not  need 
any  repairs. 

The  two  heavy  sonndiug-boats  whieh  I  hiul  thin  year  are  to  he  condemned.   It  wonld 
be  more  advantageous  to  have  some  lif{htrer  onea  bnilt,  pulling  6  oars ;  they  wonld 
answer  better  for  sounding  work. 
Very  respectful  iy, 

J.  B.  MAYER, 
J$ti»laiil  Lake  Surcei/. 

XajOT  C.  B.  COM8TOCK, 

United  Stala  Engineeri,  Sup'l  Lakt  SaTreg,  Detroit. 


il\tan  of  work. 


1        «,         ;     |i. 

i  3|  i  III 

Is  .       B 


'uuoflewl 

N'qinlwriif  linfi«  of  AMiDdtiiif 

-Vombrr  of  mlleaaT  Blum-line 

ThwlQlitt!  pnluIlogB 

>«iil»r  rautlDKH 

TrtaBEQlatlomtatlon*  built 

^''"uniiiDSBtatlcKu  built 

St|iiara  milt*  oT  lopOKi^bf 

Xumlirr  «f  ohiHTvatiiHis  for  ulmath. .. 


etot  bjdrasnpiiy... 


The  theodolites  Noe,  B9  and  99  are  in  good  conditioD ;  also  tbe  plane-table. 
Very  roepcctfully,  vour  obedient  servant, 

F.  M.  TOWAR, 
A»iii»tatit  United  Slalea  lake  Sxiref. 
General  C,  B.  Cohrtock, 

M^for,  Coiyt  of  E»Bi»«tr»,  IT.  8.  A. 

L.,j-,.KlbyG00glc 
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APPENDIX  A.  A. 

REPORT  OF  CAPTAIN  W.  A.  JONES,  CORPS  OF  ESGINFFK. 
OF  A  SURVEY  AND  BXPLORATIOS  IS  THE  ULNM 
MOUNTAINS,  UTAH. 

Hbadquaetehs  Depaktment  op  the  Platte, 
United  States  Engineee  Office, 

Omaha,  X^frnska,  June  '.  i'^'i- 

SiE :  I  have  the  honor  to  forward  to  yoa,  herewith  ioclosed,  a  cojii ' 

my  report  to  the  brigadier  geueral  commandiag  this  departmrut r^ . 

sarvey  aud  exploratiou  ia  the  Uintah  Mountaina  of  Utah,  togttliei  <.:^ 

tracings  of  the  two  mnps  wliiuh  accompany  the  same. 

Very  respectfully,  your  obedient  servant, 

W.  A.  JONES, 
CaptatH  of  E»fi»an. 
The  Chief  of  Enqimeers,  CT.  S.  A., 

Washington,  D.  G. 


Headquaetees  Dbpabtmbnt  of  the  Plattk, 
Enqineer  Office. 
Omaha,  Xebrmika,  March  Iti.  I>'i 
Sir:  Referring  to  paragraph  4,  Special  Orders  No.  lOI.tierietiofK 
from  these  headqnartera,  directing  me  to  make  certain  sarref'-f'- 
explorations  in  the  Uintah  Mountains  of  Utah,  and  to  letter  of  in-tri' 
tiona  dated  Jnue  10,  1871,  specifying  the  objects  of  theexpeditioBtoi'' 
as  follows,  viz. : 

1.  To  ascertain  tbo  character  aod  extent  of  the  Talleya  of  the  slraKin.  isd  <^ ' 
adaptability  to  cultivatiou  or  grazing. 

2.  To  nso^rtnin  tbe  chorHcter  of  the  timber,  its  anionnt,  location,  Mid  Ibe  fm't-'' 
of  gettiof!  it  Ui  th»  railroad. 

3.  If  pot<Hib]e,to  liud  ajiraclirnlile  wat;oii-roBil  from  Fort.Bridger  to  the  l1iiUiI:^>^ 
ageDcy. 

4.  If  practicable,  to  exnDiine  the  cnnntrr  on  Green  River  with  rrfertpte  to  lb  V.* 
mineral  deposits  reported  there.  Qenerallj,  to  pive  »II  naefdl  iufornulioo  cotcn-o.-- 
Ihe  country  exomiDud,  uhicb  ia  lion  comiiaralivcly  uuknumi.  I 

1  have  the  houor  to  report:  1st.  That  I  left  Omaha  on  the  llrbJax. 
1871,  and  on  the  14th  arrived  at  Fort  Bridger,  Wyoming  Territory,  i^*  i 
two  assistants,  one  topographer  ami  one  tiag-man,  who  had  left  Ouu^* 
one  day  later.  From  this  date  until  the  20th  of  Jnue  tht*  time  *»-*"*^ 
pied  in  making  a  system  of  triangulation  with  a  view  primarilj-i't"^ 
ing  accurately  the  axis  of  tbe  monntnin  range  which  waatobeeMW""'- 
as  well  aa  in  the  necessary  preparations  and  ontftttingfor  tlieeipniJii^'" 
Od  tbe  29th  of  June  the  expedition  left  Fort  Bridger »dJ  movfJi"^ 
point  on  Smith's  Fork,  nine  miles  distant.  It  consisted  of  hi.ttw**- 
two  assistants,  with  an  escort  of  one  conwral  and  six  men,  ■bow  «« 
mand  of  Lieutenant  W.  W.  Wood,  Thirteenth  Infantry.  For  tnofT^ 
tatioQ  we  bad  one  wagon,  {six  mule«,)  and  one  ambulance,  lt*oP'*^. 
with  one  teamster  aud  one  mule-packer.  The  intentioo  «» *"  F"**". 
as  far  as  possible  with  wagons  and  then  send  them  b«k  and  P™*^ 
with  a  pack-train.  On  the  6th  of  July  we  moved  foortMO  mH«  «| '■> 
west  branch  of  Smith's  Fork,  over  a  road  coostrBCted  bj  Ji^»  ".f 
Carter  to  one  »f  Us  saw-mills.    Thia  march  brooght  u  bito  tae  hMr-; 
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timhorwl  foot-liill»  of  the  inoiinhiiii^.  fttli  July  we  iiiovcd  up  tlift  same 
stn'iiiii  tPii  miles  to  a  jioiiit  near  aiiotlier  sawmill  and  three  miles  from 
tlie  tcrminiis  of  Ciirter's  roatl.  Up  to  tiiis  point  the  timber  is  whitft 
pinpi  and  aspen,  with  a  little  (ledar,  the  aspen  gradually  disappearing  as 
the  nltituiie  inereaseB.  Opening  of  meadovr  with  rich -pasturage  are 
iHimerous,  12(h  July  moved  eastward  acntss  the  divhie  to  the  east  or 
main  branch  of  Smith's  Fork,  over  a  road  rortfrhly  cut  through  the 
timber  by  Lieutenaiit-Oolotiol  Gilbert,  Seventh  Infantry,  in,l«CO.  After 
exHuuniiiK  the  (country  toward  the  summit,  I  had  the  road  cnt  to  a  point 
about  three  miles  farther  up  the  stream,  and  moved  there  on  the  IJith 
of  July.  This  sjMit  was  selected  as  being  the  moat  favorable  from  wliich 
to  look  for  a  "pass,"  am)  the  axis  of  the  mountains.  On  the  20th  of 
July  I  examinetl  the  "pass"  discovered  by  Colonel  Gilbert,  at  the  head 
of  the  stream  on  which  we  were  camped,  and  found  the  approach  on  the 
eJistern  side  of  the  valley  practicable  for  a  wapon-roiid.  Also  that 
nnothor  stivani  flouing  to  the  south  took  its  rise  within  one-half  a  mile 
fi-oni  the  headwaters  of  this  stream.  The  wagon  and  a«nbulanee,  with 
extra  cainpeqniitage,  were  sent  back  to  Fort  Bridger  on  the22d  of  July, 
to  be  replaced  by  a  pack-trnin.  On  the  23d  of  Jnly  I  located  the  anti- 
clinal axis  of  tlic  range,  which  at  this  point  bears  north  77°  4S'  east 
from  the  troe  meridian,  and  passes  along  the  northern  slope  of  Gilbert's 
peak,  which  lies  in  latitude  40°  4iV  10"  north,  and  longitude  ll(t°  '2'y  40" 
west  of  Greenwich.  This  peak  has  an  altitude  of  13,250  feet  above  the 
aea.  Mount  Hodges,  lying  amidst  a  mass  of  high  peaks  a  little  to  the 
south  and  east  of  this  point,  has  an  elevation  of  about  13,5()0  feet;  and 
Mount  Tohkwana,  a  sharp  peak  at  the  hea(j  of  Black's  Fork,  has  a 
mea^ni-ed  altitude  of  13,5)M>  feet.  Durin^j;  the  day  four  lodges  of  Ute 
Indians  came  in,  three  of  which  accompanied  us  to  the  agency.  On  the 
27th  of  Jnly  the  pack-train  arrived  from  Fort  Bridger.  The  BC!rvi4!eable 
animals  which  were  sent  back  had  been  replaced  by  a  lot  of  which  the 
greater  part  were  "  eondeuined,"  and  only  two  were  really  efficient  as 
Itack-mules.  This  circumstauce  will  account  for  the  very  limited  opera- 
tions of  the  expedition.  It  was  impossible,  with  this  train,  to  make 
much  progress  in  such  a  broken,  heavily  wooded,  and  trackless  country. 
On  the  29th  of  Jnly  we  moved  across  the  "pass"  to  the  heml-wHters  of 
}i  branch  of  Lake  Fork,  a  distance  of  twelve  miles.  The  headwater 
valleys  of  these  two  sti-cams,  which  How  down  opposite  sides  of  the 
inouutaius,  are  very  similar.  They  are  the  results  of  erosion  in  the  soft 
sandstone- rock,  forming  enormous  hiisins  am  phi  theatrical  shaped  at  the 
head,  and  merging  into  sharp,  narrow  valleys  lower  down,  with  sto[)e8 
very  rugged,  with  bowlder  debris.  A  good  deal  of  mnreh  and  nteudow 
occur  along  the  watercourses  on  the  north  side.  Timher  and  grass  are 
abundant,  the  former  mostly  spruce  ami  trailing  cedar,  whde  the  latter 
grows  quite  up  to  the  summit  both  in  the  valleys  aiul  on  the  ridges. 
This  pass  is  easy  of  access,  bowlder  debris  being  the  princiiml  obstruc- 
tion in  the  approach.  The  valley  ou  the  south  side  is  much  the  rougher. 
The  streams  make  u  very  rapid  descent  with  considerable  falls,  and  run 
through  biul  canons  in  the  gorge  of  the  valley.  After  reconnoi'ering 
the  country  nnd  finding  the  a<IjaceQt  valleys  more  rugged  and  cut  np 
with  canons  timu  the  one  we  were  in,  1  started  the  train  on  the  31st 
July  down  the  west  side  of  the  caiion,  hut  was  obliged  to  stop  it  after  a 
marchof  six  miles,  because  of  an  impassable  lateral  caiion  about  three 
miles  farther  ahead.  After  examining  the  valley  helow  to  the  debouch  of 
the  canon,  the  train,  on  the  2d  of  August,  was  moved  down  to  this  point 
by  following  down  the  left  bank  of  the  stream;  distance,  twelve  miles. 
This  was  a  very  difficult  march,  not  so  mnch  oo  account  of  surface  of 
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the  coantry  as  of  tbe  dense  growth  of  small  fitiiber  and  the  iwffii'i'bn 
of  the  train.  On  the  3d  of  August  we  marchixl  twelve  miles  nml  nt-' 
to  the  open  country,  where  the  vatley  was  about  one  inili^  wIiIf.  Tl.:< 
day  the  Indians  moved  rapidly  ahfad  of  uh,  and  nialioiontily  Krt  OMk 
the  woods  at  a  point  where  tlie  valley  was  »till  very  HHrrow.  A-  ir 
were  in  the  woods  with  the  wind  blowing  toward  hs,  there  wasnoibiu: 
to  do  but  march  through  the  burning  district  and  ^-t  to  the  vImUaKi 
of  it.  This  was  attended  with  much  difficulty,  and  the  rist  of  li»::i. 
Kome  animals,  but  was  fortunately  accomplished  withoBt  lotw.  Tb 
stream,  which  I  have  called  Big  Spruce  Creek,  takes  it.  rise,  like  miKti: 
the  streams  in  these  mountains,  at  tbe  summit,  in  a  fan^re,  dert»  Iun  . 
which  is  somewhat  semicircular,  and  fh>m  two  to  Ihrcv  milm  «iiti>  i: 
tbe  head,  but  rapidly  closing  in  about  nine  mile»  below  to  a  lun"- 
gorge-like  valley,  where  tbe  steep,  wooded  sIo|ie«  u>me  down  frw|oeii;  ■ 
to  the  very  edge  of  the  caiion,  through  which  Che  stream  runs.  t>n  tit 
noi'them  slope  of  the  mountains,  however,  the  gor{;c  portious  uf  Ib^w 
valleys  are  mn«h  wider,  less  rugged,  while  tbe  canuns  are  of  litilc  nrj-' 
extent.  Many  of  the  valleys  on  the  southern  8loi>e  are  ■mpas.'tdbli-  i 
this  gorge-portion  ou  account  of  tbe  numerous  lateral  (Wiuns.  !'■. 
Spruce  Creek  makes  two  considerable  falls  before  entering  its  win. 
through  which  it  makes  a  very  rapid  descent.  Tbis  latter  is  t»wr* 
about  100  feet  deep,  with  vertical  walls  of  red  sandstone.  Ii  i^  • 
width  which  vnrie.'<  between  100  and  200  feet,  and  is  about  UraiJt 
Tniles  long.  It  is  probably  a  transversal  craek,  that  opened  wbrii  ^' 
mountains  were  uplifted.  There  is  no  grass  in  this  gorge,  Inn  ^ 
abundance  both  above  and  below  it.  The  timber  is  spnit-e,  wbiiei'T-' 
aspen,  and  a  little  hemlock.  The  spruce  is  very  Sue.  We  n>intiiur<) :» 
camp  until  the  5tb  of  August  before  proceeding,  as  several  of  the  mi" 
were  unable  to  go  farther  without  rest.  Ou  the  5lh  of  Ansft'^  •' 
moved  ahead,  and  soon  struck  tbe  mountain  trail  from  tbe  a^i-tit-r  i" 
the  Mormon  settlements,  which  skirts  along  the  woodwl  foot-hills  ui:» 
mountains,  marching  eighteen  miles.  All  of  tbe  mountain  sSkv^^ 
between  Big  Spruce  Creek  and  North  Uintah  lli\er,  a  distance  oflnrt;! 
live  miles,  were  dry  at  this  season,  or  nearty  so.  Probably  tlkey  mui"! 
be  depended  upon  for  water  later  than  July  or  Angust.  Tbe  oul.v' **tr: 
is  at  the  spring  where  we  encamped,  where  tbe  nnpply  is  |>rutal-; 
unfailing.  On  theCth  of  August  we  moved  to  the  Uintab  Valley  s;7'iir'. 
distant  thirteen  miles.  Grass  is  abundant  in  tbe  valley:)  and  iirt^bli»: 
hood  of  the  springs,  which  latter  are  generally  dry  at  tbis  season.  :^u^ 
brush  and  sparse  bunch-grass  are  found  almost  everywhere  on  xht  M 
ground  below  tbe  foot-hills,  on  whicU  latter  are  some  flue  giOTM  rf 
yellow  pine, 

The  agency  is  located  on  the  east  or  left  bank  of  the  Sortb  riDU's 
Kiver,  at  a  point  where  a  tributary  creek  Joins  it  from  the  east.  I^ 
valley  here  widens  ont  and  displays  a  ilat  meadow  of  rich  twLn'^ 
ered  with  an  abunda,nt  growth  of  grass,  with  cotton-wood  and  ■*" 
trees  along  the  streams.  The  Indian  farm  is  irrigated  from  the  nvr". 
Wheat,  com,  oats,  and  the  hardy  vegetables  are  cultivate*!  upon  il-  Tv 
altitude  above  the  sea  is  6,000  feet,  or  about  1.200  feet  lower  tk»n  fwi 
Bridger.  This,  combined  with  the  location  south  of  the  mwunWOf  !* 
au  inclosed  basin,  renders  the  climate  much  more  salnbrious  lUHlfi"*'' 
able  to  agiiculture.  The  snow-fall  is  comparatively  light.  Mon-n" 
f^Is  during  the  summer  than  at  Fort  Bridger,  but  not  eumigh  )'"'■''* 
cultivatiou  of  land.  About  forty  lodges  of  the  Ute  Indians  weir  i>w«<! 
at  the  a;;ency.  The  maximum  iu  tlie  winter  season  baaof  l»w'«'' 
about  uue  hundred  and  fifty  lodges.    As  a  general  thing,  ihey  umn  ■-• 
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in  the  spring,  taking  tbe  trail  to  Browa'a  Hole ;  thence,  tbey  have  a  trail 
along  the  wooded  fuot-sloiies  on  the  north  tuide  of  the  iDOiintains  to  the 
Mormon  settleiueuts  in  the  Wahsatuh  Mountains.  From  theuce  they 
have  their  trail  correspondingly  locatctl  on  the  Houth  side  o(  the  moniit- 
aina,  back  to  the  agency,  along  which  they  sometiiues  rotnrn  in  the  fall, 
but  generally  they  retraced  their  steps  by  way  of  Browu'a  Hole.  Along 
the  route  there  is  almoBt  everywhere  a  superabundance  of  grass,  woocl, 
and  water;  ihe  woods  abound  with  large  game,  elk,  deer,  and  bear, 
while  tbe  streams  swaria  with  trout  of  a  very  8ai)erior  quality.  Beaver 
are  also  tolerably  numerous.  Here  these  Indians  spend  the  hunting 
season,  in  a  climate  incomparably  tine,  making  occasional  trading  ex- 
eui-siouH  to  Fort  Bridger  and  horse-stealing  raids  on  the  Mormon  settle- 
ments in  the  Wafasatch.  Tliey  have  a  bitter  enmity  toward  tbe  Mor- 
mons, regarding  them  as  a  distinct  and  inferior  tribe  to  the  white  man. 

I  remained  at  this  point  until  the  9th  of  Angnat,  resting  the  animals 
and  getting  them  shod,  and  then  started  back  to  Fort  Bridger  over  what 
is  known  as  the  Sheep  Creek  trail,  making  a  march  of  sixteen  miles. 
One  mule  was  found,  from  old  age  and  exhaustion,  to  be  utteily  unable 
to  proceed,  even  without  a  pack,  and  was  abajtdoned  at  the  agency. 
After  leaving  the  latter,  the  soil  ahmg  the  route  for  about  eight  miles  is 
(composed  very  largely  of  yellow  and  red  marls,  carrying  a  sparse  growth 
of  sage-brush  and  scrub  cedar,  after  which  there  is  a  good  deal  of  fertile 
utemlow.  The  water  along  the  march  is  poor,  and  cannot  be  relied 
oit  later  in  the  season,  but  there  is  good  water  and  grass  nt  the  spot 
where  we  camped.  Wood  is  a  little  scarce.  On  the  10th  of  August  we 
inove«(  twelve  miles,  to  Ashley's  Fork.  The  trail  passes  for  the  first  five  or 
sixmiiesthrougbatlnetorestof  redce-dar,  a  gdbd  deal  of  which  has  large 
straight  trunks,  very  suitable  for  lumber,  A  few  miles  west  of  Ashley's 
Fork  the  ti'ail  crosses  the  outcropping  of  a  hue  bed  of  alabaster.  Hav- 
ing observed  along  the  latter  portion  of  the  march  some  debris  of  what 
api»eared  to  be  a  copper-ore,  I  made  an  examination  of  the  adjacent 
country  alter  reaching  camp,  and  found  a  deposit  of  silicate  of  copper 
on  the  face  of  the  cafma  of  Ashley's  Fork,  near  its  debouch.  I  saw 
also  along  the  route  some  indications  of  a  bed  of  iron-ore,  (brown  hem- 
atite.) This  w!(S  tbe  first  day  since  leaving  Fort  Bridger  that  I  bad  setoi 
such  indications  of  metalliferous  deposits  as  would  leatl  me  to  examine 
the  country  for  them. 

On  the  11th  of  August  I  made  a  further  examination,  and  found 
another  bed  of  silicate  of  copper  in  the  hills,  about  three  miles  west 
and  north  from  camp.  Ashley's  Fork  is  a  stream  of  considerable  (;ize. 
It  debouches  from  the  mountains  at  a  point  just  above  where  tbe  trail 
crosses  it,  through  a  tremendous  caiinn  in  yellow  sandstone.  Below 
this,  it  runs  through  a  narrow  valley,  its  banks  bordered  with  cotton- 
wood  and  willow,  and  but  little  grass.  On  the  12th  of  August  tbe 
train  was  marchetl  eleven  miles.  About  one  mile  from  the  stream  the 
trail  branches  to  the  left  fk'om  the  one  to  Brown's  Hole,  and  strikes 
directly  across  the  mountains.  Along  it  tbe  slopes  are  covered  with  a 
good  growth  of  short  grass,  with  some  extensive  groves  of  iispen,  and 
forests  of  white  pine,  having  some  fine  mea<h>w  interspersed.  The  soil 
is  good.  We  camped  in  a  large,  beautiful  meadow,  holding  a  num- 
ber of  springs,  and  surrounded  by  groves  of  aspen  and  t>ine.  There 
is  no  water  lietween  this  point  and  Ashley's  Pork.  The  trail  crosses 
several  heavy  veins  of  quartz,  (perhaps  metamorphic  sandstone.)  In 
one  of  them  I  found  <lecompose4l  iron  pyrites,  August  13th  we 
marched  Dfteen  tniles  to  a  point  near  tbe  samnnt.  The  trail  this  day 
ran  through  alternate  meadows  and  o\tea  forest  of  white  pine.     We 
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campeil  in  the  woods,  on  the  borders  of  a  memlow  that  was  tiartinilu-i 
uotk:oiili]e,  it  being  from  six  to  eiglit  miles  louc,  ^ud  about  unr  Mr 
wide,  with  a  Hinall  stream  runoiDg  tbrongb  it.  There  vm  goaAjS'i':: 
in  the  forest,  but  I  did  not  examine  how  far  in  from  the  edge  thr  n^-.^ 
extended.  I  cannot  refrain  from  eallhig  attention  at  this  i>oiiii  l<i  i^ 
peenliar  ailaptiibilities  to  gi'i^s'ittg  of  the  elevated  region  whivh  1  Ik..- 
iiist  been  di^s<;ril>iiig.  Grass  is  everywhere  abundant,  autl  tbeAonip: 
climate  sitrprisingly  fine.  Uttring  the  rigor  of  winter,  sto<^  om)<l  <• 
(comfortably  ehi'ltered  in  the  Uiiitiih  Valley,  and  along  the  fovii  li..* 
Of  com'se,  at  sniih  an  altitude  (about  10,000  feet)  the  great  nAku 
uf  heat  during  the  night  lowers  the  temperature  to  below  the  itnuu 
point  of  water  before  sunrise  nearly  every  morning,  so  thnt,  ^ilios^ 
the  soil  is  quite  riuh,  agriculture  c»ii  uever  succeed  to  any  exteut. 

Oh  the  14th  of  August  we  marched  ten  miles.  The  tr;iiilei«J«tlir.ii!.^ 
11  rough,  densely- wooded  country,  aiul  makes  a  considerable  de*«u  "i 
the  northern  slope  of  the  mouuCains.  Water  and  gntss  along  ea('lir>i 
of  the  march,  but  grass  is  scarce  along  the  middle  portion.  Krmn  ' 
point  about  ten  miles  west  of  where  tiiis  trail  crosses  to  the  Greeo  Hit '.. 
the  summit  of  the  mountaius  is  below  the  8ui>erior  limit  of  ttv«  f,n*i^ 
and  the  range  is  wholly  covered  with  forest.  On  the  lotb  of  Ad;.'^-' 
the  train  was  moved  fifteen  miles,  and  reitched  the  oi>eu  coantrjalMi 
eight  miles  from  Henry's  Fork.  Along  the  trail,  as  far  as  Sheep  Cnri. 
grass  and  water  occur,  but  from  that  point  there  is  no  water  and  "if- 
little  grass,  except  at  a  small  stream  about  three  miles  front  it  U- 
ridges  are  very  steep  and  rugged,  with  a  heavy  growth  of  piw  ju- 
hendoek  on  the  north  side  only.  The  soil  is  in  many  places  ver;  fut"^- 
On  the  10th  of  August  1  examined  the  country  along  the  ]>revioas  <hi  > 
march,  aud  found  the  outcroppiug  of  a  bed  of  iron-ore,  (brown  bemaiih. 
This  region  is  traversed  by  enormous  seams  of  quarts  whicb  stritn'i 
formabiy  to  the  a(\jaceut  strata,  but  dip  very  nearly  !KP,  thr  Uif- 
having  a  di|)  of  about  45°  to  the  north,  1°  4S'  east.  I  fouwl  I'** 
bivalve  shells  in  this  quartz,  which  had  not  been  oblitenitMl  bv:.> 
metamorpbism.  Tbe  country  between  this  and  Green  Kiver  i^  brnkr 
up  with  upheavals  in  a  variety  of  directions,  aud  is  eon!<e<]umily  >-: 
tremely  rugged.  On  tbe  l?th  of  August  we  moved  fifteen  milrr.  -> 
march  of  eight  miles  brought  us  to  a  ranch  on  IIenry*8  Fork,  m^: 
which  there  is  a  waguii-road  to  Fort  Bridger.  Wood,  water,  aud  fJ''; 
were  abundatit;  Ou  tbe  18th  we  marched  tweuty-fonr  miles  to  a  mi' ■ 
on  Smith'8  Fork,  six  miles  from  Fort  Bridger.  Xherosd  i>a8sesilin"i-'- 
a  ivmarkable  formation  of  terliury  marls  aud  green  sand,  ai\ri  <>' 
"  Bridger  Bad  Lands."  This  deiwsit  is  of  immense  thickness  ajid»-':' 
by  erosion  into  huge  yellow  bluBs  aud  hills,  destitute  of  vecfaii'- 
showing  on  their  sloi>cs  a  water-tracery  that  bears  a  wonderftil  a«c 
lation  to  the  forms  of  Gothic  architecture.  On  the  lOth  of  A^'"* 
we  returned  to  Fort  Bridger. 

'JA.  Geologically,  the  Uintah  Mountains  are  tbe  result  of  an  u]^-'''' 
nothing  subsequent  to  the  carbon ife.rous  e|>ocb.  In  this  npbrJt->'> 
great  belt  of  country,  from  twenty-five  to  thirty  miles  wide,  w«  ^■*-'\ 
to  the  extreme  elevatioD,-  without  materially  distnrbiug  thf  urs"* 
incliuation  of  the  strata;  it  being  [lossible  that  the  present  dii>.»»"^ 
increases  from  'J°  V  at  the  summit  to  about  4°  at  the  sootli«ii  i^.'- 
is  tbe  same  that  existed  before  tbe  mountains  were  lifted,  l/'pwi'^' 
edges  of  this  belt  tbe  strata  are  broken  axially,  dipping  ou  tbt-W 
side  ;W°  to  the  north,  12°  12'  west  from  the  true  loeridiau.  awi '«  1=' 
south  about  43°  to  tbe  south,  lii°  12'  east,  iu  tbe  lougitude  of  Giil«  ■• 
I'eak.    Tbe  maiu  anticlinal  axis  is  on  the  north  edge,  and  in  ihtn^" 
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liinsihiile  Iwars  north  77°  18'  east  from  the  true  lUGridinn.  Tlieui^Iifted 
tti'ils,  IL4  ili.splayeil  by  tlie  lateral  erosion,  svre  almost  entirely  eompnaeil 
of  a  brownish -veil  sandstone,  rarely,  if  nt  all  fossi  life  runs,  of  tliu  tjnb- 
earbotiit'eroua  etwcb,  tbe  color  rarely  clianj;in|r  into  ^uy,  and  meta- 
phor {ilio»eil  into  qnartKite  along  the  anticlinal  cracka.  They  are  of  \'ery 
f^reut  thickness,  from  2,500  to  3,000  ieet,  being  visible  near  the  aumniit. 
Uiffher  np  in  the  series,  and  tying  along  the  base  of  the  monntains 
toward  tireen  Iti\-er,  the  carboniferons  beds  of  soft,  bright  yellow  sand- 
stone, voarne  conglomei-ate,  blue  limestone,  (quit«rare  and  thin,)  and 
^yt>»nm,  (in  their  neains,)  are  exposed.  The  whole  region  n(yoining 
Green  Itiver  ih  trHvuised  by  immense  veins  of  quartz  and  metiimorphio 
limestone.  I  hi»ve  inferred  the  former  to  be  a  nietamorpbio  sandstone, 
from  the  fact  of  having  fbund  fossil-shells  in  it.  These  strata,  at  the 
-point  where  Sheej)  Creek  Trail  crosses,  strike  to  the  east  7°  48'  south 
fi-om  tbe  true  meridinu,  and  have  about  tlie  same  dip  as  the  rocks  at 
tbe  summit ;  from  which  I  infer  that  the  axis  of  the  mouutuins  is  Hexed 
liorizontally  to  the  northward.  Tbe  igneous  rocks  have  not  been  pro- 
truded through  tbe  axial  cracks,  and  are  only  slightly  wen  in  tbe  im- 
mense section  made  by  Green  Kiver  through  the  eastern  extremity  of 
the  range.  The  scries  above  the  carbonifci'ona  either  do  not  oetiur,  or 
are  overlaid  by  a  highly  fossiliterons  deposit  of  tertiaj'y  a^e.'  This  de- 
posit lies  nearly  horizontal,  and  is  com[iosed  of  soft  yellow  and  red 
mails,  grecn-saud,  and  thin  beds  of  soft  limestone  and  cliert.  It  is  im- 
mensely eroded  and  terraced  on  both  sides  of  the  mountaius.  Along 
tbe  main  anticlinal  axis,  and  especially  across  the  uplifted  belt  previ- 
ously alluded  to,  are  numerous  lateral  cracks  that  have  been  the  start- 
ing-points of  an  amonut  of  erosion  that  seems  wonderful.  They  have 
been  worn  into  enormous  basius  from  2,000  to  3,000  feet  deep,  from  two 
to  t.bree  miles  wicle  nt  the  head,  and  narrowing  to  a  canon  or  precipitous 
ratley  abouteight  or  ten  miles  below.  Those  on  the  uoith  are  generally 
worn  quit4t  across  the  axis  into  the  high  belt  beyond.  This  elevntud 
strip  is  badly  broken  U])  by  cracks  in  various  directions,  and  some  of 
the  peaks  seem  to  have  been  ciusbeil  into  a  mass  of  huge  bowlders. 
There  is  so  much  of  this  bowlder  debris  in  situ,  and  so  umny  caiions, 
that  progress  in  any  direction  through  this  part  of  the  range  is  attended 
nitli  extreme  difficulty. 

3d.  Topographically,  the  Uintah  range  is  a  spur  which  leaves  the 
Wahsatch  Mountidns  in  latitude  4(P  30'  north  nearly,  with  an  altitude 
of  about  12,500  teet;  thence  tending  northeasterly  by  a  carved  lino 
which  turns  a  little  south  of  east  before  reaching  Green  Kiver,  where  it 
virtually  terminates.  The  extreme  elevation  is  reached  in  the  vicinity 
ot  Gi1l>ert's  Peak,  where  Mount  Hodges  and  Mount  Tohkwana  have  an 
altitude  of  13,500  feet-  The  range  forms  an  immense  lidge  with  an 
almost  level  but  badly  broken-up  belt  on  top,  which  has  an  elevation 
of  about  f>,000  tect  above  the  table-land  on  the  north,  and  about  7,00U 
above  tho  similar  table-land  on  the  south.  The  valleys  are  numer- 
ous, deep,  and  narrow,  except  at  thehead,  and  extend  quite  to  tlie  suui- 
niit.  Between  them,  on  the  north,  are  the  transverse  and  generally  un- 
broken ridges,  by  means  of  which  the  summit  can  be  reached  by  a 
gradual  ascent.  On  the  south,  these  ridgesare  badly  broken  toward  tbe 
summit  Tbe  enormous  basins  previously  described,  ranged  along 
either  side  of  the  summit-line,  have  a  direction  cousiderably  oblique  to 
that  of  the  prevailing  winds,  and,  in  consequence,  the  amount  of  snow 
that  drifts  into  them  during  the  winter  must  be  enormous-  At  such 
an  altitude  this  snow  melts  comparatively  slowly,  and  furnishes  an 
almost  uoutiuuous  supply  of  water  to  the  very  numerous  mouutaln- 
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streams,  much  of  it  baving  first  been  ciiaeht  in  tbe  maltUndpof  lr'i> 
lakes  which  are  Hprinkletl  aronnd  the  border  of  tbe  basins.  Oii;t.f 
north  side  there  is  a  good  deal  of  marsh  in  thene  basins,  bnt.  k  br 
Bonth,  the  irater  ha%'iug  to  make  abont  1,000  feet  more  desi-eDi.  n:.* 
off  too  ra|)idly  to  leave  any  marsh.  This  circamstance,  combitHil  ■": 
the  greater  heat  of  the  southern  exposnre,  makesmanyof  ttiesBuli-r 
streams  on  this  side  rnn  dry  early  in  the  season. 

The  opposite  valleys  freqnently  start  from  ver>'  nearty  the  samepiiiii;. 
and  have  between  them  only  a  thin  precipitous  wall,  which  erosioo  ■^ 
slowly  removio^.  Gilbert's  Pass  is  such  a  point,  where  tbe  wallhtfN*' 
sufficiently  worn  away  to  admit  of  the  construction  of  a  road  acrot-r. 
There  are  probably  few  if  any  other  such  itlaces  at  present.  The  Im' 
or  strip  at  the  summit  is  broken  and  erotled  enormously.  Etdgcs « 
high  peaks  extend  across  it  between  the  valley.s  and  many  narro*  prf 
cipit-ous  canons  occur,  both  along  the  valleys  and  tniunveiwly  tolbw- 
The  sides  of  these  ridges  are  generally  nitisses  of  bowlder  debru  ii  lia 
The  country  extending  northward  and  southward  from  the  base  of  tt 
mountains  is  an  elevated,  highly- terraced  plateau  of  sort  earth.  il:>- 
slopes  of  the  terraces  being  generally  as  steep  as  tbe  earth  wiUstwL 
and  frequently  quite  barren. 

4th.  The  streams  heading  in  these  mountains  are  charaeterizt^  l'> 
main  features  which  are  common  to  all.  Taking  their  rise  in  tlie  ftt 
mit  basins,  they  flow,  on  the  north  side,  through  narrow  gorge-val!^-- 
witb  steep,  heavily- womled  slopes,  nntil  they  emerge  from  the  footl>  ■ 
into  the  terraced  plateau,  which  abuts  against  the  base  of  the  ru:-. 
Here  tbe  valley  s[ireads  out  to  a  width  which  thenceforward  variMfr" 
one-fourth  of  a  milo  to  one  mile.  The  soil  is  rich  and  pretty  ff-wtji ' 
covered  with  grass.  Willow  and  cottonwood  grow  ne^r  the  "water,  «i* 
rare  groves  of  pine  near  tbe  mountains.  On  the  south  aide  they  ul/ 
their  rise  in  tbe  same  manner,  but  generally  flow  through  prra|itT<>» 
canons,  while  making  their  way  through  the  gorge-valleys.  Th«  J* 
scent  is  very  rapid,  and  there  are  many  falls  and  cascades.  The  rall'i 
slopes,  although  largely  covered  with  a  growth  of  pine,  spruce,  anil  asf*^ 
are  very  steep  and  extremely  rugged,  owing  to  the  bowlder  dfkrii.  -1 
terraced  plateau,  1,00U  feet  lower  than  that  on  the  north,  lies  aloDpl^ 
foot-slopes,  and  forms  the  Uintah  Valley.  Through  this  the  «ttn*' 
have  the  samecharacterasin  the  north,  but,  owing  to  the  milder dimHr- 
vegetation  is  more  luxuriant  in  the  valleys,  and  some  yellow  and  '^^'' 
pine  are  mingled  with  the  cotton  wood  and  willow  that  fringe  the  stivanN 
All  of  the  streams  of  this  range  are  quite  small,  Bear  Btver  beia;  tb' 
only  one  that  is  large  enough  to  float  logs,  ou  the  north  side.  Asiiry 
Fork  and  North  Uintah  Kiver,  on  tbe  sooth,  are  abont  tbesamf^o'i* 
Bear  River.  On  tbe  northern  slope  the  supply  of  wat«r  in  them  ».  -i 
most  if  not  all,  continuous  tlironghout  the  year.  Above  the  pJaio*  ^^'* 
water  is  almost  pure,  from  the  fact  of  its  flowing  over  notbing  buistf^ 
stone.  This  quality,  together  with  its  great  coolness,  makes  the  tt*! 
waters  of  these  streams  the  favorite  abode  of  a  very  superior  tioJ  '■* 
mountain  trout.  Below  the  sux>erior  limit  of  tree-growth,  wbiHi  '^*' 
an  altitude  of  about  11,000  feet,  tbe  mountain -ridges  are  coven<l<i<|i 
a  dense  forest,  very  much  interspersed  with  small  open  meadov».  ^" 
their  grass  often  spreading  itself  for  a  considerable  distance  intn  i^ 
timber.  Everywbere,even  tothe  bordersof  tbesnow-bankaal  thfW* 
taiii-summit,  thereisa  luxuriantdisplayof  flowers,  and  the  gresst^'^'' 
along  the  summit  of  tbe  ridges  above  the  superior  Hm  it  of  tree-|tFo*ib.»w 
quite  u[t  to  the  summit  of  the  range.  The  soil  of  tbe  plateau,  hrf^) 
the  stroittns,  is  almost  exclusively  yellon'  marl,  mingled  with,  andt'"' 
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lain  in  insDy  places  by,  local  drift  from  the  monntains.  It  is  quite  rich, 
and,  undei'difTerentclimnticiiitlueucca,  competent  to  anstain  vegetation. 
At  present,  only  sage-brush,  grease-wood,  auiL  bunch-gnisB  grow  upon 
it.  I  saw  on  the  south  side  several  places  wliere  the  Indians  had  burued 
ofif  the  sage-brush  once  or  twice,  and  it  had  been  replaced  by  the  bunch- 
grass  iu  a  luacb  heavier  growth  than  before  the  fire.  The  Indians  say 
that  they  can  make  pasture  for  their  ponies  this  way.  It  iS  certainly  a 
uoticeable  i'act  that  on  this  aide,  where  they  bnrn  over  the  country  a 
good  deal,  there  are  very  many  extensive  patches  of  this  "high  and 
(iry"  pasture.  In  treating  of  the  adaptability  of  this  country  to  the 
l>orp08e  of  agriculture,  two  separate  regions  will  be  considered,  which 
have  essential  ditferences  of  soil  and  climate.  The  (1)  plain  region  com- 
prises the  terraced  plateau  of  tertiary  marls  which  skirts  both  sides  of 
the  mountains,  as  previously  described.  The  soil  is  the  same  in  both, 
aud  is  generally  quite  rich.  The  climate  on  the  north  is  well  represented 
by  that  of  Port  Bridger.  It  is  characterized  by  wide  variations  of  tem- 
perature at  all  seasous,  a  very  low  degree  of  humidity,  a  merely  nominal 
rain-fall,  and  a  good  deal  of  westerly  wiud.  Spring  opens  iu  May,  and 
winter  sets  in  about  December.  Only  such  plants  as  will  stand  frost, 
both  in  the  early  and  later  stages  of  growth,  can  be  cultivated  with  cer- 
tainty, ami  irrigation  is  always  essential. 

There  is  good  grazing  ia  the  bottom-lands,  along  the  water- 
conrses,  and  a  sparse  growth  of  bunch-grass  on  the  higher  ground. 
On  the  south,  for  reasons  already  set  forth,  the  climate  is  sufficiently 
luild  t«  admit  of  successful  cultivation  of  the  soil,  but  irrigation  is 
always  necessary.  There  is  good  grazing  along  the  valleys,  and  grass 
is  mnch  more  abundant  on  the  high  ground  than  on  the  north.  Of  late 
years  the  grasshopper  has  been  an  additional  element  of  uncertainty  in 
the  raising  of  crops  in  the  whole  of  this  plateau  region.  (2.)  In  the 
mountain  region  the  soil  is  quite  rich,  carrying  an  abundant  vegetable 
mold.  It  is  thin,  however,  on  the  ridges.  There  is  a  sufficient  rain-fall 
to  sustain  au  abundant  vegetation,  which  latter  must  be  of  an  extremely 
hardy  character,  as  the  diurnal  variation  of  summer  temperature  is 
quite  large.  The  extreme  daily  cold,  which  is  probably  reaehed  a  little 
before  sunrise,  is  often  sntKcient  to  freeze  water  in  small  vessels.  Ou 
the  whole,  it  is  <inite  probable  that  a  pastoral  people  could  live  quite 
comfortably  in  these  mountain  valleys,  and  successfully  cultivate  a  large 
portion  of  "the  food  necessary  for  their  sustenance.  The  whole  region, 
mountain  and  plateau,  is  essentially  adapted  to  grazing.  Grass  is  found 
everj'where,  even  to  the  mountain  summit,  aud  there  is  always  water  in 
the  moautains.  Resulting  from  the  lesser  altitude,  and  its  sheltered 
situation,  the  climate  of  the  Uintah  Valley  and  the  southern  slope  of 
tbe  mountains  is,  in  all  probability,  sufficiently  mild  to  admit  of  winter 
grazing.  The  lite  Indians  here  have  been  quite  saccessfiil  in  raising 
cattle, 

A  noticeable  feature  of  this  country  is  the  scarcity  of  birds,  reptiles, 
and  insects.  We  only  saw  a  tiew  snakes  and  lizards  on  the  southern 
plateau,  at  Ashley's  Fork.  Mosquitoes  and  deer-flies  are  very  numer- 
ous for  about  six  weeks  in  June  and  July,  after  which  they  disappear. 
The  deer-fly  is  a  fenxiious  insect,  very  mnch  like  the  common  horse-fly, 
but  larger,  and  with  irridescent  colors,  sometimes  banded,  of  red,  green, 
-  and  yellow  on  the  head.  They  go  In  swarms,  attacking  both  maa  and 
beast,  aud  are  a  terrible  scourge  to  animals. 

dth.  Tbe  whole  of  the  mountain  8loi>es,  from  tbe  edge  of  tbe  terraced 
plateau  to  an  altitude  of  about  11,000  feet,  is  covered  with  extensive 
furests  of  white  and  yellow  pine,  spruce,  red  cedar,  hemlock,  and  aspeo. 
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Nearly  all  that  T  saw  was  of  young  growtli.*  There  is  every  mjtr' 
thut  e^itcDsive  fires  hare  raged  here  »t  iiiterraU  over  aloneiK'iL 
The  trees  aie  not  of  sutlicieiiti.v  large  gniuth  to  make  tirst  ctasxiai' :. 
but  for  moat  other  i>ur|>0!4ca,  piirtiuularly  for  wgiitin^  audhew  tiv  -. 
in  length  re»ching  np  to  5U  feet,  it  is  admirably  suited.  I  kiinwDf  >  .. 
one  way  of  getting  it  to  the  Union  Pac-ific  llitilrwul,  and  iliur  i>  '. 
hanling,  either  on  wheels  or  sleds.  Bear  River  is  the  only  Arr.\m  u 
is  ever  large  enough  to  float  logs,  but  it  cannot  alirays  be  relivd  iim' 
Judge  Carter,  of  Fort  Bridger,  has  a  project  for  a  railroad  from  Clu 
Buttos  station  to  the  mountain  forests,  which,  from  an  esaiiiinit;iu;. 
the  (Muutry,  seems  to  be  perfectly  feasible,  from  au  eugineeriuc  !►■: 
of  view. 

Gth.  With  regard  toa  wagou-roadfrom  Fort  Bridger  to  the  rintnii  VV 
ley  agency,  I  have  found  uiwn  examination  that  the  pass  M  tlielif.i:.' 
the  main  branch  of  Smith's  Fork,  wliich  was  diacover«l  by  Lieutena.,- 
Colonel  Gilbert,  Seventh  United  States  lutantry,  afiitrdsa  praetiiji-' 
means  of  parsing  the  summit,  although  lying  iu  the  vicinity  of  tli<-it<K- 
elevated  portion  of  the  range.  It  is  at  an  elevation  of  about  ILtKniin; 
above  the  sea,  or  4,000 feet  above  Fort  Bridger.  The  asc^ut  is saffiiii>n:i- 
gradual  to  make  the  construction  of  a  road-way  a  matter  of  iiimiur 
lively  light  expense.  The  approach  can  be  made  up  either  hrancli' 
Smith's  Fork.  The  route  my  party  took  was  up  the  west  braDih.  a 
wagon-roiid  has  already  been  opened  by  Judge  W.  A.  Carler.aluns;^..- 
route,  three  uiilesbeyoud  his  saw-mill,  near  its  head.  Frain  tliis;>': ' 
a  road  has  been  cut  through  the  heavy  timber  across  the  high  divnir.: 
the  main  or  east  bnmch.  Along  this  latter  road  there  areNHnfir: 
heavy  grades,  but  they  could  probably  be  much  reduced  by  zigi.is*.-i:'; 
a  more  careful  selection  of  the  ground.  The  obnous  approach  w  Ibi-ju" 
however,  is  to  follow  np  the  east  branch  from  the  first,  it  beiuppsll'i  '■ 
that  the  increased  cost  of  transportation  involved  in  getting  i«ri>*i  ■ 
divide  between  the  west  and  east  branches,  and  the  difference  of  lr>'l*Ji 
necessarily  overcome  between  Fort  liridger  and  Carter's  mill,  wimW  u ' 
short  time  more  than  equal  the  amount  in  first  cost  saved  by  a(lo|Uin;:i<> 
road  already  constructed  by  Judge  Carter.  It  was  suggested  to  met. : 
the  divide  might  be  crossed  more  easily  at  a  |)oint  higher  up  tUiin  ibi' 
chosen  by  Colonel  Gilbert,  but  a  careful  examination  failed  to  sitti-<fyBr 
that  this  was  the  case.  1  have  therefore  indicate*!  on  the  ni»)i.  »^  '^' 
preferable  route,  one  following  up  Smith's  Fork,  and  its  main  urostir. 
branch,  keeping  as  a  general  thing  on  the  eastern  slope  of  lbfT;i!;<'< 
From  ciimp  2to.  5  to  the  summit  it  will  be  necessary  to  keep  altop-;!-*' 
ou  this  side.  Along  here  I  tried  to  take  the  pack-traiu  over  ilie  p* 
selectetl,  so  that  by  blazing  the  trees  our  trail  might  be  easily  t..::- 
hereafter;  but  in  the  thick  forest  we  went  astray  for  a  short  liis.i''''' 
and  the  bhizing,  therefore,  does  not  lead  over  the  best  ground  w^'^- 
road.  It  was  only  for  a  short  distance,  however.  The  principal  »1>;^'^' 
tions  to  be  overcome  in  constructing  the  road  up  to  the  pa*"  "'^  ' 
found  in  the  basin  at  the  head  of  the  stream  and  at  the  iniss.  Tltpy  J''^- 
iu  the  first  case,  marsh  and  streams  of  bowlder  del/rU.  The  tona-;  |' 
probably  shallow,  and  there  is  plenty  of  timber  to  "cordnroy'  it  "'• 
The  latter  can  be  easily  overcome  by  filling  the  crevices  withsU«»^' 
smaller  size,  and  covering  the  surface  with  broken  stone  of  n^rj  i  ■ 
small  size,  making  a  rough  nmcadamized  way  across.  At  the  joss  tl»" 
is  H  sharp  but  very  short  ascent  on  either  shie,  which  can  be  OTWn« 
by  zigzagging.  A  great  deal  of  bowlder  debris  occurs  about  thi>  p'-- 
It  is  of  Niiiall  size,  however,  and  noseriousdifflcaltyDeedbeexpfi"^"' 
on  account  of  it.    Little,  if  any,  bridging  will  be  required  on  thif  s^" 
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On  the  sonth  a  practicabte  mate  will  be  fonnd  along  tbe  left  bank  of  a 
Btroam  wbicti  I  bave  called  Big  Sprue*  Greet,  to  its  Junction  with 
L»ke  Fork ;  thence  along  the  latter  to  where  tbe  road  from  S&lt  Lake 
City  to  the  agency  crosses  it ;  thence  along  the  latter  to  the  agency,  as 
indicated  ou  the  map.  Three  or  t'onr  small  bridges  will  be  reqiiireii. 
There  is  no  marsh,  but  considerable  bowlder  debris.  At  the  point  where 
the  creek  debouches  from  its  canon  it  winds  close  around  a'sbarp  rocky 
point,  where  a  little  blasting  will  probably  be  necessary.  The  rock,  how- 
evec,  is  soft  sandstone,  and  very  much  broken  up.  As  will  beseen  from 
an  examination  of  the  map,  the  proposed  route  is  mostly  through  the 
timber  region.  During  the  season  of  snow  it  will  be  impracticable,  as 
the  drifted  accumulations  of  snow  in  the  basins  must  be  enormous.  The 
(Ustauue  from  Carter,  on  the  Union  Pacific  Railroad,  to  tbe  Uititah  Val- 
ley agency  by  this  route  is  one  hundred  and  four  miles.  At  present, 
the  oidy  route  of  supply  for  this  agency  is  via  Salt  Lake  City,  over  a 
mad  that  crosses  the  Wahsatch  Mountains  near  tbe  headwaters  of  the 
Timpaiingas  River,  thence  down  the  De  Lormc  Pork  of  Uintah  River  to 
the  valley.  The  distance  is  variously  estimated  to  be  from  one  hundred 
and  eighty  to  two  hundred  miles.  It  is  reported  to  be  quite  rough, 
and  is  not  practicable  in  winter.  A  comparison  of  this  with  the  pro- 
posed route  shows  that  a  distance  of  one  hundred  and  sixty-five  miles 
by  rail,  and  about  eighty-five  miles  by  wagon-road,  will  be  avoided  by 
the  latter,  while  the  geueral  conditions  of  grades  and  climate  are  about 
the  same  in  both.  Carter  is  a  station  on  the  Union  Pacific  Railroad, 
distant  eleven  miles  from  Fort  Bridger. 

7th.  1  did  not  find  it  practicable,  with  the  transportation  furnished 
me,  to  make  an  examination  of  the  Green  Elver  country. 
'  The  first  indications  of  metalliterous  deposits  that  I  met  with  were  in 
tbe  vicinity  of  Ashley's  Fork.  Here  tbe  "float"  rock  gave  evidence  of 
the  presence  of  iron  and  copper.  Of  tbe  former  I  found  numerous  speci- 
mens of  "bog  "ore,  probably  dissolved  by  water  and  carried  away  from 
some  neighboring  bed  of  "  brown  hematite."  Not  far  from  onr  camp  on 
Ashley's  Fork  I  found  the  outorop  of  two  veins  of  silicate  of  copper  lying 
conformably  with  the  beds  of  yellow  sandstone,  probably,  and  asso- 
ciated with  thin  seams  of  soft  yellow  limestone,  the  latter  higlily  dis- 
posal to  crystallization  in  tbe  form  of  dog-tooth  spar.  Tliin  seams  of 
selenite  occur  in  this  vicinity,  in  heavy  bed  of  red  marl  overlain  by 
coarse  conglomerate.  A  bed  of  pure  alabaster,  about  10  feet  thick,  out- 
crops on  the  trail  a  few  miles  west  of  Ashley's  Fork.  Between  this  lat- 
ter and  the  summit  of  the  mountains,  along  Sheep  Creek  trail,  occur  a 
few  enonnons  seams  of  quartz  associated  with  blue  limestone.  The 
"country  rock"  is  red  sandstone.  Some  of  this  quartz  is  impregnated 
with  iron  pyrites  in  the  form  of  minute  crystals  mnch  decomposed.  Be- 
tween the  summit  and  Henry's  Fork  the  ridges  of  upper  carboniferous 
rocks  are  traversed  by  extensive  veins  of  metamorphic  limestone  and 
quartz,  (probably  metamorphic  sandstone.)  In  this  region  I  fonnd  one 
bed  of  brown  hematite  (iron)  ore  associated  with  these  metamorphic 
veins  and  blue  limestone.  From  what  1  consider  rehable  information, 
I  have  ascertained  that  in  the  immediate  vicinity  of  Brown's  Hole  and 
east  of  Green  River  veins  of  carbonate  of  copper  associated  with  silver 
in  a  gangue  of  quartz  rock  occur,  but  that  so  tar  none  have  been  discov- 
ered of  suCBcient  thickness  te  be  of  workable  value.  From  my  own 
observation,  as  well  as  that  of  Mr.  Emmons,  who  was  in  charge  of  one 
of  Mr.  Clarence  King's  parties  which  made  a  thorongh  examination  of 
the  whole  Uintah  range,  I  am  of  the  opinioa  that,  except  near  the  east- 
ern extremity,  there  ib  little  probability  of  the  occnrreoce  of  metallifer- 
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OCR  veins  carrying  the  precious  metala  in  'the  Uintah  MonnUics. 
Small  apecimensot  auriferous  quartz  have  from  time  to  time  lieeu  <!is- 
covered,  aud  a  "color"  obtained  by  washings  oq  the  northern  Mope,  iwr- 
ticularlyin  the  vicinity  of  Bear  Elver;  but  they,  in  all  prolMlrflity.  <5a»c 
from  a  bed  of  very  coarse  conglomerate,  carrying  small  elebris  of  gold- 
bearing  quartz-rock,  which  Mr.  Emmons  tbutid  outcropping  near  th<? 
head  of  Bear  Kiver,  Coal  probably  occurs  along  tbebase  of  the  monni- 
atus  on  either  side ;  but  I  saw  no  indications  of  it. 

To  accompany  this  report  I  have  had  prepared  a  map  of  the  "  Uintah 
Mountains  aud  vicinity,"  and  aino  a  map  ou  a  larger  suale  to  iltasttalc 
the  proposed  wagon-route.    They  are  inclosed  herewith. 

The  altitudes  given  are  barometric,  and  are  those  obtained  by  Hr. 
Emmons,  of  Mr.  Clarence  King's  party,  to  whom  I  am  indebted  for  macii 
valuable  information,  and  by  lir.  Hayden. 

A  day  or  two  before  leaving  Omaha  1  was  so  uutbrtunate  as  to  |«t 
the  only  barometer  in  this  office  broken  in  such  a  way  that  itcontd  only 
be  repaired  at  the  maker's;  and  my  hjgrometer  was  accidentally  broken 
shortly  after  leaving  Fort  Bridger.  The  distancea  given  after  we  firei 
crossed  the  mouutains  are  approximate,  as  I  had  not  sulficient  funds  to 
make  anything  more  than  a  simple  reconnaissance. 

I  am,  sir,  very  resi>ectMly,  your  obedient  servant, 

W.  A.  JONE8, 
Captain  of  En^neen. 

The  Adjutant -Gbnerai., 

Department  of  tke  Platte. 


APPENDIX    B  B. 

REPORT  OF  LIEUTENANT  E.  H.  BUFFNBR,  CORPS  OF  ESGI 
NEER9,  ON  THE  DETERMINATION  OF  DIFFERENCE  OF 
TX>NGITUDE  BETWEEN  DETROIT,  MICHIGAN,  AND  FOBT 
LEAVENWORTH,  KANSAS. 

*  Headquarters  Department  of  the  Missocbi, 
Fort  Lbavekwobth,  Kansas,  Engineer  0^,  July  10,  W2. 

Sib:  I  hav^  the  honor  to  submit  the  following  report  on  the  determi- 
uation  of  1h8  difference  of  longitude  between  the  observatory  of  tbf 
lake  survey  at  Detroit,  Michigau,  and  the  observatory  at  Fort  Lesven- 
worth,  Kansas.  The  method  used  was  the  transmission  by  telegraph  of 
transits  of  stars.  There  was  but  one  clock  and  one  chronograph  on  the 
line,  and  these  were  at  Detroit. 

The  observer  at  Detroit  was  Assistant  O.  B.  Wheeler,  United  States 
lake  survey;  the  instruments  used  being  the  TroughtOQ  and  Kni'* 
transit,  focal  length  42  inches;  clock  No.  181,  aud  chrouograph  316. 
Bond  &  Son. 

I  myself  observed  at  Fort  Leavenworth  with  a  W^ilrd^mann  portaHf 
transit.  No.  12,  focal  length  22  inches,  and  chronometer  No.  19(4. 
Frodshani,  for  instrumental  stars. 

The  observations  were  made  on  September  1,  2,  7,  and  20, 1S71. 

At  the  completion  of  the  observations,  £  visited  Detroit  and  mail«  s 
series  of  observations  with' Assistant  Wheeler  for  personal  equation. 

The  notes  were  afterwards  put  into  the  hands  of  Profeasw  T.  H.  Saf- 
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foni,  director  of  ttie  Deaiborti  observatory,  for  reduction,  and  a 
incorporated  unuhanged. 

Tbe  wire  intervitla  of  the  Detroit  transit  were  taken  as  fumisbed, 
bavinK  been  re-exumiiied  by  Asaiatant  Wheeler.  The  intervals  of  the 
Fort  Leavenworth  transit  already  observed  for  by  myself  were  re-ex- 
amioed  and  corrected  by  comparison  with  intervals  observed  on  the 
chronograph  during  the  observations. 

The  following  is  the  list  of  separate  values  of  the  difference  of  longi- 
tude as  given  by  difi'erent  stars,  and  measured  by  the  Detroit  clock : 


S«pteiiiber20. 

(T    Delphine 

4?"  27. 18 

M.         f. 

m.      «. 

m.      : 

47  26.34 
26.89 
26.35 

p    Aquarii  .... 

■•    Cypii 

filCyRui 

C    Cypii 

1    Pegaai,-... 

1             27.10 

I              36.53 

1              37.00 

;              27.38 

27.«  '              27.05 

26.73 

36.88 
86.97 
37.07 
27.08 
37.12 

f~    Aqnarii  . 

27.02 

u    Capricorai  . 

27.84" 

2!'.  19 

37.36 
37.23 
37.26 
37.20 
37.40 
37.23 
37.20 
37.02 
27.28 
36.56 
26.96 
27.05 
87.00 
27.02' 
26.95 

26.83 

^   Aquarii! 

27.07 

26.89 

2!'.  35 

26.91 
27.03 

c  Pe'^f.;-; 

/.   Aijuaiii 

36.92 
27.36 
26.67 

36.9:! 
26.66 
26.72 
26.95 

36.3.1 
26.65 

H    PiBciam! 
1    Piacinm. 
u   PiHciDin. 

26.64 

26.70 

27.06 

27.38 

V    PJBcium  . 

o    Pisciam. 

Mean.. 

26.66 

36.07 

26.22 

47  26.77 

27.81 

36.i*8 

47  27.16           47  27.08 

47  86. 88 

7     .     .     . 

.     .     0-.21 

rt/roM  Detroi 

DbU. 

";: 

-r 

for 

rreoled 

CoTTectian. 

Correoled. 

PenBnulenwof 
■ingle  DbHrra- 

PerMimlenor 
of  an. 

SfSS?:: 

Srploiabfra),. 

la 

19 

47 

S«!t7 
9&88 

1  +"*■   iK'n 

^4,  ill 

4t'  sn.'aa 

«    87,10 
41    !S.94 
4T    a7,i» 

±0.'lT3 
±0. 145 

io.sio 
±o.iei 
10.  ni 

10.090 

j:0.o.io 

i0.04S 
±0.037 

3,9,1,26:1  byGoogle 
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PEBSONAX  EQUATION. 

B.T  tbe  experiment?  made  for  the  purpose  of  the!)e  obMrvatiook.  i> 
well  B8  by  previoua  comparisooa  between  the  observers,  Lieiitenam  U«fl 
Iter  jincl  Mr.  Wbecler,  the  persoual  equation  was  found  to  be  of  si. '., 
amount,  and  about  equally  oilen  positive  and  negative.  It  msy  siJr;. 
be  assumed  as  zero. 

In  taking  the  mean  for  a  final  valne  of  the  lonf^itade,  it  would,  jm 
baps,  be  desirable  to  give  the  observations  of  September  1  less  wi-iKb: 
as  in  order  to  reduce  them  it  was  found  necessary  to  employ  tlif  ks- 
tered  observations  of  longitude  stars  only;  the  instrntnent  nt  Lram 
worth  seems  to  have  shifted  its  position  slightly ;  bot  the  chan^  ib:> 
produced  would  be  exceedingly  small.  If  they  were  omitted  entirrh. 
the  lougitude  would  be  47"  27'.07. 

It  must  be  borne  in  mind  that  the  probable  errorti  given  in  tbe  ol't 
do  not  iuclude  the  probable  ancertaioty  of  tbe  aziaiatb,  or  ntber-' 
Bessels  N. 

In  redncing  tbe  observations,  Bessels'  formula  of  correction— 
M  +  "N  tan  d  +  c  sec  i 
was  preferred  to  Mayers' — 

COB  3  cos  J 

as  in  all  cases  simpler. 

In  longitude  work  by  star-signals,  the  difference  in  clock-time  ean  t» 
at  once  corrected  by  tbe  formula — 

{M  -^  M)  +  {N  -^  N)  tan  J  +  [c  4-  c)  sec  a 
when  M'  N'  &  are  the  values  for  the  westernmost  station. 

There  being  but  one  chronograph  on  the  line,  tbe  loss  caoaed  l-f 
rei)eater8  and  wave-time  could  not  be  directly  obtaineil.  It  so  bappew! 
on  the  last  night  of  observing,  however,  that  the  Uoea  use*!  passed  t;» 
Kiiusas  City,  Saint  Loujs,  Louisville,  ludiaiiaiwlis,  and  Chicago  to  l>^ 
troit,  for  a  large  part  of  the  obserx'ations,  instead  of,  as  usnal.  ilimi 
from  Saint  Louis  to  Chicago.  The  introduction  of  the  additional  rf 
peater  and  increased  length  of  line  did  not  show  any  differciic*  in  li" 
obsiervatioDs ;  on  the  contrary  tbe  diSerence  of  longitude  for  that  |»» 
tion  of  tbe  night  was  less,  rather  than  greater,  as  shonld  havr  tn-i 
shown.  I  conclude,  therefore,  that  the  iutrmluction  of  n  coiret'tiuii  >'< 
these  telegraphic  delays  is  uncertain,  and,  at  most,  the  cwieciioii  ? 
much  smaller  than  the  errors  of  observation. 
The  ditference  of  longitude  of  the  present 

liake-Survey  Observatorj-  and  Washiug- 

ton,  as  determined  last  summer,  was 24""  00'.  12  i  C.KW. 

Diflereiice,  Detroit  and  Fort  Leavenworth..         il"  27*.  II 


1"  11"  27*.  23 


Fort  Leavenworth  west  of  Washington 17°  51'  48".  45 

Fort  Leavenworth  west  of  Greenwich 94°  54'i4*'.95 

The  present  observatory  at  Port  Leavenworth  is  situated  W  W 
west  of  the  steamboat-landing. 

Very  respectfully,  your  obedient  servant, 

E.  H.  BCFFNEK 
Fir»t  Lievteiwnt  Ett/if^ 
Tbe  Chief  of  Bngineerb,  United  States  Arm}/. 
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APPENDIX    CC. 

REPORT  OF   LIEUTENANT   E.  H.  RUEPNEB,  CORPS  OP  EN- 
gineers, of  explorations  and  sqbveys  in  depart- 
ment of  missouri,  in  tbb  year  ending  june  30, 1872. 
Hbajdquaetebs  Dbpabtment  of  the  Missouri, 

Office  of  the  Chief  Khginbbr, 
Fort  Leaeenicorth,  Kansas,  Auguat  13,  1872. 
SiK :  In  obedience  to  cirualar  dKted  OiSce  Chief  of  Eiigiueers,  Jane 
13,  1872,  I  hitve  tlie  honor  to  submit  the  following  report  of  the  opera- 
tioas  of  this  oflice  for  the  year  ending  June  30, 1872. 

The  summer  season  of  last  year  begun  vith  an  effort  to  cause  the  re- 
ports of  scouts  and  marclies  to  be  made  more  accurate  by  the  su|>ply  of 
reconuoitering  instruments  and  material  tliroughout  the  tiepartiuent. 
and  by  the  preparation  of  careful  instructions  for  their  use.  Continued 
neglect  of  these  jouniais  had  made  their  re-establishment  a  very  diffi- 
cult matter,  autl  the  results  of  the  seasou  were  very  unsatisfactory  and 
nothing  of  importi\nce  was  recorded,  although  many  movements  should 
have  given  valuable  information.  The  scarcity  of  oflQcers,  many  scouts 
beiug  made  with  but  one  officer  attached,  the  absence  of  private  soldieis 
avqaainted  with  the  method  of  recording,  and  the  general  idea  that  the 
"  eugiueeting"  dnty  must,  of  necessity,  be  something  of  great  diOlcnlty, 
and  had,  therefore,  bftter  be  let  alone,  conspired  to  produce  this  disap- 
pointment. To  give  all  a  basis  to  work  upon,  and  to  exhibit  everythiug 
already  known  on  ulnrge  scale,  I  commenced  the  compilatiou  of  a  series 
of  maps,  on  a  scale  of  ^i^Vini'  ^l^cut  au  inch  to  four  miles,  intended  to 
show  exactly  every  detail,  and  give  ample  opportunity  for  correction 
and  addition.  The  laud  survey  township-plats  of  the  different  parts  of 
the  department  were  copied,  couimencing  only  where  millitary  oper- 
ations might  be  considered  possible.  The  number  of  plats  copied  was 
as  follows : 

TowiMhlpii. 

Kansas,  west  of  tlie  oixth  principal  mmdiao 14t{ 

Colonido,  alla8  8iirvH.rert 714 

Iii(li«D  Ttiirltory,  Cbicknaaw  NHtiun 64 

Nenr  Mosiw,  partiitl 102 

ToUl 3,046 


Ttiese  and  everything  else  reliable  wore  platted  on 

the  following  maps: 

Title. 

NGmlwrof 
sections. 

Scale. 

5 

1 
3 

(irr^!, 

Having  caused  my  dmughtsinen  to  learn  to  lithograph,  the  Kansas 
sections  were  hurriedly  pot  on  to  stone  and  printed  for  use  this  summer 
as  a  ground-work.  The  last  section  was  completed  and  issued  Just  as 
the  season's  work  commenced.  Tracings  of  other  sections  have  been 
furnished  to  tlie  principal  posts,  when  available,  for  addition  thereto.  The 
preparation  of  these  maps,  and  the  furnishing  of  the  maps,  plana,  &&, 
ordinarily  called  for  from  this  office,  occupied  the  winter  season. 

71 B  aOQic 
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Daring  the  spring,  npon  the  application  of  the  general  comnudiiiE. 
a  detachment  of  Company  E,  Battalion  of  Engineers,  cousiMugafoiM' 
sergeant  and  four  privates,  was  ordered  to  report  to  me.  The  nawtn 
instructed  in  the  tiikiiig  of  reconnoitering  notes,  and  at  the  openini;  it 
the  season's  marches  were  assigned  to  datj  with  the  Sixth  Caviln  (c 
,tbe  marcli  from  Fort  Bile;  to  Fort  Hays.  After  their  arrival  itlLi: 
IHist  two  were  retained  for  the  Sixth  Cavalry,  now  in  camp  mu  ihi 
post,  and  constantly  engaged  in  Bcouting;  two  were  Bent  to  tbeacr 
of  the  Eighth  Cavalry,  on  the  Canadian  River,  and  have  ance  (Unt 
on  a  prolonged  and  extensive  march  with  all  the  available  canbr  d 
yew  Mexico,  down  the  Canadian,  and  over  the  Staked  Plains  to  ^ 
headwaters  of  the  Red  River.  The  fifth  private  has  gone  to  CampSi^ 
ply  temporarily, 

1  have  been  exceedingly  gratified  with  the  results  of  this  exp«inw. 
The  men  have  all  performed  their  duties  well  and  with  latdUgeMe. 

Their  presence  baa  caused  all  commanding  officers  to  be  monuCR 
ested,  and  the  officers  on  scoats  feeling  less  compulsion,  and  setiiifboi 
simple  it  is,  all  take  great  interest,  and  the  journals  are  very(iiU,tUb» 
rate,  and  accurate.  Reports  have  been  received  as  follows,  and  ii  i^ 
ting  it  is  foond  that  they  all  close  to  within  1  per  cent.,  and  the  wrii' 
altogether  are  more  elaborate  and  accurate  than  any  joamali  oailti 
this  office  from  any  source  whatever : 

Morch:  Fort  Bilej  to  Fort  TlavB.     Tito  itidep«adentJonm»lB---.. ■* 

Mmch:  Fort  Hays  to  Fort  Dodjce,  (and  return) "■ 

March;  Fort  Hays  to  Cathp  Supply , " 

Stuiit:    Fort  Hays  to  Sain fo  and  Solomon  Ki vera - 

Scout:   Fort  Haya  to  head  waters  of  Salnio  and  Solomon  River* ^ 

This  scout  closed  iu  platting  to  within  one  and  one-foortii  nil>* 

These  scents  are  to  he  continued  until  November  1,  and  by  goo;- 
various  directions,  the  cbaracter  of  the  whole  country  and  loaiwi* 
all  settlements  will  be  accurately  done  by  that  time. 

Nothing  has  as  yet,  nor  will  be  for  some  time,  been  heard  fnHa  tbr  a 
peditiou  on  the  Staked  Plaius.  I  autidpate  good  results,  u  tb« « 
gennt,  a  very  intelligentinan,  is  alongwith  this  command.  Thencio.^ 
of  Camp  Supply  is  being  described  and  delineated  as  far  ax  pnctinbit 

In  the  spring  1  myself  visited  all  the  posts  in  the  upper  part  of  tV 
department,  and  gave  instructions  to  all  officers  on  the  use  otaSJ* 
luents,  aud  the  keeping  of  notes.  The  appointment  of  Lienteaaiit  Hie 
son.  Sixth  Cavalry,  as  acting  engineer  officer  of  the  district  of  ^r* 
Mexico,  will  give  an  opportunity  to  inatract  and  enfofoe  the  •««&« 
i-equired  in  that  district. 

General  Order  No.  10,  Camp  Supply,  Headquarters  Depvtont  ^ 
the  Missouri, "  informs  post  commanders  that  any  foilnre  r^ative  le  Hr 
taking  of  t<^ograpkicat  notes,  &c.,  wWl  lead  to  an  immediate  dup^ 
the  post  commanders  thus  neglecting  to  perform  the  duty  u^Bti 
them." 

No  additional  surveys  of  posts  and  reservations  have  been  mtiktka 
year,  except  the  runniug  over  of  the  old  lines  of  the  reservadoo  otf-f- 
Stanton,  New  Mexico. 

During  September,  1871,  the  difference  of  longitude  between  DrtnC- 
Michigan,  aud  Fort  Leavenworth,  Kansas,  was  determined  aod  w* 
the  matter  of  a  special  report  to  the  Chief  of  Engineers. 

Maps  have  beeu  distributed  throagh  the  deiMrtment,  vhen  aiti''- 
during  the  year,  as  follows: 

Man  of  Kansoa .....,.,. . '[ 

JwkaoD'a  uwpof  Kansu , * 
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JackBon's  map  of  Irnlian  Territory 3 

Eugineer  Bnrean,  Nen  Mexico  and  Arizona 2 

Merrill'B  Colorado  and  Utah 12 

Incidentals  and  tracings il 

TotaU-. 5(19 

The  expenditures  of  the  office  for  the  year,  paid  oot  of  the  appropria- 
tion for  surveys  for  military  defenses,  were  $6,485. 

Since  Jnly  1,  my  report  shoald  inclnde  as  part  of  the  operations  of 
the  present  season  the  continuance  of  scouting  journals  as  the  promi- 
nent point.  These  are  as  indicated,  and  promise  to  be  more  successful 
this  year. 

A  surveying  pnrty,  consisting  of  two  principal  assistants  and  two 
recorders,  escorted  by  a  detachment  of  thirty  men,  left  Fort  Wallace,  on 
August  5,  to  examine  and  locate  the  headwaters  of  the  Republican 
River,  in  the  vicinity  and  above  the  forks  of  that  stream.  They  will  be 
absent  about  six  weeks  or  two  months. 

The  contemplated  reconnaissance  in  theUte  country  is  at  present  in 
abeyance.  The  cavalry  of  the  district  of  New  Mexico  are  at  present  all 
ill  active  sei^'ice,  and  probably  will  be  until  October  1.  The  command- 
ing officer  of  the  district  informs  me  that  by  that  time  steps  may  be 
taken  to  make  a  commencement,  the  work  to  be  finished  in  the  spring. 

Permission  has  been  received  to  use  the  Western  Union  Telegraph 
lines  in  the  determination  of  the  longitude  of  Fort  Hays,  Denver,  and 
Santa  F^,  and  arrangements  are  being  made  for  an  early  attempt  at  the 
work. 

The  amount  available  Jnly  1, 1872,  for  the  fiscal  year  ending  June  30, 
1873,  is  as  follows : 

Office  eTpenseB |6,000 

Longitniie  detenninatioDH 555 

Seconnaissance  in  Ute  coiintiy 4,516 

Reconnaiasanc^  nortb  of  Fort  Wallace 1,300 

Total ,....  12,371 

In  making  estimates  for  this  office  it  is  difScnlt  to  make  specifications 
for  a  year  in  advance.  The  ordinary  office  expenses  should  be  met,  and 
a  fund  should,  I  tbink,  be  on  hiind  in  case  of  sudden  movements  taking 
place.  My  own  plan  of  openitions  would  be  to  wateh  the  movements  of 
troops,  and  whenever  they  proiseed  where  the  country  is  unknown,  to 
furnish  the  column  with  a  civil  surveyor,  of  practice  and  ability,  and 
whose  whole  time  being  given  exclusively  to  this  could  map  the  coun- 
try thoroughly.  I  have  found  it  impossible  to  judge  beforehand  where 
troops  were  liable  to  be  sent,  and  so  have  lost  much  by  not  being  able 
to  estimate  beforehand.  Did  I  have  at  my  disposal  a  certain  sum  to  be 
expended  only  under  these  general  directions,  I  could  apply  it  on  an 
emergency  and  produce  good  results.  The  expedition  on  the  Staked 
Plains  is  a  good  example.  Starting  suddenly  I  had  no  time  to  request 
permission  to  apply  any  of  my  funds  to  it  after  having  estimated  for 
another  quarter.  I  should  have  liked  to  provide  means  for  an  accurate 
examination.  I  have,  however,  made  an  estimate,  with  this  view  and 
plan  for  the  next  year,  and  hope  it  will  meet  the  approval  of  the  Chief  of 
Kngineers. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

E.  H.  EUFFNEE. 
First  Lieutenant  of  Sngineera. 

The  Chief  op  Bnoiheebs,  United  State*  Army.  -OOglc 


1124  BEPOHT  OF  THE   CHIEF  OP  ENG1NEEH8. 

APPENDIX   D  D. 

EEPOBT  OF    LIEUTENANT  G.  M.  WHEELER,  CORPS  OF  EX- 

GINEEU9,  OF  EXPLOKATIONS  AND  SURVEYS  IN  NEVADA, 

UTAH,  AND  ARIZONA. 

Enqineeb  Office, 
Explorations  West  of  the  One  Hundbedth  Mbbidian, 

lCendezBou»  Camp  near  Halt  Lake  City,  Utah,  July  13, 18T2. 

Genbbal:  I  have  the  honor  to  forward  herewith  an  anonal  report  of 
operatioiia  at  "snrpeys  ami  oiteratiODS  in  Nevada  and  Arizona,"  for  tbt 
fiscal  year  ended  Jnue  .30, 1872. 

At  the  comiuencemeLt  of  the  fiscal  year  the  expedition  for  1871  t» 
in  reodrzYoiis  camp  near  Belmont,  Nevfida.  Examinations  by  thedif 
fere nt  parties  vere  eonlinued  over  extensive  areas  in  Nevada,  Califor 
nia,  Utah,  and  Arizona,  terminating,  atiout  December  11,  in  Tucson,  Ari 
zona,  at  which  point  the  expedition  was  disbanded.  Snch  officers  and 
civilians  as  were  necessary  proceeded,  via  San  Francisco,  to  Wasbinc 
toll,  D.  C,  to  compile  the  maps  and  other  data  necessary  for  the  expm- 
sion  of  the  results  from  the  exploration.  On  account  of  the  long  di^ 
lance,  Indirectnews  of  communication,  and  especially  the  snow  blockadf 
u[jon  the  Union  Pacific  Kailroail,  the  party  could  nut  reach  its  ilestina- 
lion  nntil  late  in  Jmiuary,  1872,  at  which  time  the  office  labors  wm 
eomniem^  and  vigorously  prosecuted.  Although  large  quantiticsof 
reconis  of  observations,  collections,  &c,  did  not  arrive  DOtil  latfia 
May,  it  was  still  tbuud  possible  to  prepare  a  preliminary  map  of  tbe 
area  suiveyed,  and  preseut  early  in  March  a  preliminary'  report  expliin- 
iug  the  main  features  of  tbe  results  and  showing  the  progress  of  (bt 
work  planned  for  the  season.  At  the  time  of  departure  tor  tbe  field 
the  present  year,  the  report  was  in  the  bands  of  the  GovemmeDtPriotN. 
and  its  pnblication  nearly  completed. 

Ttie  preliminary  report,  embracing,  as  it  does,  appendices  famished  bj 
Lieutenant  t>.  W.  Ijockwood,  Conis  of  Engineers,  and  Lieutenant  D.  A. 
Lyie,  Second  Artillery,  and  also  by  two  of  the  civilian  assistants,  I>^^ 
tieiits  in  skeleton  the  character  of  the  work  in  that  stage  of  its  proaccn 
tion,  with  evidence  favorable  to  the  continuance,  on  a  larger  anil  im 
jiioved  scale,  of  surveys  in  our  western  country,  to  i>e prosecuted ntidif 
the  auspices  of  the  War  Department,  as  well  as  a  general  plan  fortb<^ 
surveys,  accoinpanieil  by  an  estimate  of  the  funds  necessary  for  tb« 
coming  fiscal  year. 

Alter  tbe  forwarding  of  this  report  to  the  Department^  tbe  offtf 
work  was  carried  on  continuously,  and  certain  preliminary  slejM  were 
taken  tor  tbe  organization  of  the  expedition  of  the  present  year.  Tbr 
office-work  has  embraced  the  necessary  astronomical  and  raeterolop'.'al 
computations  of  the  observations  taken  at  the  main  and  iutermedute 
stations,  the  entire  compilation  of  the  to)>ographicnl  notes  of  the  ver^ 
large  area  examined,  and  tbe  writing  up  of  tbe  geological  report:  All 
the  collections  in  natural  history  were  forwarded  to  the  Smitfaamiiu 
institution,  and  will  be  examined  by  scientists  of  known  reputation  sud 
ability.  A  report  upon  the  minerals  has  been  presented  by  Dr.  W.  J. 
Hoft'man,  who  accompanied  the  expedition  in  the  capacity  of  natDmlii^ 
and  mineralogist.  The  results  of  the  entire  season's  work,  though  trt 
somewhat  incomplete,  may,  iu  a  short  time  an«r  our  return  from  tbe 
field  the  coming  winter,  be  presented  iu  full,  with  the  exception  of  >'■' 
final  maps,  which  will  require  a  longer  period. 

In  the  month  of  Juue  a  project  was  submitted  to  tbe  1 

„:,C,0(WIC 
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Tor  the  operations  of  the  present  fleld  season,  etnbracJDg  the  establish- 
ment of  certain  astronomical  points  outside  of  the  field-work, 
which  covers  areas  in  Bonthent  and  Sonthwestern  Utah,  Eastern  and 
Sonthoastero  Nevada,  and  Northern  and  Northwestern  Arizona.  Tlie 
basins  alou^  our  routes  are  those  of  a  portion  of  the  Qreat  Salt  Lake, 
Sevier,  and  Preuss  Lakes,  andcertnin  partsoftlie  valley  of  the  Colorado, 
among  the  lower  of  the  Grand  Canons.  It  in  expected  that  other  local 
basins,  inferior  in  size,  will  be  discovered.  The  expedition  makes  its 
first  rendezvous  at  or  near  Salt  Lake  City,  Utah,  and  ia  fully  fitted  for 
systematic  work,  however  severe  the  campaign  may  be. 

The  main  astronomical  iiointsmentioueil  in  the  project  submitted  com- 
prise three  within  the  Held  of  the  survey,  and  the  following  upon  the  Union 
Pacific  andCentralPaciflc  Railroads:  iKt,  near  Julesburg,  Onion  Pacific 
Kailroad;  2d, Cheyenne, Wyoming;  3d,  LiiramteCity,  Wyoming;  4th,  Fort 
Steel,  Wyoniing;6th,  the  crossing  of  the  Union  Pnciflc  Kitilroad  and  the 
western  boundary  of  Wyoming;  6th,  Winnemncca,  on  Central  Pacific 
Railroad:  7th,  the  crossing  of  the  Central  Piiciflc  Railroad  and  tlie 
one  huntlred  and  twentieth  meridian.  Tbe  telegraphic  siguats  for  the 
longitude  determinations  will  be  sent  to  the  Mormon  Observatory,  at 
Salt  Lake  City,  where  an  astronomical  party  will  be  stationed  during 
tlie  entire  season.  Should  tbe  plan  proposed  be  prosecuted  to  its  com- 
pletion daring  the  present  or  a  snbaeqaent  season^some  location  not 
tar  from  Sherman,  or  near  the  highest  point  on  tbe  union  Pacific  Rail- 
road, will  be  selected  for  a  permanent  observatory,  in  order  that  connec- 
tions may  be  made  with  the  points  selected  which  shall  have  been 
reached  by  the  telegraph  in  tbe  large  arens  west  of  the  one  huiidreth 
meridian,  yet  to  be  examined  iostramen  ally.  The  principal  value  of 
the  astronomical  stations,  in  the  prosecutiun  of  geograiihical  explora- 
tions and  for  other  purposes,  receives  notice  in  my  project,  lately  pre- 
sented to  the  Chief  of  Engineers,  which  also  embraces  the  systematic 
construction  of  a  series  of  atlas-maps,  upon  a  scale  of  1  inch  to  8  miles, 
covering  the  entire  area  and  requiring  about  8o  sheets  for  the  series, 
tlie  greater  part  of  13  of  which  will  have  been  covere<l  by  the  surveys 
pn>secat««d  under  my  charge  up  to  the  close  of  tliis  season;  tlie  ensuiug 
winter  will  admit  of  the  publication  of  a  portion  at  least  of  this  number. 
OPEEATIONS  THAT  KAT  BE  ACCOMPLISHED  DURING  THE  FISCAL  YEAR 
ENDIMO  JUNE  30,  1873. 

The  expedition  for  the  season,  engaged  for  tbe  greater  part  of  the 
time  in  Utah,  will  conclude  its  duties  prior  to  the  setting  iu  of  the 
winter  and  repair  to  Washington,  to  resume  the  large  amount  of  office 
duties  that  will  have  accumulated,  reaching  that  point  as  early  as  i>08- 
eible  in  December,  so  that  more  time  may  he  at  onr  disposal  for  the 
full  collation  of  results,  and  allowing,  at  the  same  time,  an  eailier  pre- 
liminary organization  for  the  resumption  of  fleld  tabor  in  the  spring  of 
1873.  The  attention  of  the  Department  and  Congress  has  already  been 
called  both  to  the  necesnity  and  the  desimhility  of  the  continuance  of 
geographical  exploration  tn  the  field  of  our  \restem  territory.  In  this 
connection  it  would  seem  that  no  Department  of  the  Government  has 
facilities  for  the  prosecution  of  this  work  equal  to  those  of  the  War 
Department,  which,  since  the  administration  of  President  Jefferson, 
who  sent  oat  Lewis  and  Clark — men  prominent  among  our  country's  ex- 
plorers— has  been  intrusted  with  these  duties,  aa  a  charge  either  related 
to  the  war  measures,  required  daring  the  early  occupation  of  an  un- 
known and  inhospitable  region,  or,  as  in  the  lat  t  days,  while  peace  pre- 
vails in  co-operation  with  the  national  and  industrial  interests,  due  to 
the  development  of  these  sections  of  onr  territory. 
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Subject  to  the  approval  of  the  Department,  it  is  deened  pn^rtn 
nrge  the  continuaDce  of  this  'work,  atid  that  berealter  more  npraal 
attention  shall  be  directed  to  the  elaboration  of  the  astrooomic^  ^' 
tion.  Combining  the  requirements  of  interest  and  economy,  it  i»fx> 
proper  that  an  appropriation  of  $90,000  for  the  coming  year  aboaSA  \k 
requested  at  the  hands  of  Congress. 

The  general  character  of  tlie  expenditures  from  this  amount  it  wi\ 
4:ated  as  follows: 

Expense  of  civilian  MsistBHtE  in  the  field (12,305  00 

Expense  of  ci  Til  ian  em  ploy  £b  in  the  field 13,SS0  00 

ExpeDM  of  civilian  aMistanta  in  the  field-ofSc« 9,075  M 

TranBDortation,  including  purchase  of  animals 8,000  00 

Fomce  for  animals 10,000  00 

Parchnse  of  material  and  incidentals 3,500  00 

Transportation  of  civilian  assistants 3.S00  OO 

Transportation  of  material  and  specimens 1,500  OO 

SulMistenoe  of  civiliau  assistants 3,900  00 

Add  for  contingencies 5,850  00 

%,««•* 

Expense  of  astronomical  observers  in  the  field 6,<j25  00 

Expense  of  meteorological  observers  io  tbe  field 2,100  00 

Expense  of  civilian  employes,  observers  in  the  field 1.36&  00 

!»,»■• 

Expense  of  astronomical  computers  in  the  field-office S,02S  00 

Expense  of  assistant  astronomical  and  meteorological  compn- 

ters  in  the  ield-offlce 1,875  00 

Probable  expeusB  erecting  monnments,  stations,  Ao 800  00 

Eipensee  for  telegraphing 500  00 

Hubnistence  of  astronomical  part;  in  field 1,200  00 

Transportation  of  instruments  and  material 750  00 

Transportation  of  assistants 1,000  00 

Add  for  contingencies 960  DO 

Total 90.KI"'' 

Aniunutof  fnndsinmy  handJuneSQ.ierS 1^  "< 

Amount  of  appiopriation  for  the  fiscal  year  ending  Jane  30, 1B73 J9.i»'  ■ 

Amount  asked  for  fiscal  year  ending  June  30, 13r4 . SQ.'t*  '' 

All  of  which  is  respectfully  submitted. 

GBORQE  M.  WHEELER, 
First  Iiievteaant,  Corpt  of  Enginetrty  intiuft. 
The  Chief  of  Enginebbs, 

United  States  Army^  Washington,  D.  C. 


APPENDIX    E  E. 
BEPOBT  OP  THE  8DTRO  TUNNEL  COMMISSION. 

Opfioe  op  the  Chief  of  EInginkbbs, 

Washington,  D.  C,  Janmary  i,l^ 
8m :  I  transmit  herewith  tbe  report  and  accompanying  papM'  <' 
tbe  commission  appointed  under  the  authority  of  the  act  of  Cobki^" 
approved  April  4, 1871,  "  to  examine  and  report  upon  the  Sutro  Taw- 
in  the  State  of  Nevada,  authorized  to  he  constructed  by  an  act  of  Cf 
gress  approved  July  25, 1866,  with  special  reference  to  the  iispwlw 
feasibility,  cost,  and  time  required  to  construct  the  same ;  tbe  niK' 
the  bullion  extracted  fittm  mines  ou  the  Comstock  lode;  Uteir  p'*' 
eut  and  probable  future  prodnctiou ;  also,  the  geological  and  pncti* 
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valae  of  said  tnODel  as  an  exploring  work,  and  its  geueral  bearing  upon 
OUT  mining  and  other  optional  iotereats  in  ascertaining  the^tracticability 
of  deep  mining." 

The  report  presents  the  views  of  the  commission  briefly  and  cleariy. 

Under  the  nead  of  importance  of  the  tunnel,  the  commission  is  of  tlie 
opinion  that  the' tunnel  ia  not  a  necessity  for  ventilation  or  drainage, 
but  that  any  scheme  which  promises  increased  economy  in  working  tbe 
mines  and  rendering  valuable  ttie  vast  amount  of  now  worthless  low- 
parade  ores  in  the  Gomatock  lode  becomes  of  national  importance. 
Whether  the  Sntro  Tunnel  project  fulfllls  this  condition  of  economy 
depends,  in  the  opinion  of  tbe  commission,  upon  the  practicabibty  of 
Beouring  a  snfiQcient  water-power  from  the  Caraon  Biver,  at  all  seasons, 
for  the  reduction  of  the  ores,  and  upon  the  efficacy  of  the  methods 
employed  in  Germany  and  other  countries  in  Europe  for  the  couceutra- 
tiou  of  ores.  On  the  first  point  the  commission  has  no  doubt.  On  the 
second  it  has  not  been  able  to  obtain  the  desired  information. 

On  the  feasHnlity  of  the  tunnel,  the  opinion  of  the  commission  is  in  favor 
of  the  entire  feasibility  of  the  project,  so  Tar  as  its  construction  is  con- 
cern<'d. 

Tbe  cost  of  the  tunnel,  tbe  branch  and  all  tbe  shafts,  is  estimated  at 
$4,418,329.50  in  eold. 

The  tinie  of  completion  is  estimated  at  three  and  one-balf  years,  which 
may  be  reduced  to  two  and  one-ttiird  years,  if  machinery  be  judiciously 
employed.  • 

The  value  of  the  bullion  extracted  from  the  mines  of  the  Gomstock  lode, 
according  to  the  information  the  commission  was  able  to  gather,  is 
(125,000,000. 

The  present  annual  production  the  commission  pla<%s  at  $16,000,000. 

As  regards  the  probable  future  yield,  the  commission  says  : 

No  otaim  ciui  be  made  to  anytbing  like  ocoiiiacy,  except  in  tbe  few  iDatonoea  in 
which  ore-bodies  are  now  developed.  The  conimiBsioa  has  already  stated  its  lieliaf  iii 
the  lode  being  what  is  known  as  a  trne  flsgnre-vein,  or  aacuQtiaatng  downward  indeH- 
nitely  in  the  crnst  of  the  earth  ;  but  whether  the  vein  will  oontinue  to  be  ore-bearinif 
caDQot  be  predicted  with  any  degree  of  certainty.  It  Is  amatt«r  of  opiniooi  to  be  based, 
however,  upon  probabilities  and  the  actual  resntta  experieooed  in  doup  mining  in  other 
parts  of  tbe  world.  These,  in  the  jndKnient  of  the  comiuissioD,  favor  the  finding  of  ore 
down  to  the  lowest  depths  that  can  be  reached :  and  th»t  (his  opiaion  is  shared  by- 
most  of  the  mining  Bnthoritiea  seems  to  be  shown  by  their   continued  downward 

The  report  concludes  with  the  opinion  that,  as  an  exploring  work  for 
deep  miuing,  the  Sutro  Tunnel  may  justly  claim  favorable  consideration. 

The  information  to  be  obtained  from  an  examination  by  a  commission 
of  the  methods  followed  in  the  mines  of  Germany  and  England  appears 
to  be  of  such  importance  as  to  recommend  itself  to  the  favorable  con- 
sideration of  Congress. 
'  Very  respectfully,  your  obedient  servant, 

A.  A.  HtJMPHIiEYa, 
Brigadier  Qenerai  and  Chief  of  Engineers. 

The  Hon.  the  Sbobetabt  of  Wab. 


Office  Sui-bo  Tunnel  Commission, 

Hew  York,  December  1, 1871. 
Genebal  :  I  have  the  honor  to  forward  herewith  the  report  of  tbe 
Sutro  Tnuuel  commission,  and  in  separate  packages  tbe  following : 

Package  containing  maps,  plans,  and  drawings,  marked  &om  1  to  11, 
inclosive.  ,  ~  ■ 
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Package  containing  esliniate,  circular  letter,  reports  of  saperiitnd- 
ents  uf  milling  companies,  &c.,  marked  frora  A  to  L,  iuclnaire. 

Tiie  spedal  iul'urmHtioa  xsked  for  by  Mr.  Sutro  was  i-e««ive«I  intw 
to  be  used  in  making  the  report ;  but  tiie  paper  which  he  nas  reqmwrti 
to  furiiiab,  iitasmnch  as  the  opponents  of  the  project  had  beeu  innini 
to  do  the  same,  has  not  come  to  band.  It  may  be  ex|)ecte<I  duly.  in4 
when  received  will  be  forwarded  with  request  that  it  be  added  Mtbt 
papers  ncvompanyiiig  the  report. 

Very  respectfully,  your  obedient  servant, 

H.  G.  WEIGHT, 
Lieutenant-Colonel  of  Engineers,  Breeet  Major-tienent, 

Senior  Officer  of  Commium. 
Brigadier-General  A,  A.  Humphbets, 

Chief  of  Engineers,  U.  S.  A.,  Watkington,  D.  C. 

Offiob  Sutro  Tdnkel  Coxmissios, 

Xeic  Tori,  November  30, 1871. 

General:  The  commission  appointed  niider  the  aathority  of  tbeir: 
of  Coiigress  approved  April  4, 1H71,  "to  examine  and  re|iortnpoBd« 
Hutro  Tnniiel  in  the  State  of  Nevada,"  having  completed  the  dntiesi* 
signe^l  to  it  uinler  said  act,  has  the  honor  to  submit  the  following  rr|wr[: 

The  members  of  the  commission  met  in  this  city,  in  pnnaancf  #f 
your  instructions,  on  the  9th  of  June,  and  after  organizing  and  outii: 
the  necessary  preliminary  aiTangements,  including  a  viisit  to  and  eiu' 
nation  of  the  Hoosac  Tunnel  in  Massachusetts,  proceeded  to  Xrvxdi. 
arriving  at  Virginia  City  on  the  29tb  of  that  mouth,  and  at  once  enlrmi 
upon  the  duties  with  which  tliey  were  charged.  From  that  date  t«ibt 
7th  of  August  the  commission  was  constantly  oceupied  with  its  inTf- 
tigations,  during  which  period  it  examined  pretty  thoroughly  the  ninw 
on  theComstock  and  other  lodes  in  the  vicinity,  the  country  io  ike 
neighborhood  within  a  general  radius  of  fifteen  miles,  with  a  rip't-' 
ascertaining  its  to|>ographical  and  geological  character,  and  cdoIhmI 
with  the  mining  authorities,  miners,  and  others  interested  id  tbegrca: 
and  almost  sole  industrial  interest  of  that  section  of  Nevatla. 

Every  facility  was  afforded  the  commission  by  the  mining  anthwitirf 
and  the  )>eo[>le  generally ;  the  desire  seeniiug  to  be  on  all  hands  tofi"' 
the  opportunity  for  a  full  and  complete  inveatigation  of  a  ant^Mlin 
which  the  entire  community  was  so  deeply  interested.  To  the  sa^Mii* 
tendents  of  the  various  mines  the  commission  is  especially  iudelHMl  Ivt 
the  large  maxs  of  information  afforded  by  them,  both  verlially  »>d  "i 
writiug,  in  relation  to  the  mines  under  their  control.  The  latter  portw 
will  be  found  in  their  reports  in  the  appendix,  ma<1e  in  response  to  tfc* 
interrogatories  of  the  commission,  a  copy  of  which  is  alao  t^ipemW.* 
To  those  papers  frequent  reference  will  be  made  in  the  course  of  t*i* 
report.  Mr.  Sutro,  the  projector  of  the  tunnel,  was  also  present  dnriie 
most  of  the  time  the  commission  was  in  Xevadai,  and  was  always rwlj 
to  afford  information,  and,  from  his  familiarity  with  the  sul)ject,U^' 
gest  ready  means  for  obtaining  information  from  other  sonnvs. 

The  duties  of  the  coiniiiiasion,  as  prescribed  by  the  law  noderrhirk 
it  was  appoiuted,  were,  "  to  examine  and  report  upon  the  Satro  ttanf- 
iu  the  Slate  of  Nevada,  authorized  to  he  constructed  by  an  act  of  t^'^' 
gress  approved  July  lio,  1866,  with  special  reference  to  the  impoHMx*. 
feasibility,  cost,  and  time  required  to  construct  the  same^  the  nlnt'i'' 
the  bullion  extracted  from  the  miues  on  the  Oonistock  lode ;  their  pnid' 
and  pnibabte  future  production;  also,  the  geological  and  praef  icil  vtlf 
of  said  tuuuel  as  au  exploriug  work,  and  its  general  bearine  apooNC 
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mining  and  other  nntioiial  interests  ia  ascertaining  the  practicability  of 
deep  mining." 

To  the  amve  points  the  investigations  of  the  commisaion,  althoagb 
naturally  embracing  a  wide  range,  were  particularly  directed,  and  to 
them  this  repoit  will  be  strictly  confined,  treating  of  them  in  tlie  order 
in  which  they  are  giveu  in  the  act  above  quoted. 

IMPOETAHCB  OP  THE  TUNNEL. 

In  treating  of  the  importance  of  this  work,  it  seems  proper  to  give  a 
brief  general  description  of  the  Comstock  lode,  referring  for  an  nccnnnt 
of  its  geological  character  to  that  part  of  the  report  which  treats  of  the 
"  geological  and  practical  value  of  said  tunnel  as  an  exploring  work." 

The  term  lode  is  applied  to  "  any  regular  vein,  whether  metallic  or 
not,  but  commonly  to  a  metallic  vein,"  and  will  in  this  report  l>e  con- 
sidered as  applying  to  that  flsanre  in  Nevada  which  travprses  Virginia 
City  and  Gold  Hill,  and  is  generally  known  as  the  "  Comstock."  This 
fissure  or  rent  in  the  earth  has  an  extent  not  yet  fully  (IevcIoi>ed,  but 
which  reaches  certainly  from  the  Uphir  mine  on  the  north  to  the  Uncle 
Satn  and  Overman  on  the  south,  a  distance  of  12,000  feet.  Beyond  these 
points  tlie  lode  is  snpposed  to  extend  to  the  north  and  south  to  the 
Seven-mile  CaEon  in  the  former  direction,  and  to  the  American  Flat  in 
the  latter.  It  may,  therefore,  be  said  that  while  the  fissure  itself  is 
believed  to  have  been  traced  from  the  diggings  known  as  the  Utah 
mines  on  the  north  to  the  locality  known  as  the  American  Flat  or 
"  American  City"  on  the  sonth,  a  length  of  about  :J2,0(J0  feet,  yet  the 
portion  of  the  lode  now  worked  is  comprised  between  the  Ophir  on  the 
north  and  Overman  on  the  southLor  a  distance  of  about  12,004)  feet,  or, 
B»y,  two  and  one-quarter  miles.  This  portion  of  the  lode  may,  as  is  usu- 
ally done,  be  divided  into  three  groups,  the  "Ophir,"  the  "Gould  & 
Curry,"  and  the  "Gold  Hill."  The  two  former  may  be  couMidered  as 
within  the  limits  of  Virginia  City,  the  last  being  in  the  town  of  Gold 
Hill;  the  two  towns  being,  however,  so  connected  that  the  stranger  is  at 
a  loss  to  determine  where  one  ends  and  the  other  commences.  Both  of 
these  towns  rest  absolutely  upon  the  lode,  and  the  mtne-shaits  rise 
directly  in  the  midst  of  the  streets  and  houses.  The  lode  has  a  dip  or 
angle  of  inclination  to  the  east  of  about  45°,  varying  in  either  direction 
some  10°,  This  variation,  as  might  be  expected,  often  occurs  within 
small  limits  of  extent  of  the  vein,  hut  generally  keeps  within  those  of 
38°  and  55°  of  inclination  to  the  horizon. 

The  croppings  or  surface  indituitions  of  the  lode  are  generally  ^vst 
of  the  towns  of  Virginia  City  and  Gold  Hill,  which,  as  before  iemarked> 
are  in  most  part  over  the  workings  of  the  lode. 

In  the  earlier  days  of  mining  upon  the  Comstock,  the  work  was  pros- 
ecuted to  some  extent  by  means  of  adits  or  horizontal  tunnels;  but  as 
depth  was  attained,  this  process  was  necessarily  abandone<l  owing  to 
the  configuration  of  the  country  immediately  about  it,  and  working  by 
meiniB  of  vertical  shafts  was  exclusively  followed.  All  the  mines  of  the 
lode  now  worked  are  operated  in  this  manner — that  is,  a  vertical  shaft 
is  sunk  in  the  *'eastcountry"roek,  which,  at  a  depth  that  can  be  pretty 
closely  estimated,  will  reach  the  lode,  and  after  passing  through  it  into 
the  "west  conutry"  rock,  is  generally  continued  in  the  latter  ul>ou  an 
nugle  corresponding  with  the  incliuation  of  the  west  wall  at  the 
point  of  junction.  From  these  shafts  at  various  depths  or  "  levels," 
usually  about  100  feet  apart,  drifts  or  small  tunnels  are  run  horizontally 
in  various  directions  through  the  lode  to  ascertain  its  ore-bearing  char- 
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acter;  and  throagh  tfaetn  the  ore  and  debris  are  brought  to  tbe  ^bftn 
and  raised  to  the  sniface  by  steaui-povror.  The  water  met  wnb  Id 
the  workings  is  pumped  to  the  enrface  throngh  these  shafts  In  \y 
agency  of  the  steam  iiiachiDer>',  and  air  for  ventilation  ia  fm<A  k 
bhiwers  down  the  shafts,  through  wooden  boxes,  and  distribated  tbnc^ 
pi[)cs  to  the  varions  working  headings. 

The  ore  thus  brought  to  the  surface  is  taken  from  the  "damps.' ' 
which  it  is  first  deposited,  by  wagons  or  railway-cars,  and  traDKputtr: 
tu  the  mills  for  reduction.  These  teills  are  scattered  over  the  eoooir 
wherever  water  is  to  be  found,  the  greatest  distance  being  aboot  nz-i 
teen  miiea.  With  the  exception  of  those  on  the  Carson  Biver,  which  ir> 
run  by  water-power,  these  mills  aro  worked  by  steam;  thewatCTlol- 
obtained  being  suEQcieut  for  the  purposes  of  reduction  only,  and  wH  (f 
])owcr.  Indeed  many  of  these  steam-mills  were  idle  daring  oar  ti'if. 
for  the  want  of  water,  and  the  water-mills  on  the  Carson  Rivet  ni* 
generally  working  up  to  a  part  only  of  their  calMicities  for  the  sair 
reason. 

In  the  early  days  of  mining  on  the  Comstock  lode,  Several  eirrii-r 
wagon-roads  of  easy  grades  were  constructed,  leading  to  Vke  millsiif 
and  to  the  sources  of  supply  of  the  lumber  and  the  luei  ne<de4i*ikr 
working  of  the  mines;  but  these  are  now  in  a  great  degree  sappliitt'-l 
by  a  railroad  recently  constructed  from  Virginia  City  to  Ciiram  Ci;'- 
passing  through  Gold  Hill,  and  having  branches  leading  to  the  |»i»it' 
red  action- works.  By  this  road  a  large  part  of  the  ore  cxtnKted  To 
the  mines  is  transported  to  the  mills,  and  most  of  the  lumber  Md  ^•••• 
used  for  mining  purposes  is  brought  back  on  the  return  trii»s.  V. 
road,  which  is  a  fine  example  of  railway  engineering  over  a  diffir;' 
country,  is  about  twenty-two  miles  in  length,  not  including  its  branrlKN 
and  ia  reported  to  have  cost  about  $2,000,000.  It  is  about  to  he  n* 
uected  with  Reno,  a  etutioa  on  the  Central  Pacific  Railroad,  by  an  eiin 
sion  fh)m  Carson  Citj  to  the  latter  point,  but  at  the  time  of  our  vis; 
its  principal  business  was  the  transjwrtation  of  ore  from  the  mioeso' 
the  mills,  and  of  lumber  and  fuel  for  the  supply  of  the  mines. 

One  of  the  objects  of  the  tunnel,  as  will  be  seen  further  oo.i*l» 
change  almost  wholly  the  mode  of  working  the  mines  just  de«rit*<i 
The  tunnel,  which  is  to  be  nearly  rectangular  in  cross-section,  hivit; 
a  height  of  12  feet,  with  a  width  at  bottom  of  14  feet,  and  attopofli 
feet,  commences  at  a  point  in  the  valley  of  the  Carson  River,  and  n* 
ning  in  a  direction  nearly  periJendicnlar  to  the  Comstock  ledge,  is  r.' 
intersect  it  at  a  level  of  1,898^  feet  below  the  jwint  of  the  croppinp* 
marked  A  on  the  map,  to  which  the  various  levels  of  the  minefi  u** 
referred.  At  or  near  this  point  of  intersection  a  cross-tunnel  of  similtf 
dimensions  is  to  run  aloag  the  ledge,  and  to  communicate  with  all  tbr 
miDe&  A  commencement  of  70  feet  only  in  length  has  been  madtiw 
the  main  tunnel,  more  with  a  view  to  showing  what  is  designed  thu 
for  any  other  purpose,  and  a  drift  six  feet  by  seven  in  cross  Bectkm  hjJ 
been  extended  under  the  intervening  mountains  about  2,300  ftet  ai  ifc^ 
time  of  our  visit.  It  is  understood  that  this  length  had  been  uxrea-'^l 
to  2,530  feet  on  the  14th  of  November.  The  map  No.l,herewith.rfw 
country  in  the  vicinity  of  the  Comstock,  shows  the  positions  and  dii"^ 
tions  of  the  main  aud  cross  tunnels,  and  the  sheet  marked  SOi.2,*^' 
tion  and  profile  of  the  grounds  on  the  line  of  the  tunnel.  The  (n»;- 
section  of  the  tunnel  and  of  the  drift  or  preliminary  tunnel,  npai«hn 
work  is  at  present  prosecuted,  are  shown  on  sbeet  marked  No. 3.  T" 
length  of  the  main  tunnel  will  be  19,790  feet,  or  about  three  and  ll>7 
^narter  miles,  and  the  cross  tunnel,  if  extended  only  sotarastoiKlw 
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tbe  mines  now  being  worked,  about  12,000  feet,  or  aboat  two  and  one- 
quarter  inites.  Should  tbe  ledge  north  of  the  Ophir  and  soutli  of  the 
IJiicle  Sam  and  Overman  be  agnin  worked,  the  cross-tunnel  must  be 
increased  in  length  correspondingly.  In  onr  estimates  of  costs  we  have 
considered  tbe  main  and  cross  tunnels  separately,  and  have  restricted 
tbe  latter  to  the  limits  of  the  Ophir  on  the  north  and  the  Uncle  Sam 
aud  Overman  on  the  south.  Drawings  exhibiting  plans  of  all  tbe  m^nes 
^vitLin  the  above  limits  will  be  found  with  this  report,  marked  i.  6,  ti, 
7,  8,  d,  10,  and  11. 

The  principal  advantages  of  the  proposed  tunnel  in  relation  to  the 
tuiues,  as  claimed  by  Mr.  Sutro,  may  be  stated  briefly  as  fojlows: 

1st.  Theimproved  ventilation  of  the  mines,  resulting  from  thecnnrnt 
of  air  which,  entering  the  tunnel  at  its  outer  extremity,  and  [lassing 
tlirough  it  and  up  into  the  mines  and  out  at  their  present  shalls,  will 
8o  cool  and  purity  the  heated,  stagnant  atmosphere  of  the  drifts  and 
stopes  as  to  preserve  the  health  of  the  miner,  aud  enable  him  to  accom- 
plish a  greater  amount  of  labor  than  would  otherwise  be  possible. 

2d.  The  drainage  of  the  mines  above  the  level  of  the  tunnel — an 
object  which  is  now  accomplished  by  means  of  costly  machinery  and  at 
great  expense.  On  the  connection  of  tbe  tunnel  with  a  mine,  the  water 
ill  the  tattei'  would  discharge  itself  without  the  intervention  of  machin- 
ery aud  without  cost. 

3d.  A  largely  increased  economy  in  the  working  of  the  miuea  by  t^k- 
iiig  the  ore  through  tbe  tonne!  to  redaction  works  at  its  mouth,  instead 
of  raising  the  same  to  the  surface  and  transporting  it,  often  to  a  much 
greater  distaiice,  to  tho  mills  now  established. 

'  4th.  Its  value  as  on  exploring  work  in  cutting  at  cousiderable  depths 
several  miucral  veins  or  lodes  known  to  exist  to  tbe  eastward  of  the 
Oomstock,  all  of  which  have  been,  and  at  some  points  continue  to  be, 
worked  for  the  precious  metals;  also,  in  a  geological  point  of  view,  in  . 
determining  the  depth  at  which  precious  ores  will  be  found  in  our  coun- 
try in  what  may  be  considered  as  true  flssure-veins. 

These  claims  on  tbe  part  of  tbe  advocates  of  the  tunnel  will  be  con- 
sidered in  tbe  order  in  which  they  have  been  stated,  with  the  exception 
of  the  last,  which  can  be  more  properly  treated  under  the  head  of  "  the 
practical  value  of  said  tunnel  as  an  exploring  work." 

'VSHTQATIOD'. 

At  tbe  time  the  tunnel  was  projected,  and  tbe  act  of  Congress  of  Jnly 
26, 1866,  was  passed,  tbe  mines  on  the  Oomstock  lode  were  undoubtedly 
much  embarrassed  iu  their  operations  by  the  lack  of  proper  ventilation. 
The  atmosphere  in  their  stopea  and  drifts  was  hot  and  stagnant,  and 
any  relief,  such  as  was  promised  by  the  tunnel,  might  well  be  viewed 
as  indispensable  by  the  mining  authorities  and  miners  to  the  farther 
prosecution  of  their  search  for  the  precious  metals.  A  stagnant  atmos- 
phere and  a  temperature  of  over  one  hundred  degrees  might  well 
occasion  misgivings  of  success  in  their  attempts  upon  the  lower  and 
therefore  hotter  levels.  At  that  time  each  mine  was  worked  iudei>end- 
ently  of  the  others,  upon  its  own  ground,  with  its  single  shaft  forming 
the  only  eommuuication  between  its  stopes  and  drifta  and  the  surface. 
Without  the  aid  of  mechanical  ventilation,  it  is  not  surprising  that,  at 
a  depth  of  three  or  four  hundred  feet  even,  tbe  air  of  the  mines  should 
have  severely  taxed  tbe  miner's  powers,  and  Induced  the  belief  that 
ftirther  search  into  the  heated  bowels  of  the  earth  would  be  impossible, 
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nnless  some  artificial  aid,  Bach  aa  the  proposed  tannel  jhvbM  u 
uQurd,  should  be  provided. 

But  this  very  oecessity  for  ao  improved  and  increaspd  ventilatin  it 
dicated  one  of  the  meaus  by  which  it  might,  in  a  p;reat  degn*  u  -.r 
rate,  be  accomplished.  The  drifts  of  contiguous  mines  ireie  conixt  ■ 
together,  an  air  current  was  established  down  the  shaft  of  one  nir 
tbe  otiier,  passing  in  its  transit  tbrongh  such  of  the  drifts,  stuix?.;;- 
winzes  as  were  between  them,  thus  pnritying  and  cooling  the  atmns|>>.  • 
iu  those  parts  of  both.  For  the  portions  of  the  mines  wliich  vrrci.r 
enced  imperfectly  or  not  ittall  by  the  current  of  air  thus  estiibli>!:>- 
I'ecourse  was  had  to  blowers  operated  by  the  steani-jiower  ein|iM< 
ill  hoisting.  By  means  of  these  blowers  iiir  conid  be  fonred  ilirx.- 
pipes  to  all  parts  of  the  mines  not  affected  sufliciciitly  by  tkeD^rcrJ 
ventilation  established  by  the  subterranean  eonnecttion  just  allndnl'i. 
At  the  time  of  our  visit,  the  mines  were  generally  well  ventilated,  -jii 
the  miners  with  whom  we  conversed  did  not  complain ;  and  in  tbe  a»- 
ill  which  a  more  effective  change  of  air  was  needed,  steps  were  Ivx! 
biken  to  accomplish  it. 

It  is,  therefore,  tbe  opinioD  of  the  commission  that,  while  theprop*^ 
tunnel  would  increase  and  improve  the  ventilation  of  the  mine^  ud 
possibly  dispense  with  the  use  of  some  part  of  the  means  for  ailifcd 
ventilation  now  employed,  it  is  not  a  necessity  for  ventilation.  Lin 
with  all  the  aid  that  the  tunnel  can  be  expedited  to  afford,  it  is  tbe  opti* 
of  the  commission  that  meclianical  ventilation  by  lilowera,  operatrd  t; 
steam  or  other  power,  would  still  be  needed  at  the  headings  and  iiar 
stopes  where  tbe  air  from  the  tunnel  would  not  penetrate. 

According  to  natural  laws  as  at  present  understood  and  received,  il* 
au'  entering  the  proposed  tunnel  would  pass  through  it  and  np  li* 
xbaltsof  the  mines  by  the  easiest  and  therefore  by  the  most  direct  c^j' 
>  iiels,  thereby  conlerring  tittle  if  any  benefit  npon  the  stopes  sih)  ilnr- 
not  ill  the  line  of  such  direct  transit.  Hence  the  uecessity  whirh  ^ 
assumed  for  a  eontinuanee  of  mechanical  ventilation  for  certain  fcrliii' 
of  the  mines  after  the  completion  of  the  tonne!. 

And  here  it  may  he  proper  to  allude  to  certain  nnotnalies  otoerrfd  ii 
the  ventilation  of  tbe  mines  on  the  Comstock  lode,  as  well  as  in  a\v 
ui>on  lodes  lying  to  the  eastward.  According  to  the  received  lavi' 
ventilation  it  would  have  been  assumed  that,  in  the  case  of  tvo  «iutt» 
connected  at  bottom  by  drifts,  the  air  cnrrent  wonld  pass  down  tbe  lo«ri 
and  through  the  drifts  up  tbe  higher,  and  that  this  mie  wonld  be  *i[li^ 
out  esoeption  where  not  inflneuced  by  circumstances  of  sitnatiwi  nr 
artificial  causes ;  that,  in  the  case  of  a  long  adit  or  tunnel,  the  m^ 
extremity  of  which  was  connected  with  the  surface  by  a  sfa^  tLe  mm 
being  directly  uiion  tbe  side  of  the  mountain,  the  current  «ooM  t* 
through  the  tunnel  and  up  the  shaft.  In  the  former  case  die  w- 
rent  was  fonnd  to  be  sometimes  in  one  direction  and  sometimes  in  (br 
other,  it  having  been  permanently  changed  in  one  instance,  after  tbr 
occurrence  of  a  fire  in  one  of  the  mines  thus  connected ;  the  i)o*> 
draught  having  been  through  the  shorter  shaft  before  the  lre,ii>^ 
through  the  longer  ever  since.  In  the  latter  case,  which  applies  to  tin 
tunnels  visited  by  the  commission,  the  down-draught  was  into  and 
downward  through  the  shafts  and  out  of  the  tunnels  in  a  v«;  sttte^} 
perceptible  current.  In  view,  therefore,  of  these  aDomalies,  it  *m^ 
seem  uncertain  whether  the  current  of  air  would  pass  tbroagb  tbe pi» 
posed  tnnnel  into  the  mines  and  out  through  the  shafts,  w  tbete^e^- 
So  fiir  as  the  ventilation  is  concerned,  it  will' be  of  little  iiuparUB'Y 
which  wily  the  ciirreut  should  pass.    Probably  the  mines  voaU  1*'  '^ 
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more  beneflted  by  its  posstDg  downward  through  them  and  oat  of  the 
taunel  thiiD  in  the  reverse  directioo. 


In  the  eaiiy  days  of  mining  upon  the  Cometock,  much  tronble  wus 
experienced  from  water  which  accnniulated  in  the  mines,  and  occasioned 
tin*  neceasity  for  powerful  and  expensiveninchinery  for  drainage.  When, 
therefore,  the  tnnnel  was  proposed,  it  wan  looked  upon  as  an  important 
accessory  to  fnrtlier  mining  operations  in  affording  a  ready  and  efl'ective 
nieiiDH  of  diaining  the  ledge  without  the  recourse  to  costly  mechauii^l  ' 
conti'ivuiices.  It  was  then  nnaumed,  natnrally  enougli,  that  the  lower 
the  depth  the  greater  the  ainoant  of  water  to  contend  aj^inst,  and  seri- 
ous doubts  appear  to  have  been  entertained  of  the  possibility  of  freeing 
the  mines  from  water  by  mechanicid  means.  The  construction  of  the 
tunnel  seemed,  therefore,  a  necessity.  But  as  greater  depths  were  iit- 
tdiiied  it  was  discovered  that  the  water,  instead  of  permeating  the  earth 
to  an  indelbiite  extent,  wan  mainly  coullncd  to  near  the  surface;  that 
below  a  few  hundred  feet  it  was  struck  in  limited  quantities  only,  it 
was  also  discovered  that  tliis  water,  instead  of  being  generally  diOhsttl, 
was  collected  in  pockets  bonnded  by  impermeable  seams  of  clay,  whtefi, 
when  pierced,  had  only  tn  be  drained  to  exhaust  the  supply.  As  tlie 
uiiruug  utteralions  have  iiicre»sed  in  depth,  these  pockets  or  reservoirs 
have  become  less  frequent  and  formidable,  till  in  many  of  the  dee|>est 
the  water  is  not  only  not  troublesome,  but  is  found  iu  less  quantity  than 
is  needed  for  the  ]mr[>oseN  of  the  mines  themselves,  thus  necessitating 
the  purchase  of  water  from  the  company  which  furnishes  Che  same  to  the 
inhabitants  of  Gold  Hill  and  Virginia  City,  or  from  other  iuid  wetter 
mines.  By  reference  to  the  statements  of  the  superintendents,  appended 
to  this  reiwrt,  it  will  be  seen  that  the  cost  of  pumping  lor  all  the  mines 
did  not,  probably,  exceed  $150,0110  fbr  the  past  year,  and  that  iu  some 
of  them  there  was  no  water  at  all.  This  sum  exceeds  that  arrived  at  l>y 
the  e^uimissioii — viz,  (124,674 — which  was  obtained  by  taking  the  costs 
as  given  tor  the  mines,  so  t^r  as  reported,  and  estimating  for  the  others. 

Taking,  then,  the  observatious  of  the  commission  in  connection  with 
the  statements  of  the  superintendents  of  the  mining  compauies,  we  are 
of  the  opinion  that  the  tunnel  for  this  pnqwse  alone  is  not  a  necessity 
tor  the  drainage  of  the  Comstock  lode.  That  it  will  effectively  drain  nil 
those  with  which  it  shall  be  conuected  is  obvious ;  but  the  same  result 
can  be  attained  by  present  means  at  less  cost — a  cost  which,  moreover, 
protaisee  to  become  still  smaller  as  the  mines  progress  in  depth. 

ECONOMT  OP  WORKING,  ETC. 

Under  the  present  system  of  operating  the  mines,  the  ore  and  the 
refuse  rock  are  raised  to  the  surface  through  the  shafts  by  steam-power, 
the  ore  being  transported  to  the  mills  by  wagouB  or  by  the  railroad  be- 
fore alluded  to,  and  the  refuse  rock  deposited  at  the  dumps  contiguous 
to  the  shafts.  The  items  of  expense,  as  given  by  the  superintendents, 
vary  somewhat,  as  might  have  been  expected,  in  view  of  the  different 
circumstances  in  each.  The  average  of  certain  of  bhe  more  important 
of  them  may,  however,  be  stilted  with  sufficient  accuracy,  as  follows : 

(0  51. 17 


tue  average  ruportvu  for  seven  ut  tlie  pnucipal  minea  of  tht>  loue 

Coat  of  pniiipiug  for  the  year  ending  Jaue  'M,  1H7I,  aa  Birived  at  by  the 
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Tbe  snperintoadent  of  tlio  Opbir  mine,  a  verj  intelligent  man,  eatimitM 
the  total  coat  for  pamping  on  tbeCouetock  lode  for  tbe  paetjearaa  not 
exceeding (IM.f"* 

If  we  asBume  what  appears  fivm  the  reports  and  from  other  soanx 
as  an  average  yield  of  the  mines — viz:  365,600  tons  annnaHy— tbf  iw 
tor  certain  item  s  of  expense  by  the  present  method  of  worUng  will  > 
as  follows: 

HoistiQg365,COOton8ofpay  ore,  at  51.17  cent* $1?;.T-. 

Transportation  of  Bama  to  miUs,  at|l  50 Si».»" 

'  Pumping  fur  last  year,  (aommiBBiou's  efrtimitte) IJiCI" 

Hoisting  aud  lowering  3,000  ainen,  at  6  cents  each  vay,  or  16  omta 
each lT5.f"  • 

Total i,oaiin 

In  the  above  statement  the  cost  of  hoisting  the  refnse  roet  &wn  ilo 
drifts,  winzes,  &c.,  is  not  incloded,  as  the  quantity  is  wholly  inJflB 
mioate,  heing  the  greatest  in  those  mines  where  prosjiecting  alo«i- 
being  canied  on,  and  the  least  in  those  which  are  working  npon  ni> 
bonanzas.  Indeed,  in  the  latter  the  amonnt  of  d6bria  is  inconuden^. 
It  wonld  be  of  the  highest  importance  to  a  fnll  and  accurate  compuiM 
of  the  cost  of  working  the  mines  by  the  present  method  andhyti* 
tunnel,  to  introduce  this  itemj  as  it  is  very  considerable,  and  tbf  n- 
penditnre  per  ton  for  hoisting  it  is  the  same  as  for  ore ;  but  this «» 
quite  impossible,  owing  to  the  indeflniteness  of  the  quantity  of  KR 
removed  from  tbe  mines. 

In  considering,  the  cost  of  operating  the  mines  by  the  tnnnel,  it  miHt>> 
stated  that,  under  the  provisions  of  the  act  ot  Congress  approved  Jch 
26, 1866,  the  tunnel  company  is  authorized  to  collect  from  all  the  nc 
pauies  mining  npon  the  Comstock  lode  a  royalty  of  t2  per  ton  for  or. 
and  every  ton  of  ore  taken  from  the  mines  after  the  tannel  shall  b»M- 
nected  with  them,  whether  the  tnnnel  be  used  bytbe  mines  wd'^!: 
that  a  taiiff  of  2o  cents  per  ton  per  mile  (or  such  lesser  sumasma.Ttic 
agreed  upon)  for  the  transportation  through  the  tnnnel  may  be  wt*!"- 
lished;  also  a  charge  of  25  cents  each  way  for  every  man  connected  witl 
the  mines  who  is  carried  through  the  tunnel.  The  cost  of  workinjttb 
mines  through  the  tunnel,  as  compared  with  tbe  same  items  as  p^** 
above  for  working  by  the  present  method,  may  then  be  stated  tt  fol- 
lows: 

Loweiing  365,600 1«DB  pay-ore  to  tunnel  level,  at  10  cents ^S" 

Transportation  of  some  an  aTerago  of  Ave  milea,  at$l  8S tS!.<tf'^ 

Trausportatioii  of  3,000  workoieu,  at  50  cent«=|I,50Qper  day 6C.»'* 

1,W1.«'« 
Totbisshonldbeodded  the  royalty  of  $2  per  ton,  irbich  fortbe  arerage 
prodactjonof365,600willainoaDtto 7MJBJ 

Wbichmakesatotalof I,;7J»  * 

The  item  of  drainage  is  not  included  in  the  above,  as  the  tnnDfl  «Q 
thoroughly  drain  all  the  mines  connected  with  it  without  cost  Tn-^ 
is  not  a  favorable  showing  for  the  economy  of  working  by  the  taiujj 
but  it  should  be  stated  that  while  tbe  act  of  Congress  antlioritts :» 
tunnel  company  to  make  a  charge  of  25  cents  per  ton  per  mile  for  l"^ 
portation  of  ore,  rock,  debris,  &c,,  it  is  claimed  by  Mr.  Satro  (h«i"" 
transportation  can  be  done  profitably  at  10  cents  per  ton,  and  tltfl^^ 
higher  tariff  will  be  demanded.  It  is  also  anderstood  that  seisin 
diminutioD  will  be  made  in  the  charge  for  transportatjon  Of  wcitoA 
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Snob  redactiouB  io  tariff  would  make  a  material  cbaage  in  tJie  estimate 
given  above,  wbicb  would  then  stand  as  follows : 

I»weriDg 3^600  tons  paj'OTe  to  tnnnel  level,  at  10  ceuta %3G,!iS0 

TrftusporUttioo  of  Mine  sai  average  of  five  miles,  at  50  cents -.-. ISii,  HOO 

Tranaportation  of  3, 000  workmen  at  20  ceuta,  or  |G00  per  day 219,000 

438,3fiO 
Royalty  on  365,600  tona  ore,  alls 731,200 

Total l.Hi9.!)C0 

Even  with  this  redaction  in  tariff,  the  balance  would  be  against  work-  . 
ing  through  the  tunnel  when  the  royalty,  which  is  the  moat  important 
item,  is  included,  fat  lower  levels  the  comparison  would  be  more  favor- 
able ;]  aud  were  there  no  other  constderatioos  to  be  taken  into  acconut, 
thti  opinion  of  the  commission  would  necessarily  be  agaiust  the  tunnel  in 
the  point  of  economy  of  operating  the  mines. 

Before  presentiug  these  other  considerations  it  should  be  stated  that 
not  one  of  the  superintendents  of  mines  has  expressed  himself  iu  ta- 
vor  of  a  change  in  the  present  mode  of  working;  and  that  some  of 
tbem  have  given  the  opinion,  in  effect,  that  should  the  tunnel,  when 
completed^  with  all  its  drifts  and  branches,  be  offered  free  of  charge, 
Dot  one  mme  on  the  Comstock  would  be  operated  through  it,  for  the 
reason  that  the  present  mode  of  working  would  be  cheaper  aud  more 
expeditious.  This  opinion  is,  no  doubt,  founded  ujwn  the  supposition, 
as  it  is  indeed  stated  in  one  of  these  reports,  that  the  ore  taken  through 
the  tunnel  to  its  month  is  afterward  to  be  transported  to  the  present 
mills,  thereby  involving  a  cost  for  transportation  about  equal,  perhaps, 
to  what  is  now  paid  for  carrying  the  ore  from  the  mouths  of  the  shafts  to 
the  mills.  Were  the  present  mills  to  be  employed  for  the  reduction  of 
the  ore  brought  out  through  the  proposed  tunnel,  this  opinion  would, 
no  doubt,  be  correct,  and  the  tunnel  project  would  have  to  be  condemned. 
But  it  is  a  part,  and  an  essential  part,  too,  of  the  scheme  to  have  k- 
duction  works  at  the  mouth  of  the  tunnel,  to  be  operated  by  the  wuter- 
iwwer  of  the  Carson  Biver,  by  which  the  cost  of  the  further  t^nsporta- 
tion  of  the  ore  alluded  to  above  will  be  saved.  This  plan,  which  is  one 
of  the  considerations  to  which  we  have  referred,  wonid  involve  the  sup- 
pression of  the  present  mills,  or  at  any  rate  such  of  them  as  now  draw 
their  supplies  of  ores  from  mines  which  would  use  tLe  tunnel,  and 
also  seriously  injure  financially  the  railroad  leading  to  Carson  City, 
which  was  bnilt  for,  and  mainly  depends  uiH)n,  the  carrying  of  the  ores 
to  tbe  reduction  works.  So  far  as  the  milling  interests  are  concerned 
this  would  be  of  comparatively  small  consequence,  and  the  machinery 
requires  renewal  in  large  part  every  two  or  three  years,  and  the  mills 
would  be  maintained  in  the  interval  with  a  view  to  their  abiindonment 
on  the  completion  of  the  tunnel  or  to  the  transfer  of  their  machinery  to 
Dew  sites  at  its  mouth.  To  the  railroa^I,  however,  the  results  would  bo 
more  injurious,  as  the  interests  outside  of  the  transportation  of  ore, 
timber,  and  other  supplies  for  the  mines,  would  probably  not  be  suQi- 
cieut  for  its  maintenance.  How  far  these  injuries  to  vested  interests 
should  influence  action  in  regard  to  the  construction  of  the  proposed 
tuunel,  is  not  for  tbe  commission  to  determine.  It  is  clear,  however,  that 
the  successful  working  of  the  tunnel  would  have  an  efl'cct  upon  the  rail- 
road similar  to  that  which  the  latter  4ias  produced  upon  the  very  excel- 
lent and  costly  wagon-roads  which  were  constructed  to  facilitate  trans- 
portatiou  in  the  earlier  days  of  mining  upon  the  Oomstock. 

Aa  has  been  stated,  the  tunnel  project  includes,  as  ao  important  and, 
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indeed,  insepamble  adjunct,  tbe  estalilishment  of  mills  at  its  mmth-fir 
the  reduction  of  the  ore ;  and  in  order  that  these  shonld  be  wfvjii 
cheaply  and  successfully,  a  Hufficiuncy  of  water-power  is  atmar). 
Water,  to  some  extent',  may  be  counted  upon  from  the  dmiiiagv  thnu;- 
the  tuunel,  a  quautity  sufficient,  perhaps,  for  parposes  other  tluDB> 
five  power,  but  not  for  running  the  mills,  the  |>ower  for  which.  $ay\— 
iiig  water  only  is  to  be  used,  is  to  be  had  from  the  Carson  Itivtv  al"- 

This  stream,  which  has  its  sources  in  the  Sierra  Nevada  BIooDt:.:  - 
and  is  fed  almost  entirety  from  its  meltiug  sroitk,  is  not  at  nil  tiiu>' 
be  de[)ended  upou  in  its  natural  condition  for  a  supply  of  [lovn.  i 
is  here  ttecessary  iu  aid  of  nature.  At  certain  seasous  of  the  year  U- 
rivcr  becomes  a  rushing  torrent,  overflowing  its  banks  and  ooveriiiEi- 
valley  opposite  the  mouth  of  the  tunnel  for  acousiderable  extnt:  j 
others,  it  is  reiUiced  to  a  comparatively  iusignidcant  rivulet,  Whwui' 
commissiou  was  in  Ncvadfl,  it  was  represented  to  be  at  about  iU  la«K 
stage,  and  all  it«  water,  when  led  into  the  flumes,  was  insufficient  toni 
the  mills  established  aloug  its  valley  to  their  full  capacity. 

In  carrying  out  lully  that  part  of  the  project  which  requires  the  ""^ 
tablishmeut  of  mills  at  the  mouth  of  the  tunnel,  it  will,  tben^ixr.  « 
necessary  to  secure  by  artilicial  aid  an  adequate  supply  of  vaufK 
rnntiing  theui  at  all  seasous  of  the  year — at  those  times  iuvhtdii!' 
flow  is  insufficient,  ns  well  as  those  in  which  the  supply  is  far  br^'^. 
what  is  necessary'.  This,  it  is  believed,  may  be  acconiplished  br  rV 
construction  of  a  high  dam  across  a  narrow  gorge  of  tbe  Carson  &•'.. 
some  tive  miles  above  the  mouth  of  the  tunnel,  which,  by  danr^ 
back  its  waters,  shall  form  a  lake  or  reservoir  that  will  aSbnl  a  m  > 
during  all  seasous  of  the  year,  for  o])erating  all  the  mills  requiml;' 
reduction  of  the  ore  which  can  betaken  from  the  Comstoi-k  andfiwii^ 
other  loiles  which  may  be  intersected  by  tbe  tunnel.  That  tliis  at  '• 
accomplished,  the  vomnn'ssion  does  not  entertain  adoubt;  }~etitMw<iii 
be  unilerstood  that  this  opinion  is  based  u|»on  observation  altwe.iu 
not  upon  itjj  actual  survey.  It  should  be  here  stated,  by  way  of  cij^J 
nation  of.  the  reasons  why  the  commission  did  not  institute  surxYT^  w 
ascertaining  exactly  all  the  points  involved  in  this  connection,  vai  lli-J 
it  did  not  come  within  the  original  project  of  the  Sutro  Tuunfl  scben*. 
and  its  importance  was  not  so  clearly  seen  while  tbe  commission  va^'^ 
Kevada,  as  it  is  at  the  writing  of  this  report,  when  the  varioos(b;a. 
upon  which  many  of  its  conclusions  are  tounded,  have  been  follri-i 
amined  and  compared.  The  opinion  we  have  expresseil  is,  bo«t-Trf- 
borne  out  by  the  nither  imperfect  examinations  made  since  our  visit  t? 
the  tunnel  company,  through  the  agency  of  the  surveyor  peneraMV 
vada.  The  commissiou  is,  however,  of  the  belief  that  bis  rwnii.'«' 
less  favorable  to  the  project  than  a  more  detailed  survey  tooW  bivf 
shown.  Tbe  report  of  the  surveyor  general,  furnished  by  the  Imw- 
compauy  to  the  commission,  will  be  found  in  Appeudix  J. 

But  should  the  foregoing  be  practicable,  it  still  seems  neceasaiytoii^ 
economical  working  by  the  tunnel,  as  against  the  present  mode  of  of* 
ating  the  mines,  that  an  improved  system  of  concentration  of  i«*" 
should  be  established.  It  is  claimed  by  the  advocates  of  the  mni"' 
that,  with  an  abundant  supply  of  water,  concentration  works  M.f '' 
]mt  up  after  the  methods  followed  in  the  mining  regions  of  Getntii',^ 
and  England,  by  which  the  refuse  matter  may  be  mechanically  8fl«»r*'|* 
Irom  the  valoable  ores,  so  that  oftly  one  ton  in  fifty,  perhaps,  need -» 
subjected  to  the  process  of  reduction  for  securing  the  precions  mrtu^ 
According  to  the  accounts  received  of  the  workings  of  the  G"^' 
mines,  ores  assaying  less  than  95  per  ton  are  mined  with  iMnfltgUdw' 
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in  the  En^lisb  mines,  in  Comwalt,  one  is  worlted  which  protlnces  only 
tliree  ounces  of  silver,  or  say  $3  90  per  ton  of  ore,  and  two  otiiurs  which 
^icld  six  ounces  and  ten  ounces  respectively,  and  alt  at  a  pmfit,  throngh 
improved  methods  of  concentration.  The  commission  ho-s  exercised 
much  diligence  toward  ascertaining  the  actual  facts  in  rc^rd  to  these 
statements,  as  they  arc  of  the  highest  importance  in  connection  with 
the  question  under  consideration ;  and  it  has  visited  the  Passaic  mine, 
iit  Franklin,  New  Jersey,  aud  the  Lehigh  mine,  near  Bethlehem,  Penn- 
sylvania, where  machines,  claimed  to  be  constructed  after  the  nioilels  ■ 
employed  in  Germany  and  England,  are  used  in  the  concentration  of  the 
ores  of  zinc,  but  lias  found  nothing  that  is  applicable  to  the  concentra- 
tion of  the  ores  of  the  Oomstock  lode. 

The  loss  of  precious  metals  in  the  reduction  by  the  German  and  Eng- 
lish nietbmls  is  represented  to  be  not  exceeding  5  per  cent.,  while  in 
Nevada  it  is  not  far  from  35  per  cent,  in  milling,  with  a  saving  of  ])er< 
haps  10  per  cent,  more  in  the  subsequent  workings  of  the  tailings  and 
xlimes,  making  less  than  75  per  cent,  in  all.  The  actual  loss  in  reduction, 
therelbre,  apjwars  to  be  more  tliau  25  per  cent.,  which  for  a  production 
of  $I5,UOU,0OU  per  annum,  entails  a  loss  of  the  precious  metals  exceeding 
five  millions  of  dollars,  or  a  loss  beyoud  what  would  result  from  the 
methods  referred  to,  by  which  05  per  cent,  is  saved,  of  at  least  four  mil- 
lions of  dollars  annually. 

It  would  ap[iear  to  be  very  singular  that  this  sitving  should  not  be 
made  in  the  working  of  the  most  important  mines  in  our  country,  if  the 
statemeuts  just  reierred  to  are  reliable.  But  it  is  denied  by  some  of 
the  mining  authorities  upon  the  Gomstock  that  this  statement  is  correct, 
and  it  was  asserted  that  large  sums  had  been  offered  in  vain  for  pro- 
dncing  like  n-sults.  Indeed  it  seems  quit«  impossible,  from  the  informa- 
tion we  have  been  able  to  obtain,  to  speak  positive  upon  the  subject'. 
A  personal  examinatioit  of  the  foreign  mines  referred  to  by  one  or  more 
eunipcteuc  individuals  is  the  only  sare  mode  of  ascertaining  the  actual 
facts,  as  applicable  to  the  treatment  of  the  ores  of  the  Oomstock.  Yet 
some  better  mode  of  reduction  than  is  now  practiced  in  Nevada  may 
undoubtedly  be  devised,  which  shall  secure  a  part  at  least  of  the  large 
amount  now  lost  in  the  separation  of  the  precious  ores  from  the  refuse 
matter. 

8till  another  consideration  appeals  strongly  for  this  economy  in  the 
working  of  the  ores — in  the  saving  of  a  large  percentage  of  metal  now 
lost  in  reduction.  Of  the  bcKlies  of  ore,  other  than  those  of  low  grade, 
now  known  to  exist  in  the  Oomstock,  the  greatcT  part  will  be  worked 
out  before  the  tunnel  will  be  completed.  Whether  other  bodies  will  be 
(lis<;overed  is  a  matter  of  conjecture.  That  the  lode  is  a  true  fissure 
vein  is,  in  the  opinion  of  the  commission,  beyond  question.  But  whether 
the  vein  will  continue  to  be  metal  bearing  to  indefinite  depths  cannot 
Ite  stated  with  any  degree  of  certainty,  though,  in  the  opinion  of  the 
commission,  the  weight  of  reasoning  aud  the  experience  iu  mining  in 
otiier  parts  of  the  world  largely  favor  such  continuance.  But,  supposing 
that  no  further  deposits  of  the  precious  metals  should  be  discovered, 
the  tunnel,  if  constructed,  would  have  to  depend  upon  the  working  of 
the  large  bo<lies  of  low-grade  ores,  which  have  thus  far  lieen  passed 
over  as  unprofitable  under  the  present  ex[>en3ive  system  of  mining  and 
ixfliiction.  That  such  ores  exist  in  large  quantities  in  the  mines,  con- 
taining from  eight  or  ten  to  twenty-five  dollars  per  ton,  is  generally 
admitted,  and  seems  to  be  undeniable.  Only  one  of  the  tuinhig  super- 
intendents with  whom  w6  conferred  doubted  this,  and  bis  opinion, 
we  are  satisfied  from  other  testimony,  is  erroneous.  Ores  uilliDg  less 
72  B 


,,_,  ,,.;,Goo^^k' 


1138  EEPOET   OF   THE   CHIEF   OF    EXGISEEBS. 

tbao  aboQC  $20  ]>er  tou,  or  nsft.iyiDg  less  thnn  about  t.10,  cantiot  W 
mined  witb  profit  under  the  present  imperfect  process  of  rednctioD  xi 
tbe  high  priee  of  labor  wbicb  prevails  in  the  mining  distriel^ofSrTjik 
Economy  must,  therefore,  be  sought  for  before  the  immeDse  amona'.- 
low-grado  ores  can  be  profitably  worked ;  and  this  economy  is  to  '^ 
found  in  improved  modes  of  reducing  the  ores,  including  concfolrat^:: 
in  the  general  application  of  water-power,  and  in  the  more  goMnl  mV 
stitntion  of  machinery  for  manual  labor,  rather  than  in  a  rednctiim 't 
the  present  rates  of  wages.  A  saving  of  fl5  [wr  cent,  of  the  piid  x:^. 
silver  contained  in  the  ore,  as  is  asserted  to  be  the  case  Id  the  (iimij: 
mines  of  similar  character  to  the  Comstook,  would  go  far  toward  p\'a: 
value  to  the  millions  contained  in  the  low-grade  ores  which  have  l«Ti 
thrown  aside  or  passed  over  as  worthless.  While  it  is  uot  assnmwi  tbjt 
mining  can  be  carried  on  as  cheaply  here  aa  in  Europe,  owin;;  In  lit 
higher  valne  of  labor  in  our  country,  it  is  not  seen  why,  iii  other  rwiwl*. 
the  cost  to  us  should  be  greater,  provided  wo  adopt  the  same  or  la 
proved  means  in  the  reducttou  of  the  ores.  If,  therefore,  ores  assjnt: 
but  $5  per  ton  can  be  there  miucd  and  reduced  at  a  profit,  we  iln  W 
see  why  ores  of  the  same  character  assaying  $10  may  not  beprofiii'V 
worked  with  us,  with  our  higher  rates  of  labor.  This  wonld  leii-s 
valuable  the  vast  amount  of  now  worthless  low-grade  ores  in  the  l\.'[ 
stock,  and  add  millions  to  the  world's  circulation.  HeDc«  the  impotuu ' 
to  the  nation  of  any*  scheme  which  promises  increased  econoni;  iuiV 
working  of  mines. 

Whether  the  Sutro  Tunnel  project  fulfils  this  condition  of  vew-yj 
depends,  in  the  opinion  of  the  commission,  upon  the  practicabiljii'' 
securing  a  sufficient  water-power  fi-om  the  Carson  River,  at  all  wjr"» 
for  the  reduction  of  the  ores,  the  possibility  of  which,  though  not  i£- 
proved  by  accurate  surveys,  no  doubt  is  entcrtjiiued,  and  apon  ;> 
efficacy  of  the  methods  employed  in  Germany  and  other  coniiHk-'' 
Europe  for  the  concentration  of  ores,  of  which  we  are  unable  tovomb. 

Assuming  the  correctness  of  theHO  two  points,  of  abundant  watward 
of  concentration  of  ores,  we  would  express  an  opinion  favorable  lo  tir 
tunnel  and  its  accessories  as  an  economical  mode  of  working  tlie  ono-- 
of  the  Comstock ;  otherwise,  we  should  advise  that  the  mines  wntinw 
to  be  operated  as  at  present  practiced. 

FEASIBILITY  OF  THE  TUNNEL. 

Of  the  practicability  of  the  project  thece  is  no  doubt.  It  is  a  qnft^iwi 
of  cost  alone.  So  many  tunnels  have  been  run  in  this,  as  wellasisollKf 
countries,  through  material  much  more  difficult,  that  no  reawiuit^ 
gronnds  exist  for  questioning  the  feasibility  of  the  one  we  an-fi 
sidering.  So  far  as  surface  indications  are  to  be  relied  upon,  the  pk-'S 
to  be  penetrated  do  not  diffci'  materially  from  those  wliich  are  met  •<!* 
in  the  operations  on  the  Comstock,  in  the  shafts,  dritls,  and  «iur 
which  have  been  opened  in  those  mines  in  the  search  lor  the  piwJ'* 
metals.  While  it  is  quite  impossible  to  predict  with  any  degree  of  c«- 
tainty  exactly  what  kiuds  of  rock  will  be  met  with  in  the  progress  of  lif 
tunnel,  or  in  what  proportions,  it  is  safe  to  assume  that  nothing  vill  I* 
enconntered  which  will  offer  any  serious  obstacle  to  the  miner.  ^^'■' 
trhereforej  dismiss  this  portion  of  the  investigation  with  theeiptw^'* 
of  the  opinion  of  the  commission  in  favor  of  the  entire  feasibililj  (^  ^ 
tunnel  project,  so  ^  as  its  construction  is  concerned. 
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COST  OP  THE  TCHKEL. 

In  makiDg  the  estimate  of  cost,  the  comiDissiot)  has  beea  governed 
mainly  by  costs  of  sbatts  and  drifts  in  tbe  mines  od  the  Comstock,  and 
by  the  actual  expenditures  as  reported  by  the  tunnel  company  in  run- 
ning its  preliraiuary  tunnel  or  drift,  which,  as  has  been  stated,  has 
already  penetrated  over  2,500  feet  under  tbe  mountains  lying  between 
its  mouth  and  tbe  lode.  Taking  all  these  elements  of  information  into 
eousidenvtion,  an  average  of  cost  per  toot  of  length  has  been  deduced, 
which,  in  the  judgment  of  the  commission,  is  as  reliable  as  any  that  can 
be  arrived  at  for  an  estimate  for  a  tunnel  whicli  is  to  run  for  so  great  a 
length  through  rocks,  the  character  of  which  can  only  be  judged  of,  and 
then  only  imperfectly,  by  surface  indications.  This  cost,  which  is  given 
for  tbe  main  tunnel  and  its  ebatts  separately  from  that  of  the  cross  or 
branch  tunnel,  is : 

For  the  main  tnnnol  and  fonr  sbafts J2, 707, 595  15 

For  tho  branch  tnnuel  aod  two  shaflB 1,710,734  35 

Total  in  gold , „ 4,418.329  50 


This  estimate,  the  details  of  which  are  given  in  the  appendix,  em- 
braces all  the  expenditures  snpposcd  to  be  necessary  tor  the  completion 
of  the  work,  including  machinery',  fuel,  shelter,  superintendence,  &c. 
It  is  but  proper  to  remark,  however,  that  its  correctness  will  depend  in 
a  large  degree  upon  tbe  character  of  rock  met  with,  and  may  be  either 
too  large  or  too  small  as  tbe  difficulties  shall  be  found  to  exceed  or  fsUl 
short  of  tlie  supposition  u[K)n  which  the  estimate  is  based.  Tbe  prices 
stated  are  in  gold,  which  is  the  only  basis  of  value  recognized  in  Kevada. 

TIXE  REQCIEED  FOR  THE  CONSTRUCTION  OP  THE  TUNNEL. 

Our  estimates  are  based  upon  the  progress  made  in  the  shafts  and 
drills  in  the  mines  of  the  Comstock  lode,  and  also  upon  the  actual  prog- 
ress in  the  construction  of  the  preliminary  tunnel  so  far  as  it  has  been 
prosecuted,  all  of  which  have  been  executed  by  manual  labor.  Under 
this  supposition  of  progress  it  will  require  1,186  days,  or  about  three  and 
one-fourth  years,  for  the  completion  of  the  main  tunnel  after  the  work 
shall  have  been  fairly  commenced  at  all  the  shafts ;  and  if  the  cross  or 
branch  tunnel  be  commenced  at  the  same  time,  as  it  may  be,  and  pushed 
forward  correspondingly,  the  whole  may  be  completed  in  nearly  the 
same  time ;  that  is,  in  about  three  and  fonr-tenths  years  after  vigorous 
operations  shall  have  been  undertaken  upon  all  parts.  But  if  ma- 
chinery be  judiciously  employed,  there  seems  to  be  no  doubt  that  the 
tunnel  may  be  completed  iu  two  and  three-tenths  years.  Considerable 
attention  has  beeu  given  to  the  subject  of  the  application  of  machinery 
to  this  object,  resulting  in  the  conviction  that  the  time  needed  for  the 
completion  of  the  tunnel,  beyond  what  would  be  required  if  manual 
labor  alone  were  employed,  may,  by  its  use,  be  shortened  at  least  one- 
third. 


To  ascertain  with  perfect  accuracy  the  total  value  of  the  bullion 
extracted  from  the  mines  of  this  lode  is  quite  imi)Ossible,  owing  to  the 
almost  total  absence  of  reconis  daring  the  curly  days  of  mining.    The 
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commission  bas,  liowcver,  obtained  a  statement  of  tbe  bullion  sent  hy 
express,  by  wbich  it  has  been  mainlv  transported,  amounting fortliettn 
years  from  ISOl  to  1870,  both  inclusive,  to  tl23,C07,278j  anditislhr 
opinion,  of  those  well  informe<l  upon  tbe  subject,  that  the  product  of 
the  miuea  previously  to  1S61,  including  bullion  taken  away  by  private 
parties,  will  swell  the  total  production,  from  18JJ9  to  1871,  to  $12^,000,(Mi. 

PRESENT  AMD  PEOBABLE  FUTURE  PKODUCTION. 

.  The  mines  which  are  now  productive  are  given  below,  with  the  nmiwii 
of  bullion  for  the  last  year  so  far  as  ascertained;  all  the  other  mion 
on  the  ledge  being  engaged  in  prospecting  only: 

1.  Savagp |61«,81SSi 

2.  Haki&  Noroross l,Gli,S"iiC 

•A.  CboUar  Potosi 3,155,Bli- 

4.  Yellow  Jacket S.OOO.h.i" 

G.  KeDtuck KottFpKt«L 

6.  Crown  Point Do. 

7.  Belcher Do. 

The  present  annual  production  may,  it  is  believed,  be  taken  with  suf- 
ficent  accuracy  at  $15,000,000. 

As  regards  the  probable  future  yield,  no  claim  can  be  made  to  any- 
thing like  accuracy,  except  in  the  few  instances  in  which  ore-bodies  an- 
now  developed.  The  commission  has  already  stated  its  belief  in  rly 
lode  being  what  is  known  as  a  tnie  fissure  vein,  or  as  continuing  do«L 
ward  indefinitely  in  the  crust  of  the  earth;  but  whether  the  veio  will 
continue  to  be  ore-bearing  cannot  be  predicted  with  any  degree  of  f^r- 
tainty.  It  is  a  matter  of  opinion,  to  be  based,  however,  upon  proba- 
bilities and  the  actual  results  experienced  in  deep  mining  in  otheriKiit* 
of  the  world.  These,  in  the  judgment  of  the  commission,  favor  ibf 
finding  of  ore  down  to  the  lowest  depths  that  cm  be  reached;  and  tbat 
this  opinion  is  shared  by  uiost  of  tbe  mining  authorities  seems  to  bf 
shown  by  their  continued  downward  search. 

Some  few  of  tbe  mines,  as  the  Crown  Point,  Belcher,  Hale  &  Norcross. 
and  Yellow  Jacket,  have  ore  enough  in  sight  to  occupy  tbem  for  tbrw 
or  four  years  to  come;  others,  like  the  Savage,  will  exhaust  all  koom 
bodies  in  a  shorter  time,  while  others  still  will  have  to  depend  forthnr 
future  upon  the  success  of  the  prospecting  in  which  they  are  engag*^- 
or  upon  the  low-grade  ores  which  have  been  passed  over  or  thrown 
aside  as  uot  paying  for  tbe  cost  of  working;  this  last  iuvolviug  tbf 
necessity  for  a  large  economy  beyond  what  is  now  practiced  in  tbe 
^vorkiug  of  the  mines  and  iu  the  transportation  aud  rednction  of  tbe 
ores. 


In  view  of  the  limitations  contained  in  the  law,  the  commisEioD^ 
confined  their  geological  investigations  to  tbe  line  of  the  tannel  and  itn 
immediate  vicinity. 

To  the  works  of  Baron  Bichthofen,  who  devoted  many  months  to  a 
careful  examination  of  the  rock  formations  of  the  Washoe  district:  to 
Professor  Whitney,  who  determined  by  barometrical  measurements  111' 
elevation  of  the  mountains  and  valleys,  and  determine<l  the  geiJopi" 
age  of  the  deposits  near  Dayton ;  and,  finally,  to  the  able  report  of  Mr 
Clarence  King,  recently  issued  from  the  Government  press,  w*  ackuo«l- 
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<'(lt;eonr  obligations.  Witli  the  extendetl  labor  of  these  gentlemen  before 
lis  on  the  general  geology  of  the  country,  it  is  not  a  subject  of  regret 
tbiit  economic  geology,  with  its  special  apijHcatiou,  forms  the  limit  of 
our  investigation. 

The  entire  region  in  the  vicinity  of  Virginia  City  gives  evidence  of 
extensive  dynamical  disturbance,  continned  through  a  long  period  of 
time  with  more  or  less  activity.  Volcanic  action  to  an  extent  and  of 
an  intensity  not  met  with  in  modem  times,  baa  played  an  important 
part  in  the  formation  of  numerous  mountain-peaks,  and  in  giving  to  the 
scenery  a  broken  and  rugged  aspect,  which  is  heightened  by  the  ster- 
ility of  the  soil.  Without  a  tree  or  shrub  to  relievo  the  eye,  excepting 
the  sicklj-looking  artemesia  or  sage-brush,  struggling  tor  existence,  the 
broken  and  jagged  trachytic  rocks  impart  a  character  of  wildne^  to 
the  conntrj-,  and  the  name  of  "  Devil's  Gate,"  given  to  one  of  the  passes, 
indicates  the  feeling  which  prompted  the  llrijt  mde  settlers  to  bestow 
sucb  »  name  to  the  rugged  scenery.  Passing  from  Virginia  City  east- 
ward for  a  distance  of  four  mdes  in  a  right  line,  we  reach  the  compara- 
tively fertile  valley  of  the  Carson,  while  within  the  i-ange  of  vision  to  the 
uortliward  the  sand  clouds  may  be  seen  sweeping  over  the  desert  region 
known  as  the  Sink  of  the  Humboldt.  We  do  not  design  giving  a  full 
topographical  description  of  this  interesting  but  sterile  country,  bnt 
desire  to  convey  the  idea  of  the  worthlessness  of  these  mountains  except 
for  the  bonndless  wealth  in  minerals  which  they  contain. 

The  various  ages  and  modes  of  deposit  of  the  rock  formations  have 
ail  important  practical  bearing,  and  require  our  special  attention. 

Mount  Davidson,  from  its  height  and  position,  as  well  as  from  its  litlio- 
logi<^I  ehuracter,  was  the  first  to  make  its  appearance  amid  the  snow 
mouutaiu  peaks  of  the  Washoe  district.  It  is  a  sycnitic  rock,  compact 
in  structure,  difiicult  to  work,  and  bears  important  relations  to  the 
Conistnck  lode,  forming  its  west  wall  for  a  considerable  distance,  if  not 
through  its  entire  extent.  The  elevation  of  Mount  Davidson  has  been 
determined  at  7,827  feet,  its  summit  rising  1,022  feet  above  Virginia 
City,  and  has  a  range  of  outcroppiiigs  of  quartz  rock  skirting  its  eastern 
side  some  l,5tiU  feet  below  its  summit. 

To  the  eastwanl  on  the  lino  of  the  proposed  tunnel  are  numerous  hills, 
intersected  by  valleys  or  deep  ravines,  extending  to  the  plains  of  the 
Oai-sou  Biver. 

Next  iu  order  to  the  syenite  is  an  extensively  diffused  volcanic  rock 
called  propylite,  which  was  spread  over  the  entire  portion  of  the  tunnel 
section.  This  is  the  green  stone  or  "  green-stone  trap"  of  the  miners, 
aixl  works  with  great  facility.  It  is  thickly  studded  with  fine  granules 
and  occasionally  with  distinct  crystals  of  sulphuret  of  iron.  It  is  im- 
portant as  Airnishing  the  eastern  or  hanging  rock  of  the  Comstock  lode. 

Through  the  propylite,  at  a  later  period,  volcanic  craters  have  been 
oi)ened,  and  formed  hy  their  ejections  hills  or  mountains  of  considerable 
elevatiou,varyingmuchintheircotor,compactncss,andthGcii'Cumstances 
attending  their  formation.  The  most  common  variety  of  this  trachy- 
tic rock  is  a  simple  greyish,  pasty  mixture,  with  its  particles  loosely  ce- 
mented together,  easily  worked  with  the  pick,  except  at  considerable 
depths,  when  it  becomes  compact  aud  is  useful  as  a  building-stone.  The 
structure  of  the  rook  indicates  that  the  volcanic  ashes  of  which  it  is 
composed  were  ejected  in  connection  with  water  or  steam  and  cooled 
rapidly  after  its  deposit.  The  mud  volcanoes  of  Western  Mexico  fur- 
uish  a  type  of  this  form  of  deposit.  Another  variety  of  the  same  color, 
with  numerous  crystals  of  glassy  feldspar  diffuseil  through  its  mass, 
from  which  it  has  received  the  name  of  sanadin  trachyte,  was  deposited 
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in  ft  similar  mnnDer,  b«t  cooHqk  slowly  gave  an  opportuuity  for  tbr  \hy 
of  chemical  afQnities,  by  which  the  crystals  wei-e  formetl,  andaL.;.- 
compact  structure  of  the  rock  resulted. 

A  third  variety,  with  a  color  ashy  grey,  or  of  a  more  or  less  deep  n-i 
color,  is  found  oueaud  a  half  miles  from  the  mouth  of  the  tanoel.  W:. 
the  same  chemical  coostitueuts,  except  the  additiou  of  osydeufir^ 
we  have  iu  this  a  firm,  hard  rock,  working  with  difficulty. 

Still  auother  variety  of  considerable  practical  importance  is  met  n  ■ 
which  has  been  passed  through  for  a  distance  of  750  feet  at  tb*  n  _ 
mencemeut  of  the  tunnel,  which  may  be  distinguished  under  tbv  of 
of  trachytic  conglomerate.  It  is  characterized  by  numerons  anjr-  ■■ 
masses,  sometimes  of  great  size,  cemented  together  by  the  ash-wdi-:-, 
trachytic  matter,  and  oflering  to  the  di-ill  and  giant  powder  wnon-'  ■ 
staele-s  to  rapid  progress  in  the  work  of  enustiuctingthe  tnnoel.  T>> 
formation  is  due  to  the  breaking  down  of  the  walls  of  the  crater  aQtl:.* 
projection  of  their  broken  up,  angular  masses  into  the  ashy  dep(Mt-rr 
the  volcano.  These  walls  were,  at  this  place,  composed  of  metamcx; 
porpbyrj',  the  fragments  of  which  arc  now  held  together  firmlj  ^;  ij- 
cementing  material. 

Numerous  recent  instances  might  be  cited  for  illustrating  ttKairr 
of  ancient  volcanoes,  the  same  laws  which  governed  in  former  i.Lf 
being  operative  at  the  present,  but  with  far  less  intensity. 

la  1813  a  volcanic  eruption  of  asbes  occurred  on  the  Island  of  Si.  ^: 
cent,  which  fertilized  the  Ish'tnd  of  Barbadoes,  the  ashes  titllin: ' 
Bridgetown  to  a  depth  of  several  inches.  The  amount  of  mui-: 
thrown  ont  must  have  been  immense,  as  the  transfer  was  made  in  <>}■:■ 
sition  t«  the  trade-winds. 

The  once  beautiful  and  symmetrical  volcano  of  ConBagnina.  in  tVt;: 
Aniericii,  some  forty  years  ago  exploded  with  a  report  heard  at  :^l-' 
Fi'  de  Bogota,  a  disbvuee  in  a  right  Hue  of  one  thousand  eipht  hnm!:-- 
niiles,  nud  emitted  asbes  iu  such  qunntitics  that,  for  hundreds  of  sjr.' 
miles,  the  sun  was  obscured,  and  for  ten  days  made  a  midnight  darLi- 
over  most  of  Honduias  and  Sail  Salvador.  The  ruins  of  Poinii''ii  ■''  '■ 
Hercnianeum  furnish  us  with  well-known  examples  of  similar  vuli--:. 
eruptions. 

The  other  formations  on  the  line  of  the  tunnel  are  of  much  less  (rr- 
quence  in  this  connection.  At  the  St-.  John's  mine,  on  the  Moulel  lit-' 
lode,  is  a  deposit  of  granular  limestone,  which  disappears  at  swwr:?'' 
feet  in  depth  where  the  propylite  is  iu  place. 

Andesite,  a  hanl  honiblendic  rock,  caps  one  of  the  hills  near  ibrn'- 
of  thetunuel.  This  is  of  volcanic  origin,  and  is  only  less  hanl  ib^D"' 
sidian,  of  which  a  few  scattered  s|>eeimens  were  met  with. 

To  recapitulate,  we  have  for  a  basis  the  syenite  of  Mount  Davi.bi".- 
then  propylite,  (with  porphyry,)  sanidiu  trachyte,  loosely  aggwiTji-- 
and  compact  trachyte,  trachyte  conglomerate,  andesite,  and  carUa*-' 
of  liino  on  or  near  the  line  of  the  tunnel. 

It  becomes  a  matter  of  much  importance  to  determine  the  cbaiw';' 
of  the  rock  excavation  in  estimating  the  cost  of  constmctioD  acili;' 
time  required  to  complete  the  tunnel.  The  quartzite  met  with  i"  '•[' 
Hoosac  tunnel  has  greatly  impeded  the  progress  of  that  great "  "►■ 
causing  a  weary  delay,  and  leading  to  great  expense  iu  coostniri:' : 
With  tills  example  betbre  us  for  not  relying  ujion  surface  indi'V'- '" 
alone  for  the  character  of  the  rock  excavation,  your  eomnii**'"^'"' 
sought  every  indication  possible  for  obtaining  a  correct  idea  of  ike  li«^ 
tions  through  which  the  Sutro  Tunnel  will  be  required  to  |jenetratf.  '" 
were  still  more  strongly  impressed  with  the  necessity  tor  using  j   ■ 
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I>rocaution  in  our  determinations,  as  unexpected  results  had  already 
been  obtained  in  tlic  portion  of  tlie  tunnel  or  heading  which  had  been 
di'i\'eii  some  2,300  ted.  The  surface  indi<;ated  that,  for  this  and  a  much 
{neater  distance,  the  tunnel  would  pass  throngh  tracbytic  lock  only.  On 
the  contrary  the  following  results  were  obtained,  viz: 

Feet 

1.  Trncliylic  couslomcrate TfiU 

a.  TraeLvlu 500 

3.  Trap-ilvk« 40 

4.  Hcilclay 70 

5.  Itliiucluy  (porphj/rilic) 100 

6.  I'orpbyry B40 

The  finnnosa  of  the  conglomerate  will  be  sufficieot  to  support  itself 
withont  timbering.  All  the  others  will  require  this  support,  and  the 
blue  clay  continually  acts  upon  and  cruslies  the  frame-work,  requiring 
constant  care  and  trcqwnt  excavations  behind  the  timbers  to  prevent 
the  complete  closure  of  the  adit.  This  difficulty  is  encountered  in  many 
of  the  mines,  until  the  clay  becomes  sufficiently  dry  to  resist  the  great 
pressure  of  the  vast  body  of  the  same  material  behind  it.  No  [lart  of 
ihe  tuuticl  will  cost  as  much  per  hundred  feet  as  that  passing  thi-ough 
this  clay. 

In  an  economic  Tiew,  the  pon>hyry  and  propylite  may  be  considered 
the  same,  having  about  equal  density,  and  working  equally  well  under 
the  drill.  In  the  former,  a  greater  liability  exists  of  encountering  clay 
seams,  as  a  result  of  the  disintegration  of  the  feldspar,  which  enters 
larfjely  into  its  composition. 

With  but  comparatively  slight  exceptions,  these  two  formations  will 
be  the  only  ones  encountered  in  the  construction  of  the  tunnel,  for  they 
underlie  the  tracbytic  and  other  volcanic  rocks,  and,  excei)t  iu  chimneys, 
these  later  formations  will  not  be  encountered. 

Tlie  propylite  by  exposure  to  moist  air  too  readily  disintegrates  in 
consequence  of  the  changes  eflectedin  the  sulphuret  of  iron,  with  which 
it  is  filled,  and  will  require  to  be  timbered  iu  consequence.  All  tho  cu-- 
cunistances  named  have  been  taken  into  consideration  in  forming  an 
estimate  of  cost,  and  as  an  elemeut  in  detenuiuing  the  :ime  required  in 
construction. 

By  the  cooling  of  the  vast  field  of  propylite  which  had  been  poured 
out,  we  may  assume  that  the  contraction  was  sufficient  to  cause  a  vast 
lisjiure  near  or  at  its  junction  with  the  sienite. 

The  period  of  active  volcanic  movement  again  occurring,  there  was 
injeetod  from  l>elow  a  body  of  quartz  in  quantity  sufficient  to  fill  this 
fissure.  Practi<-ally,  it  does  not  matter  whether  this  was  accomplished  by 
Nolfiitaric  action  or  by  direct  volcanic  forces,  or  whether  we  consider  the 
metallic  wealth  deposited  in  the  lode  by  superheated  steam  and  the 
action  of  acids,  or  consider  that  with  the  silex  the  gold  and  silver  were 
thrown  up  by  the  same  force. 

We  know  that  for  n  distance  of  five  miles,  with  a  varying  width  of 
from  50  to  500  feet,  and  to  an  unexplored  depth,  the  Comstock  lode  is 
found  one  of  the  richest,  most  productive  and  extensive  in  the  H'cords 
of  mining. 

It  is,  however,  of  verj-  great  imi>ortance  to  detei-mine  whether  the 
Comstock  be  a  true  fissure- vein,  as  declared  hy  most  intelligent  geolo- 
gists, or  be  bat  a  gaah-vein,  with  its  material  filled  in  from  adjacent 
Mcks.  The  permanency  of  the  mining  interests  of  Nevada  deitends 
uiKtn  which  of  these  views  prove  correct.  In  the  first  contingency  we 
may  claim  that  no  true  fissure  vein  has  ever  been  worked  out,  and  ficom 
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analogy  we  may  draw  the  coudusioD,  with  a  good  degree  of  cmainty, 
tiiat  tlio  Comstock  cannot  he  exbaasted  b;  tbe  lalKtr  of  man.  if  Un  :i 
gasb- vein,  the  conditions  aie  eo  changed  that  exiiausttou  mnstatiKi 
distant  diiy  be  the  result.  In  acarel'ul  exiimiuation  of  thenx'kMn  .- 
tliG  lode,  we  do  not  find  a  losa  of  any  proiiortion  of  the«iuarti  nLni. 
belongs  to  them.  From  whence,  then,  could  thia  mineral  have  l>tr- 
derived  t  Again,  the  only  source  of  eupiilj  by  wa^jbing  in  n]u>i  LaV' 
been  obtained  I'rom  a  higher  level,  or  the  syenite  of  Monnt  Daviii?  i. 
Tliis  would  imply  a  decomposition  of  that  rock ;  and  the  honibli-Li; . 
one  of  its  const ituents,  would  aa  readily  be  carried  into  the  opeuin;' .> 
tlie  quartz.  The  hornblende  is  not  found  uiingling  with  the  filitii':.- 
doimsit,  therefore  the  latter  eould  not  have  I>eeu  received  from  iLf 
Byeiiite. 

We  are  left  to  the  only  possible  explanation  of  the  occurremf  ofllL- 
wonderful  deposit,  t.  c,  that  it  is  a  true  flssure-vein  filled  from  U-W. 
and,  like  other  fissure- veins,  extends  to  a  depth  beyond  the  ixmet  -i 
man  to  reach.  The  explanation  of  the  clay  selvages  bounding  tlrvriL 
matter,  the  formation  of  "horses"  by  the  falling  of  portiou.s  of  ti.- 
hanging  rock,  the  exhaustion  of  rich  bonanzas  or  bodies  of  juyiDsi'fr. 
the  barren  condition  of  much  of  the  quartz,  are  none  of  them  [)n  mu; 
to  the  Comstock  lode,  but  are  met  with  in  other  minesof  asiniilarrbt 
acter,  and  have  been  fnlly  described  elsewhere.  The  crushed  ii'.^ 
crumbly  condition  of  much  of  the  vein-matter  lias  been  ascribed  tu  :'■ 
namical  action,  supplemented,  doubtless,  by  chemical  changes  in  u 
snlphurets  met  with  in  considerable  quantities  in  the  lode.  Witli  n-;>. 
eBCe  to  the  future  productiveness  of  the  mines,  until  carefully  eipli'i''. 
at  deep  leveb,  much  must  be  left  to  conjecture.  The  mere  fact  iL: 
the  Comstock  is  a  true  fissure- vein  establishes  that  the  vein-miilter  i; 
quartz  extends  downward  indefinitely,  but  dues  not  prove  that  tliii^  nu 
terial  is  charged  with  the  precious  metals.  Keusouing  from  the  gu-' 
history  of  fissure-veins  in  other  countries,  wo  have  just  gromid^i  for  Lf- 
lieving  that  the  metallic  wealth,  thousands  of  feet  below  the  sorfaiT. 
will  fully  equal  or  be  even  greater  than  that  from  higber  levels.  TL-' 
Sampson  mine  in  Germany  has  I'cnched  a  depth  of  3,<lU0  feet  nitb'*<n 
any  diminution  of  its  yield  of  silver.  This,  com]>iii'e<]  with  the  t'-io- 
stock,  is  a  small  vein,  but  for  that  verj'  reason  is  far  more  likely  i<>  Iv 
lost  by  a  fault  than  one  of  the  magnitude  of  the  lode  under  cuLi«idrRi- 
tiou. 

It  is  quite  probable  that  at  great  depths  the  metals  are  morecqna^ 
distributed  through  the  vein  matter,  in  which  case  the  very  ricli  ■t*' 
will  not  be  met  with,  but  the  whole  mass  will  yield  an  equally  faton- 
hie  result,  without  the  large  expendituresreqnired  in  drifting  for  bouas 
xas.  Tiie  recent  discoveries  in  the  Ciown  Point  and  Belcher  mine*  i( 
immense  bodies  of  "  rich  rock  "  at  nearly  1,700  feet  below  the  iuiPiiJ 
point  is  a  most  encouraging  feature  for  the  permanent  value  of  ibi' 
lode. 

We  had  the  privilege  of  examining  such  portion  of  the  bonDiia  "' 
the  Cn)wn  Point  as  had  been  uncovered,  estimated  to  he  fiTib 
$]5,OUII,(HIO,  with  a  prospect  of  equal  value  at  a  still  greater  ifcfiit 
Judging  from  the  iiresent  quotations  of  the  Belcher  stock,  this  Lil-'- 
mine  should  give  even  greater  results  than  the  Crown  Point. 

One  other  feature  ot  the  recent  discoverj-  becomes  imi>ortaDt  tu t .^ 
mine  owners  and  to  the  country. 

Upon  the  upper  levels  of  this  and  some  other  mines,  if  not  in  aH.  H' 
yield  of  gold  was  gi-eater  in  value  than  of  silver.  As  the  miuini:  Jf " 
gi-eased  in  depth,  the  silver  yield  to  the  ton  of  oi-c  beciiuic  the  i;ii— ■■ 
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but  in  tbe  new  discoveries  the  more  precious  metal  is  restored  to  its 
previous  relative  proportion. 

An  examination  of  tliereportsof  superintendents  gives  us  amuch  higher 
per  cent,  of  the  gold  contained  in  the  ore  seenred  than  of  silver,  in  the 
report  of  the  Savage  miue^  of  this  .year,  we  find  that  the  loss  in  worthing 
from  the  assay  value  of  the  ores  is,  of  gold  25^  per  cent.,  of  silver 
34A  t>er  cent. 

The  larger  proportion  of  gold  in  the  ore,  the  less  absolute  toss  is  made 
in  the  working. 

The  above  statement  is  the  result  of  the  workings  in  the  Occidental 
mill,  under  the  direct  control  of  the  Savage  Company,  and  iuetudes  all 
savings  from  slime  and  tailings  secured  to  the  company. 

In  the  Custom's  mills,  the  i-eport  shows  »le»s  favorable  result  on  the 
silver  product,  as  follows :  Gold  loss,  23,l  per  cent. ;  silver  loss,  4t  per 
cent. 

It  may  not  be  out  of  place  to  remark  that  the  loss  on  the  gold  pro- 
duct is  ascribed  to  "float  gold,"  whic-h  might  possibly  lie  secured  by 
running  the  surface-water  or  "float"  through  sponges.  The  loss  of  sil- 
ver is  due  to  a  failure  in  the  works  to  secure  the  sulphuret  of  silver, 
and,  to  a  limited  extent,  to  particles  of  clay,  carrying  with  them  minute 
portions  of  silver,  as  suggested  in  the  I'eport  of  Mr.  Clarence  King. 

It  is  well  understood  by  all  who  have  given  their  attention  to  the 
subject,  that  the  inctallicdeposits  are  not  equally  diffused  through  the 
vein  nnitter,  but  are  found  in  detachetl  bodies  called  "  bonanzas."  This 
rule  holds  good  in  the  CoDtstock  lode  -as  well  as  in  all  other  silver  lodes, 
having  quartz  as  a  gangiie.  An  examination  of  the  mining  map,  ex- 
hibiting the  workings  of  this  lode  in  detail,  proves  the  deposition  of  the 
rich  ores  of  the  precious  metals  in  bodies,  and  the  comparatively  barren 
quartz  in  other  i>ortions. 

There  is  no  law  yet  evolved  from  experience  or  science  for  determin- 
ing the  position  of  these  rich  bodies  of  orcj  exploration  alone  can  dis- 
cover their  position  and  value.  It  is,  however,  sufficient  Jo  know  that 
they  are  confined  to  the  vein-matter,  and  their  discovery  may  be  ex- 
pected so  long  as  we  contiue  our  workings  within  the  bouudaries  of  the 
"  country  rocks." 

By  the  picsent  system  of  working  the  ores  from  these  mines,  rock 
that  yields  by  assay  less  than  $30  to  the  ton,  cannot  be  reduced  at  a 
profit. 

The  amount  of  low-grade  oresj  rauging  from  $10  to  $25  in  the  Com- 
stock  lode,  amounts,  by  the  tcstimouy  of  some  witneisues,  to  millions  of 
tons.  The  Ibllowiug  Ibrnie  a  small  portion  of  the  evidence  obtained 
ui>on  this  subject :  Colonel  Ccqua,  superintendent  of  the  Chollar  Potosi  . 
mine,  in  his  viiiiona  rcjKirt.'j,  mentions  the  large  amount  of  ores  that  at 
some  future  time  may  be  made  available  to  the  owners,  that  with  pres- 
ent prices  for  hibor  and  by  the  present  processes  of  reduction  cannot 
be  utilized.  He  stilted,  personally,  that  very  large  bodies  of  sixteendol- 
lar  ore  exist  in  the  mine. 

A  former  superintendent  of  the  Empire  and  Imperial  mine  stated 
thitt  while  in  cliarge,  he  struck  a  body  of  ore  that  yielded  $1!)  per  ton, 
which,  at  the  then  cost  of  mining,  transport,  and  reduction,  did  not  pay. 
This  body  was  prospected  in  the  middle  of  the  lode,  more  than  lOU  feet 
wide,  to  a  depth  of  t>  feet  only.  How  liirge  this  body  of  ore  may  be  he 
was  unable  to  state. 

Mr.  George  Atwood,  at  present  superintendent  of  the  El>erhart  mine, 
lias  worked  as  foreman,  &c.,  for  eight  years  on  vaiious  mines  of  the 
CumKto<-k  lode,  states  that  in  the  south  nihie  of  the  Ophir  a  body  of  ore 
exitsts  that  has  been  mined  and  used  for  flUing  in  stopea  iur  a  distance 
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of  300  by  300  by  100  feet,  which  will  averace,  by  assay,  »20  per  \tf\. 
A  large  bmly  in  tbe  north  mine,  yielding  but  little  less,  is  fonod  in  pbf. 
He  furt  her  states  that  in  tte  Crown  Point,  on  the  200-feet  level,  ao  r^ 
timated  amount  of  100,000  tons  of  ore,  that  will  assay  $20  per  ton.  ibm 
lie  found.  "Was  for  three  years  connected  with  that  mine,  attd  is  it,- 
roughly  acquainted  with  the  «pper  levels. 

Fromonrown  observation,  and  tbe  evidence  ofothers,wedo  not  hmiir- 
in  stating  that  vast  amounts  of  what  are  designated  as  low-giade  >in- 
abound  in  these  mines,  that  may  yet  be  made  availn'ble  in  Inci-eaKin;:-.}- 
national  wealth. 

At  each  extremity  north  and  south  from  tile  principal  mines  tlw  Tint 
iiigs  are  carried  on  exclusively  for  gold.  The  Sierra  Nevada  Comp.i;;. 
tbe  most  northerly  of  the  group  now  in  oi>eration,  is  understood  to  i- 
profitably  engaged  in  working  the  loose  surface  rock  and  soiL  At  tl- 
other  extreme  the  Snccormirie  and  mill,  situated  on  Gold  Cauon.ain. 
oi)eratiou ;  tbe  vein  of  precious  metal  having  been  followed  into  lU 
mountaiu  1,300  feet,  and  the  ore  is  taken  to  the  mill  direct  thnm^rfi » 
tunnel.  The  facilities  for  working  and  the  economy  exhibited  ba- 
saved  the  stockholders  from  tbe  usual  heavy  assessment^i. 

A  careful  survey  of  tbe  adit  of  this  mine  developed  an  nnexp«i< ' 
fact.  Following  tbe  windings  of  the  tunnel,  wbieh  kept  pace  iriib  ;'/ 
sinaosities  of  the  vein  of  ore,  we  reached  the  same  character  of  <]d:i;-. 
rock  that  had  become  familiar  to  ns  in  the  mines  of  tbe  Comstork.  T  ■ 
was  an  accidental  discovery  of  the  miners  during  a  search  for  the ;:' 
vein,  which  had  been  lost  from  a  fault.  This  "  white  lode"  awy-.i-. 
$22  60  per  ton.  By  taking  the  hearings  by  compass  in  this  and  in  i ' 
Crown  Point  mine,  they  indicated  a  connection  with  each  oIIht.  1:- 
theory  has  been  that  near  the  Overman  mine  the  vein  or  lode  I'*; 
around  to  American  Flat,  where  it  ceased.  Further  n'seaich  nwt  I- 
necessary  to  establish  with  certainty  the  view,  that  n  bnmch  at  Ieji>:' 
the  Comstock  lode  passes  down  Gold  CaQon  and  shows  itself  in  ;!■ 
Succor  mine,  one  and  a  half  miles  below  the  Crown  Point. 

The  appearances  indicate  that  tbe  "white  lode"  and  the  polilvh:': 
wilt  at  no  great  distance  unite  to  form  a  rich  lead,  and  when  thus  jm>'' 
the  value  of  tlie  gold  and  silver  lead  will  be  condensed  into  the  ganp'-r 
of  one  with  the  relative  proportions  of  gold  to  silver  now  met  «ith  u 
tlie  Crown  Point. 

The  value  of  the  proposed  Sutro  Tunnel  simply  as  an  exploring  »"^ 
is  so  evident  as  to  be  scarcely  called  in  question.  Cutting,  as  it  ih*--- 
at  right  angles  two  or  more  lodes  before  reaciiing  the  Comstock.  tl^;- 
in  Europe,  would  he  deemed  valuable;  the  determination  ol  it'" 
wealth  or  poverty  would  prevent  further  rninons outlays  inprospenii- 
There  is  no  certainty  that  rich  bonanzas  will  be  met  with  iu  the  jt" 
gress  of  the  work,  but  that  an  abundance  of  moderately  rich  ows  » 
be  found  is  quite  probable.  We  found  at  the  Occidental  mine,  on  i'' 
Monte  Cbristo  lode,  two  adits  or  tunnels  had  been  run,  one  to  ibe  <\> 
tance  of  1,850  feet  for  a  considerable  distance  tbrougb  crystalline  li^i'- 
stone,  after  which  porphyry  and  then  propyiife  made  their  apiiearaii' 
as  we  penetrated  the  tunnel. 

The  quartz  vein  is  often  broken  down  and  cnimbly  and  colwwl  ''7 
oxide  of  iron.  In  the  limestone  excavated  we  noticed  arborrscenl  "■Pe- 
tals of  manganese.  Extensive  galleries  and  nide  cbauiliers  weft"  »'' 
with,  from  which  rock  working  from  $10  to  $33  bad  been  takcD.  11' 
upjier  tunnel  had  been  run  for  1,500  feet  and  connected  by  a  slw"  '■' 
the  lower  one.  We  noticed  that  the  enrrent  of  air  pa^^sed  down  li"' 
shaft  and  out  at  the  lower  tunnel.    31uch  of  the  quartz  nx-k  is  atv-- 
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or  quite  barren,  but  we  were  iuformetl  that  millioas  of  tons  assaying 
from  $6  to  810  to  the  ton  existed  in  the  mine.  We  believe  this  to  be  a 
fair  index  of  the  character  of  the  Monte  Christo  lode  which  we  visited 
ill  other  localities.  What  developments  will  be  made  at  the  great 
depth  at  which  the  tunnel  will  cross  its  track  is,  of  course,  nncertain. 
The  heading  which  has  been  run  will,  if  continued  a  few  hundred  feet 
farther,  cut  the  "  Great  Floweii'  lode,"  with  what  result  we  are  not 
prepared  to  predict. 

We  made  an  examination  of  the  Lady  Bryan  mine,  said  to  be  located 
on  thia  lode.  The  croppings  of  quartz  rock  is  enormous  in  quantity, 
forming  a  hill  about  HH)  feet  high,  and  would  yield  for  the  whole  uias-s, 
as  we  were  informed  by  the  superintendent,  an  average  of  ^S  per  ton  of 
silver. 

An  open  cnt  has  been  made  through  the  bill  or  body  of  quartz  rock 
iuto  a  large  basin  formed  by  the  excavation  of  material,  some  of  it  valu- 
able, but  a  large  quantity  too  poor  for  working. 

Short  drifts  have  been  run  into  the  hill-aides  in  various  directions, 
which  at  the  lime  of  our  visit  were  not  worked.  Tlie  richer  ores  were 
being  assorted  for  milling,  the  mine  furnishing  but  eight  or  ten  tous  per 
day  of  valuable  material.  Ouly  ten  men  were  employed  on  tlie  works 
at  the  time,  the  mine  having  recently  passed  into  new  hands. 

With  reference  to  the  tunnel  cutting  bUad  lodes,  we  are  not  prepared 
to  express  an  opinion,  the  very  name  implying  a  complete  want  of  kuowl- 
e<Ige  of  the  subject  The  possibility  barely  exists,  with  the  past  history 
of  mining  giving  strong  practical  evidence  against  the  probability  of  a 
favorable  result- 
As  an  exploring  work,  we  think  the  Sutro  Tunnel  may  claim  to  deter- 
mine with  siifllcient  certainty  the  oi-e-bearing  character  of  the  tlreat 
Flowery  and  Wonte  Christo  lodes,  and  settle  definitely  the  question 
whether  theComstock  lode  at  great  depths  continues  in  richness;  or,  as 
is  believetl  by  some,  becomes  worthless  as  the  deep  levels  are  opened. 
It  is  somewhat  remarkable,  as  beaiing  on  this  subject,  that  the  Crown 
Point,  onco  justly  esteemed  valuable,  and  ranking  high  in  the  stock 
hoard,  became  almost  worthless  under  the  supposition  that  the  mine 
was  worked  out.  By  the  energy  and  perseverance  of  the  superintendent, 
tlie  owners  were  rewanled  by  the  discovery,  at  deep  levels,  of  one  of  the 
richest  bonanzas  yet  found  on  the  Cotnstock  lode,  which  sent  the  stock 
up  from  $2  oO  iM?r  shan^  to  over  $300.  It  must  be  borne  in  mind  that  at 
two  or  three  [loints  shafts  reaching  as  low  as  the  tnnnel  will  be  sunk  by 
the  time  of  its  possible  completion.  This  will  not  be  so  complete  an 
ex{>osure  of  the  \'alue  of  the  lode  as  drifts  from  the  lateral  tunnel,  made 
at  coruparatively  small  expense,  at  numerous  points  along  its  course. 

We  cannot  but  think,  therefore,  that,  as  an  exploring  work  for  deep 
mining,  the  Sutro  Tunnel  may  justly  claim  favorable  consideration. 

ICespcct fully  submitted. 

H.  G.  WEIGHT, 
Lieutenant  Colonel  of  Enffineers,  Brevet  Major  OeneraU 
J.  G.  FOSTEK, 
Lieutenant  Colonel  Engineers,  and  lireret  Major  General, 
United  States  Armp. 
WESLEY  NEWCOJIB, 
Ciril  and  Mining  Engineer. 

Brigadier  General  A.  A.  HuMPHEETS, 
Ckie/  of  EnffineerSf  United  Utatea  Army,  Washington,  O.  C. 
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Office  Sutko  Tutoel  Cosimissios, 

New  i'oi-i,  December  2,  187L 
Geserax.:  I  have  the  honor  to  transmit  herewitJi  a  letter  fimn  )!:. 
Adolph  Sutro,'  in  which  he  states  that  he  has  not  been  able  as  jet  r 
prepare  the  paper  which  he  desired  to  furnish,  relative  to  the  advx. 
tiiges  of  the  tunnel  as  compared  wirh  the  present  method  of  working  il* 
mines;  but  he  incloses  a  printed  copy  of  a  speech  delivered  by  him  i; 
Virginia  City,  in  support  of  his  project,  aud  desires  that  it  may  be  adiln! 
to  the  appendix  of  the  commissioners'  report. 

This  printed  speech  is  also  inclosed,  and  I  would  ask  that  it  be  «- 
tacbed  to  the  appendix  of  the  report,  as  desired  by  Mr.  Stitro.    IwooU 
further  suggest  that  his  letter  be  also  appended. 
Very  respectfully,  your  obedient  sei-vaut, 

H.  G.  WRIGHT, 
Lieutenant  Colonel  of  ^Engineers,  Brevet  Major  Oeneral, 

Senior  O^cer  of  CantmiuioM. 
Brigadier  General  A.  A'.  Humphreys, 

Chiff  of  Engineers,  United  States  Army,  Washington,  D.  C. 
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APPENDIX  A. 

Ettmate*  of  eo»t  of  the  Surra  I^nnel. 

Cost  of  sinking  sbnft  Ifa.  1,  109  Bijnare  feet  arcn  an<l  depth  nf  5.'!0  foet. 
iQcllldinfi  tools,  lubor,  and  materiala  of  all  kinds,  at  $-10  24  per  foot  of 
duiitb,  {l>ein|;  tbe  avcragu  cost  iu  the  seven  principal  niiiira  nf  tlte 

Conistocb lode) f31,3S  :'• 

Same,  abaft  No.  a,  lOi)  squore  foot,  1,035  feet  drop,  at  $10  24 n,i*'-- 

Same,  sliaft  No.  3, 109  eqnaro  feet,  1,319  feet  deep,  at  $40  'iA 53,ifi-i'" 

Same,  shaft  No.  4,  109  square  foot,  1,499  feet  deep,  at  $40  24 W.Siy:- 

Same,  shiift  No.  5,  109  sqaore  fout,  1,41£  feet  deep,  at  $40  24 Ss.aTil  ••• 

Some,  shaft  No.  6,  lOU  sqnaro  feet,  1,465  feet  deep,  at  $40  24 5i-,S61    ■ 

iVriiminors  funneb  or  driflt. 

Coet  of  labor,  tools,  and  materials  of  oil  kinds,  for  drift  of 

main  tiinnul,  G  feet  nide,  7  feet  high,  and  1<J,T90  fx^t  long, 

at  &19  90  per  runoiug  foot,(bciiig  the  average  cost  of  3,1^ 

feet  eomnleted  Juij  1,1871) $393,^31  00 

Deduct  value  of  ouu-half  of  timber  of  drift,  which  may  be 

DsedoguiD  as  tho  enlargoment  progrceses 14,G44  GO 

379.1MII 

Cost  of  labor,  tools,  and  muterinls  of  all  kinds,  need  in  drifts 

□f  branch  tunnel,  6  feet  b;  7  feet,  by  12,000  feet  long,  at 

$19  90  per  running  foot 238,800  00 

Deduct  value  of  one-half  timber  of  drifts  used  a  second  time        8, 6)W  00 

2»,»" 

Cost  ofenlargemeot  of  drift  to  full  size  of  tunnel,  i:;^  feet  bv  12  feet,  bv 

19,720  il'ct  long,  3,3ri6,400  cubio  feet,  at  25  ci-nts ," sei.«"  * 

Same,  of  braneb  tunnel,  12,000  feet  long,  1,440,000  cubic  feet,  at  25  centa.  3GP.l*'»  " 
Cost  of  timbering  main  tunnel  full  size,  19,720  feet  in  length,  at  $17  34 

per  rnnuinsfoot , 311,944  ^^ 

Same,  of  the  branch  tunnel,  12,000  feet,  at  $17  34 9>*,W(i"' 

'  S^'o  Appendix  M. 
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Cnst  of  general  mut:>rial  aud  euadrief,  incladiug  earvoying  inatrumeuts, 
lurgo  Cranalt  buililiDg  tor  the  aaate,  buurding  and  loclcing  houses,  bams, 
horses,  carts,  iDagazines,  blowers,  aii-pipes,  &c.,  for  four  shafts  or  uiaia' 

tunnel , $66.4^  00 

Same,  for  branch  tannel,  two  shafts aO,000  00 

Cost  of  hoistinif  and  i>iuiipini(  encioes  and  jtmchinery  for  four  shafts  of 

main  tuiincl  r. 121,679  00 

Saint,  for  branch  tunnel,  two  ahafta 108,930  OU 

C'oHt  of  boilers  and  parts,  four  shafts,  main  tunnel '£.i,7Sly  40 

Cost  of  boilers  and  parts,  two  sbatts,  branch  taanel 25,3i>(i  00 

Ciist  of  labor  anil  mat  uriuls  for  tho  erection  of  machiuery,  and  toiDpocary 

buildings  to  cover  the  same,  fur  the  four  shafts  of  main  tunuul 33,96!>  00 

Some,  for  the  two  sbafla  of  branch  tnn Del :il,&10  00 

Cost  of  material  and  time  em|iloyed  in  attendiug  machinery  dnriag  the 

sinking  of  four  shafts,  main  tunucl 1:^,734  27 

Same,  for  tbo  two  shafts  of  branch  tunnel 62, 48^  50 

Same,  duiing  the  runuitjj;  of  the  prelimiuary  tunnel  of  thij  main  tunnel..  3-i4,7d4  90 

Same,  of  branch  tunnri aiG,523  28 

Cost  of  appliances  for  banling  rock  and  ore  out  of  moin  tunnel 50,000  00 

(Just  of  iippUances  for  bauiini;  roek  and  ui'e  out  of  branch  tuunol  £>,  000  00 

Add  for  oHleo  expenses,  sujKrinteudence,  engineering,  ^iid  contingHncies, 


Total  cost  in  gold 4,41d,329  CO 

RECAPrrULATION. 

Msls  tunnel.  Brsucb  tunnel. 

Sinking  shads Sl75,9C9  52  $117, 90U  20 

Running  preliminary  tnoDcIs 379,176  40  2i!9,920  00 

Ealaraement  of  drifts  lt>  size  of  tnnncl 591,000  00  360,000  00 

TimberinR  full-size  tunnel 341,944  80  20-i,0HO  00 

General  tiiitterials  and  Bnndries 66,439  00  20,000  00 

Engines  and  machinery 121,679  00  108,930  00 

Boilers  and  attachments 33,736  40  25,256  00 

Eniclion  of  machinery  and  temporary  buildings  for  same.  32,265  00  21,510  00 

Attending  machtnery  in  sinking  shafts 138,734  27  82,4'ffl  50 

Ditto  in  running  preliminary  tnn nels 321,784  90  21U,.'^23  2S 

Endless  wire-rope,  &c 50,000  00  35,000  00 


engineering,  contingen- 


3,256,329  30    1.425,611  96 
451,265  ee        285,122  39 


2.707,595  15    1,710,734  :15 


Time  required  to  anupUte  liiRncI. 

Depth  of  shaR  No.  4,  (the  deepest) 1,499  feet. 

AviTnj;e  daily  progress  in  the  shafts  of  tho  Comstock 3  feet. 

Kiimber  of  days  ivitnirud  to  sink  shaft  No.  4  1,499  feet 500  days. 

Whole  length  uf  main  tunnel 19,700  feet. 

Distance  penetrated  by  preliminary  tnnnel,  Jtily  1, 1971 2,  IC5feot. 

Average  daily  progreMin  preliminary  tnnnel 41*,^  feet. 

Distauce  penetrated  when  shaft  No.  4  reaches  tnnnel  level 4,2U0feot. 

Distance  remaining  to  be  )ienetrate<l  at  that  time 15, 530  feet. 

Number  of  available  working  headings - 9 

Greateet distance  to  bo  penetrated  by  anydrift  to  meet  tho  drin  from  the 

adjacent  shaft 2, 432  feet. 

Time  retjnired  to  mn  above  distance  at  4.15  per  day 586  days. 

Total  lime  required  to  sink  shafta  and  run  drifts 1,086  days. 

Additional  time  required  to  enlarge  tunnel  to  full  size - 100  days. 

Total  time  required  to  complete  main  tunnel 1,186  days. 

Nmnber  of  years  required  to  complete  main  tunnel 3^  years. 

Numbi'r  of  feet  of  branch  tnnnel  run  from  four  headings  at  bottom  of 

shofta  Nils.  !>  and  G,  1,465  feet  det'ii,  when  main  tunnel  is  eompletc<l  . . .  414  feel. 
Additional  time  ri^nired  to  esteud  branch  tunnel  to  12,000  feet  working 

two  headings ,' SOdays. 

Total  time  to  complete  main  and  branch  tunnels,  (mannal  labor) 3^^  years. 

Total  lime  to  complete  main  and  branch  tunnels,  (by  macbinet;) Sy^yeara. 


REPORT    OF   THE   CHIEF    OP   ENGINEERS. 


Circular  i«  n^erittMniUmt  of  nMMt. 

Ofvicb  Sutro  Tcnshl  Commibsiok, 

rirginia  Cily,  Knxida,  Julg  — ,  ISH. 
Sir  r  By  the  act  of  CongKae  apnroved  April  4,  1^1,  this  commiBBion  is  reqaiied  1« 

report',  onioiig  othute,  upou  thu  follovriiig  points,  viz; 

1.  The  value  of  tbo  bulliun  pYtracted  fcou  the  minea  on  the  ComBtock  lode. 

2.  Tbeir  present  and  probable  future  proilui^tion, 

3.  The  KCDloEiciil  und  practicol  value  of  said  tuuuel  as  an  ezploriug  work. 

Much  ol  the  luforniatiou  rtquired  liy  tho  above  Can  bo  obtained  ouly  from  the  con- 

Jianiee  engaeed  in  miniog  on  the  Comatock  lode ;  and  a*  regards  the  rest,  the  in- 
ormation  'which  tho  compauica  can  afford  nil)  bo  of  tbo  highest  valne  to  the  coiiimiF- 
sioD  ill  the  diacharge  of  its  dutiea.  I  ani,  therefore,  iDStructcd  to  reqnpEt  of  von  yout 
viena  in  writiug,  ujiou  the  |M)iuta  above  quoted,  as  well  aa  upou  any  others  Tviiicta  ;on 
may  (teem  to  have  a  bearing  upou  tiio  question  of  thecouatmctiou  of  the  Sntro  TonitrL 
I  bIbo  take  tbo  liberty,  under  tho  inalructions  of  the  commiBsion,  to  append  ft  seiiM 
of  queations  baviuK  a  bearing  npon  the  portions  of  our  duties  not  enumerated  ahovr. 

yours  ■  ......        -.^-... 

coat  ol 

Should  yonr  reply  to  the  foregoing  not  be  ready  before  the  commiBsioD  leAve  Tii- 
ginia  City,  please  fornard  it  addressed  to  ine  at  the  Army  Building,  Netr  York  City. 
The  earliest  practieablo  answer  will,  however,  oblige. 

Very  respectfully,  yoor  obedient  servant,  

H.  G.  WRIGHT, 
Breeel  Major  General,  Senior  OJpcer  of  CmtaiiMiM. 

To , 

Superintendent  of Mine. 

The  following  are  the  qnestiona  to  which  answers  are  aaked : 

1.  Cost  at  vnrions  depths  of  sinking  ahafts,  eetimated  by  cubic  foot  remoTcd,  or  by 
the  tanning  loot  for  a  shaft  of  given  dimensioDS. 

2.  Tlie  jiresent  cost  of  timbering  the  same,  with  increase,  if  any,  with  the  depth. 

3.  Tho  cost  of  drifting  in  tho  varioua  rocks  mot  with  in  your  operations ;  eatiinalcd 
either  by  the  cnbic  foot  or  by  the  running  foot,  epecifyiag  the  dimensions  oif  the  aim- 

4.  Tbo  cost  of  timbering  the  same. 

6.  Tbo  daily  progress  made  in  the  ahafla  and  drifts  thiongh  the  various  rocka,  lb* 
largest  force  that  can  be  worked  to  advantage  being  employed. 

&  Tbo  cost  of  raising  ore,  water,  &c.,  from  varions  deptha. 

7.  The  cost  of  pumping  at  your  mine  for  twelve  months;  preferahly  for  the  y«*r 
ending  June  30,  It^l. 

B.  Has  the  water  in  your  mine  increased  or  diminished  with  the  depth,  and  in  whit 
proportion  t 

9.  The  eost  per  ton  of  ore  for  niilliDg ;  and  where  the  cost  of  transportation  to  the 
mill  is  included,  the  cost  of  the  latt«r. 

10.  What  is  the  present  cost  of  the  artificial  ventilation  of  yont  mine,  and  bow  doH 
it  increase  with  the  depth  f 

11.  How  long  a  time  at  the  present  progress  of  working  will  it  require  to  exhaust 
all  the  profitable  ore  in  tfaemiue,  abovo  the  600-foDt  level f 

13.  How  long  between  the  GOU  and  1,000-foot  levels  I 

13.  At  what  <lepth  will  the  prcseut  machiuery  be  available  for  hoisting  the  oie  or 
clearing  tho  mine  from  watcrf 

14.  What  additional  expense  will  be  incurrod,  if  any,  per  1,000  feet  of  additional 
depth  for  the  putposea  above  named,  calculating  from  the  1,000-foot  level  1 

15.  What  is  the  width  of  the  lode  and  also  of  productive  vein-matter  at  the  varionl 
levels  of  your  mine  T 

16.  What  has  been  the  expense  of  prospecting  the  mine  for  tho  year  pawed  I 

17.  How  does  the  pay-ore  compare  at  each  level,  from  the  surEsce  downward  T 
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Office  Ophir  Silvbb  Mininq  Company, 

Virginia  Citg,  Nevada,  September  il,  1871, 
Sm:  In  compliance  with  your  communication  of  Jul;  26,  oHking  my  views  upon  the 
question  ol' the  construction  of  t4ie  Sutro  Tunoel,  Ibogleave  toreBpvctfnllyBubuiit  the 
following : 

Answer  to  congressionnl  qneafion  No.  I,  the  value  of  the  bnllioa  extracted  from  the 
niinca  aa  the  CunLstoch  lode. — Bullion  cxlTactdl  from  tbe  Ophif  mine  since  the  ini^or- 
poration  of  the  coiujiauy,  in  Jnl,v,  It^tiO,  ^,031,539  10. 

Noe.  3  and  3.  Their  present  and  prubnlile  fntare  prodnction,  and  the  geological  and 
practical  value  of  said  tunnel  as  au  exploring  work. 

In  answer  to  congressional  qni'stion  No.  3,  I  will  briefly  state,  as  to  its  geological 
value,  I  am  not  comjietent  in  judge ;  but  aa  to  the  practical  value  I  will  otl'er  a  few 
rt-murka :  First,  I  will  consider  its  vaino  as  an  avenue  through  n'hieh  all  the  mines  on 
the  Coinstock  ma;  be  worked,  ns  it  is  claimed  by  Mr.  Sutro  that  all  the  macbiuerj'  on 
the  lode  ma;  bo  dispensed  with  both  for  hoistiug  and  pumping,  and  tho  entire  bnsi- 
ncss  of  or  work  of  all  the  mines  bo  carrieil  ou  through  his  tunnel.  Yon  will  please 
consider  the  tunnel  with  all  its  latund  drilts  ciinipletcd,  aud  all  the  mines  on  tho  Cbui- 
Btoch  being  worked  through  it.    No  machinery  is  usetl  on  the  surface. 

We  have,  to  begin  with,  (iwige  IIP,  "  Sutro  Tunnel,")  S,000  niiuere  to  carry  to  and  from 
their  work,  an  average  distance  from  the  month  of  the  tunnel  of  four  aud  a  half  miles. 
Thrso  :t,00()  luineTH  divided  into  three  shifts  of  eight  hours  each,  glres  us  1,U00  men  on 
f;ich  watch.  Allowing  ten  men  to  a  car,  it  wouli!  require  one  hnudreil  cars  to  convey 
the  men  into  the  tunnel.  The  train  would  occupy  1,^00  or  1,5U0  feet  in  length  of  the 
tunnel,  and  when  the  head  of  this  train  would  r«acli  tbe  place  of  destinution  tlio  rear 
curs  would  he  quite  au  inconvenient  dintanco  back  froui  the  place  of  destination, 
t he rebv  creating  mnch  confusion  and  more  or  less  delay.  It  is  at  tliis  poiut  that  the 
miners  grcatost  trouble  begins,  tbeir  respective  stupes  and  plocei  of  work  being  far 
above  lliem.  The;  conimencu  to  climb  tbe  ladders,  and  g'l  up  various  heights,  many 
fiom  500  to  1,000  feet.  The;  arrive  at  the  place  wliero  their  day*s  work  is  to  lie  done 
iu  an  eshausti^d  condition,  positively  uutit  and  unablu  to  do  a  day's  work. 

Tbe  timbers  used  in  lliu  various  mines  are  to  be  conveyed  to  their  reHiicctive  desti- 
nations by  the  same  ted  ion  h,  slow,  and  expensive  routes — expensive,  bccii  use  time  in 
this  coiintr.v  is  money  in  fact,  the  most  cxi>ensive  commodity  that  ie  employed  in  the 
working  of  these  mines. 

Suppose  a  cave  is  tbreattned  in  some  one  of  the  most  distant  or  inaccesHibto  of  tbe 
mini's.  A  car-load  ortwu  of  timbers  imniediiitely  and  judiciously  used,  might,  aud  often 
dors,  prevent  a  disastrous  cave.  By  the  present  mwie  of  working,  in  such  a  continjienL-y 
as  the  bImivo,  tho  miner  wonld  send  his  order  nji,  and  in  a  very  few  minutes  the  return 
cage  would  bring  the  desired  timbers,  and  in  a  few  minutes  more  the  timbere  would  be 
in  place,  and  the  threatened  disaster  averted.  How  wonld  it  be  in  working  through  the 
tunnel  T  The  miner  wonld  first  give  his  order  for  timbers,  tlin  oi'der  ciiuveyed  down 
thf  ladder,  probably  1,000  feet  to  reach  the  tunnel,  then  out  of  the  tnnuel,  a  distance 
of  four  or  five  miles,  to  tho  carpenters'  shops  at  the  mouth  of  tho  tunnel ;  the  timbers 
procured  and  sent  by  return  cars  to  the  foot  of  the  upraise,  then  raised,  b;  some  as  ^et 
unexplained  process,  to  the  point  of  danger  or  trouble.  In  this  way,  hours  might 
elapse  heloro  the  much-nwded  timbers  would  arrive,  and  then  they  would  probably 
arrive  too  late  to  prevent  great  damage. 

Another  disudvantl^;o  in  working  tbe  mines  throngh  tho  Sntro  Tunnel  is,  the  month 
of  the  tunnel  being  located  several  miles  fartlicr  from  the  timber  anil  luml>er  supplies, 
woulil  neci'ssarilv  increase  the  cost  of  tbe  same  two  oc  three  dollars  per  thousitnd 
more  thau  when  ilclivcrcd  at  Virgiuia  or  Gold  Hill. 

The  foregoing  are  some  of  tho  practical  objections  to  using  said  tunnel  as  an  avenue 
thronsb  which  to  work  the  mines  on  tbe  Comstock,  and  as  a  practical  miner  of  more 
than  forty  years  eipericneo  in  various  kinds  of  mining,  1  make  this  assertion,  that 
shoDid  tbe  tunnel,  with  all  its  lateral  drifts,  be  oSered/rtc  o/  charge,  not  one  mine  on 
the  Comstock  would  be  worked  through  it.  And  why  I  Because  the  present  mode  of 
working  la  cheoper  and  more  expeditious. 

Now  1  will  oner  a  few  remarks  regarding  the  various  charges  imposed  upon  tbe 
mining  companies  for  the  privilege  of  working  through  this  tunnel.  Mr.  Sutro  (page 
1G6  of  bis  book)  estimates  the  daily  yield  of  all  the  mines  on  the  Comstock  at  1,54)0 
tons.  For  the  right  to  transport  this  ore  through  the  tnnnel,  tho  mining  companies 
must  pay  ^<  cents  per  ton  per  mile,  or  about  an  average  of  81  121  per  ton,  amounting 
to  aUfi^  5U  per  da;,  or  (615,937  50  per  annum.  There  should  bo  adilnl  to  this  a  like 
amount  fur  debris  or  waste,  which,  including  that  from  oil  the  shaft s,  winzes,  upraiies, 
■ad  drifts  purel;  of  a  prospecting  character,  would  be  more  likel;  to  overrun  than  CkU 
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below  this  omoniit,  which  gicea  na  $2  25  per  ton,  or  ^,375  per  day,  aw  the  l»ip-  -_-. 
per  annam  of  gl,231,ST5. 

In  addition  to  Ibis,  wo  havo  the  trans  porta  dion  of  the  niiQers,  which,  as  hf  en'ai.- 
3,000  men  to  raise  1,500  tonn  of  ore,  i^ivea  as  two  men  for  enrb  and  cTcrr  too  <.1 
equal  to  (I  per  ton,  or  a  total  thiiB  far  of  ^  35  ]>er  ton,  or  ^,6T5  per  ilaf ,  or  iL   : 
Kum  per  aunum  of  ^1,779^5. 

As  large  as  this  Hum  is,  ne  miiBt  again  oild  to  it  the  cost  of  conTcying  tbv  i>~  ' 
to  tbe  reepculive  mines,  nhich  is  25  cents  per  ton  per  mile,  (411  cubic  fnt  or  4-  . 
board -measure  being  recltnned  as  ooe  ton.)  and  be  estiinates  the  total  concumpi,  t 
timber  per  anuiun  (jiage  18)  to  be  16,000,UOO  feet,  which  givis  us  X{,Xt:H  tona :  r.  .■ 
at  an  jiveragri  triiiiHportation  diatanco  of  four  and  a  half  miles,  amounts  tu  H  \:-  ■ 
ton,  or  a  total  for  tliis  item  of  S37,iy(0 ;  or  (>.«  cents  |>ertunof  ore,  adiled  to  ihr;.  - 
amounts  to  81,H16,875.    And  .vet  wo  are  not  quit*- through,  for  wo  si  ill  hnvctoa.i> 
indefinite  amount  of  50  cents  per  bead  for  all  anperintendcnts,  foremen,  tbrira-  ' 
snta,  attaeh^  and  visitors  that  go  in  aud  out  of  tbls  famonn  tnnncl.    Takiit;  V. 
Sutra's  estimate,  wc  now  have  taxes  in  specified  itema  aniuuDling  to  $3  3lJi  pre  i 
andfoTwhatf    Fur  the  privilege  of  working  tbe  mines  in  a  moru  exiwusive  uii  >- 
convenient  way  than  tbe  present  inoilo  of  working  them.    But  Ihns  far  ihrrr  !•■ 
redeeming  feature  in  the  contract.    It  is  this:  it  is  optiouai  with  Iho  (lifffrrnl  n-i-:' , 
companies  wbelber  tbcy  pay  any  or  all  of  the  before-mentioned  tarida,  for  if  tbr;  i. 
not  work  through  tbe  tuutiol  tlicy  need  not  pay  auy  of  them. 

We  now  coDie  to  a  tax  that  is  uioru  nrbitrury  in  its  character.  Komineou  ibeli'i- 
Btock  lodo  can  escape  its  provisions.  Uiawbat  istermod  the  two  dollars  fi-r  :- 
royalty,  wliicb  is  intended  to  be  a  compensation  for  draining  the  minm,  aud  'u<.]i  ■ 
til  he  a  cheaper  mode  of  drainago  than  that  of  pnmpiof;.  tbe  mode  now  in  one.  1 ' 
now  proceed  to  tbe  consideration  of  that  brancli  of  the  Sntro  TnnDcl  qufsttos  |t.  '. 
cally  considered.  These  mioes  havo  been  worked  for  about  twelve  years,  murr  <>r  - 
cxteuBively.  It  is  ltttl»  more  than  ten  years  since  I  first  took  cbargi-  of  »  miU'  '■<. : 
Comstock.  Fornlmiit  tbrce-quarters  oft  hat  time  I  havebeim  inchargi'  of  mini-.  V- 
haviuslMWu  absent  from  tbia  locality  about  two  and  a  halfycara  of  tbo  last  Im:  L 
1  speaE  on  this  question  from  experience. 

Tbe  mine  that  I  am  now  in  charge  of.  and  have  been  for  mom  tbnn  thre<>  yraro  i-.~ 
(tbe  Opbir,)  has  been,  end  is  atill,  celebrated  ae  being  much  the  wi-ttiiii  uiiur  ■  b  i 
Comsti>ck,  and  yet  we  have  no  difUcnlty  in  overcoming  nil  trouble*  uf  an  Oiinni'i-  -j- 
ture,  ncilber  do  we  anticipate  auythiug  in  tbe  future  uf  that  character  that  will  .  - . 
na  aerious  trouble. 

After  tht'M^  general  remarks  I  will  proceed  with  a  few  estiuiates.  Mr.  Siitto  li'ii  i  ^ 
17)  gives  us  nn  estimate  of  what  it  will  cost  to  pump  in  all  tbe  mines  on  tlu'  t'i>j.~'  ■■ 
when  a  depth  of  1.550  feet  is  attained.  After  very  elalionite  tigurinf;.  be  K>ve«  ii>  '' 
astonishing  aum  of  $.'i,91I,5G0  per  annum.  That  depth  is  very  nearly  reiicbnl  si  I'  - 
time  in  all  the  prominent  niiues,  and  a  comparison  can  now  very  justlj'  br  i 
between  tbe  estimates  made  by  Mr.  Sutro  and  the  actual  cost,  which,  takiu;:  Tb-<'  < : 
nn  a  guide,  for  tbe  year  endiug  May  31,  1871,  will  not  exceed  the  i^uin  uf  fl7ti.'  •  ' ' 
all  tbemines,  showing  the  osttiuate  of  Mr.  Sutro  to  be  very  wild,  and  renilrr-  cal.  -- 
lions  based  upon  that  estimate  nnreliableiu  tbcextreme.  Whati8tb«cb«ap«ita>Hii'-'-< 
economical  mode  of  freeing  tbe  mines  oD  the  Comstock  from  water — tin'  prevriil  |>!^  -  < 
pumping,  or  by  means  of  the  proposed  Sutro  Tunuel  under  the  existing  traurbi'<* 

1  state  that  tbe  present  cost  of  pumping  will  not  exceed  91.°.0,(iOC  p<-r  anunni. 

Taking  llie  estimate  of  Mr.  Sutro  as  correct,  that  tbe  daily  yield  of  tbe  miiw  i<  1  ''*' 
tons,  or  547,500  tons  per  annum,  the  two  ilollars  per  tou  royalty  give  a  som  prr  wl  <s 
of  £1,095,000,  tbe  cost  of  diaiiiage  through  Ibu  tunuel. 

Comment  on  these  two  propositions  1  bold  to  bo  soperflnona.    There  are  tito  ]•:■ ' 

Sal  causes  or  reasons  operating  to  reduce  tbe  cost  of  pumping  on  tbe  CamKtoct  id  ■» 
iture  as  compared  with  tbo  past ;  aud  these  are,  first,  tbe  great  reduction  in  tbf  i'>-r ' : 
fuel,  (aud  that  reductiou  is  bound  to  coutinuo  until  it  reaches  a  price  about  half  ikr  p' 
ent  cost ;)  and, secondly,  the  positive  decrcoao  in  tbe  quantity  of  water  as  pmiri'i>:' 
is  attained  ;  for  I  bold  that  there  ia  no  more  certain  event  of  tbe  fniAire  Ihiu  Ihit  i*' 
water  will  decrease  in  the  Comstock  as  the  mines  grow  deeper,  tbo  apiaioiC'tf  >!: 
Sutni,  Frofrssor  Richtbofen,  or  any  other  scientiliu  gentlemen,  to  tbeeontraiy  ■»■(* 
standing,  and  tbo  idea  of  running  a  tunnel  lour  roiiea  or  more  in  length,  al  an  voij.' 
of  millions  of  dollars,  to  tap  what  is  almost  certain  la  be  very  nearly  a  div  6»3:<- 
seems  to  me  to  partjike  of  tbo  absurd  iu  the  extreme.  This  is  a  dry  conDtr;,  ud  ti 
wbo  have  looked  upon  it  know  it. 

As  a  veuttlaUir,  tbis  tnunel,  if  flnisbed,  would  amonol  to  just  what  a  cootrrL-t 
between  any  two  or  more  mines  would— no  more  and  no  less.  Neillier  onecnaWp"' 
bly  bo  madu  to  veutil.ite  auy  exploring  or  prosi)eeting  work  for  which  soon- 1^-^'  ■' 
artificial  ventilation,  either  by  patent  blower,  air-pumpa,  or  some  other  iDon  eifc  »« 
method,  is  necessary. 
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Tukiu)!  a  practical  and  tbe  tQ< 
fnr  dcvelopcil  nill  ivaiTaiit>  I  ai 
»t»Ddi[lK  Professor  RichthofeD  ci 
litic  aitd  theoTetioal  vision  he 


But  llie  moat,  importaot  question  of  all  in  this  coDoectioD  presents  iteelf,  8ud,  as  yet, 
is  una DBwcrod— docs  ore  in  pajiDg  quantities  exist  in  tbe  Comatock  at  tbese  great 

~  '  '  ■-     ■       -   .■         jgj  hopeful  view  of  this  question  that  tlio  facta  tbua 

1  compelled  to  say  Ibere  are  grave  doubts,  notwith- 
)uies  to  the  rescue  and  asenrea  us  tbat  by  bia  acien- 
3B  it,  and  there  is  no  doubt  but  ore  in  pajiug  quanti- 
\  L'xiHls  in  the  Comat^iek  fissnre  from  the  surface  to  untold  depths.  Bnt  gentlemen 
of  his  clnsa  Lave  deceived  us  so  often  tJiat,  I  am  aorry  to  any,  we  miners  have  little 
faith  in  their  scientific  prognostications,  , 

1  will  now  proceed  to  consider  the  following  qucstioQs  propoaodeil  by  tbo  commisaion, 
80  far  BB  tbey  apply  to  tbe  workings  of  the  Opliir  mine : 

I.  Ooat  ut  various  depths  of  sinking  shafta,  estimated  by  the  cubic  foot  removed,  or 
by  tho  running  foot  for  a  shaft  of  given  dimensions. 

Actual  cosf  of  sinking  main  dufftfrom  TiO  feel  to  1,002 /iKf =262 /«(. 


■ 

Total  cost. 

Coat  per  foot. 

Labor: 

Miners 

Carmen 

eiO.OM  00 

y^Doo 

813,778  00 

1,  m  81 
151  40 
244  65 

2,765  00 

Wood-haoling 

Powder: 
047^  pounds  iriant  powder 

19500 

roosi 

$48  85^. 

3SttA- 

Steel: 

Caudles: 

Wood: 

ta 

Total  amou 

18,060  86 

46Afi, 

3.  The  present  cost  of  timbering  the  same,  with  the  ii 

Aettial  coat  of  timbering  main  ikqfl, 
47  sets  timbers,  S  feet  each  =282  feet 


Total  coat. 

Cost  per  foot. 

Timbers  in  set : 

$1,977  00 
9S0  00 

t?  01 
326 

Labor: 
1  carpenter  and  ItimbermoD,  at  |G  each  per  dair 

2,897  00 

Ko  IncnMc  fiir  greater  ilepthi. 
73  E 
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Total  ooet.      Cost  per  fnot. 


CoBt  of  ainkinf; 

Cost  of  timbering 

Tota)  (iniouuta, . . 


Coil  of  running  dr{ft  front  700-foot  lercl,  866  feet. 
BlBBtins  groQuil.     Xo  timbers  required.    Size  of  drift,  4  feet  Gincbea  Tidebj-Gfw 
G  iDchea  liigh.      Time,  6  months;    Fobruai?  1!>  to  October  15,    1668.     Six-bmir 
watcbea — three  men  od  eacU  n'atcb. 


Cant. 

Pfrfoot. 

Labor; 

Miners 

Blacksmitbs 

flG,596  00 

1,(58  00 

918,048  00 

:l,099  72 

132  73 

467  00 

21,747  M 

e&f^ 

4.  The  cost  of  IJmberiDK  the  same. — No  timbers  niied. 

5.  Tlio  daily  pTLj^resti  made  in  tho  sbafts  and  drifts  tbronKh  tbe  variona  racks,  tlir 
largest  furce  tbat  can  be  nnrked  to  advantage  Iieinji  oniployi'd. 

It)  maiu  shaft,  described  in  aaswer  to  qui^stion  Ho,  1,  six-lionr  watebes  are  Tockrd. 
witb  six  men  on  each  iratcb.    Average  daily  progress,  3.06  feet. 

la  ranoing  drift  described  in  answer  to  No.  3,  siic-honr  watches,  with  thtM  nta 
pur  watch,  were  employed.    Average  daily  progress,  3.o7d  leet. 

<!.  The  cost  of  rnisiog  ore,  water,  &c.,  from  varions  deptlis. 

Estimate  of  cost  of  raising  ore  from  u  depth  of  1,750  fei-t,  (level  of  the  Satro  Tna- 
nd,)  with  Ihc  macbinery  now  in  nse.  Size  of  cylinder  of  boUttng  engine,  18  iacbri 
by  'il  inches. 

This  estimate  is  bused  npon  tho  following  proposition :  That  two  reel-abafi*  1* 
conpled  into  one,  running  one  cage  up  and  one  down  at  the  same  time ;  micbiDerr 
being  scaled  so  that  speed  of  the  cage  in  the  shaft  is  UOO  feet  per  loiuate ;  dooUc-dnt 
cages  being  used,  hoisting  two  ears  at  a  time,  each  car  containing  1,500  pounds  of  otr. 
Estimated  to  moke  six  trips  per  hour,  inclusivo  of  all  necessary  stoppages  or  dcltjt 
occasioned  by  lowering  anil  hoisting  men,  and  lowering  timbers  into  toe  miiie,  snd  sH 
necessary'  delays  for  repairs : 

EngitteeiB'  wages,  per  day |10S 

Foremen's  wagea,  per  day . .. ...       IM 

Wood-haul  era"  wages,  per  day Si* 

Thme  cords  wood  per  day 30  W 

Tor  for  ropes  and  oil  for  machinery,  per  day "i^ 

Scaling  boilers,  per  day l"" 

Wear  and  tear  of  machinery,  per  day j* 

Interest  oit  cost  of  macbiiiery,  ('26,000,  at  1  per  cent,  per  mouth '^ 

Total  amonnt 0» 

Total  cost  per  day  for  hoisting  316  tons  of  ore  1,750  feet,tB3  96,ar,S9L6«at*F«r 
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7.  Theeost  of  pnmpinKat  yoni  mjoe  for  tweilTeiiiontba,prereraIil7  fbr  the  year  end- 
ing  June  30, 1971. 

Actual  eottitf  pumping  IWfttt,  for  ihe  year  ending  Jfay  31, 1671. 

Pitman's  wages ^,007  50 

EusiDeeis  and  dremen 5,309  50 

Woodhanler 703  00 

■ 18,020  00 

Fuel: 

1,387  cordB  of  wood,  at  tl2.; 16,644  00 

«7f  touaof  coal,att20 555  00 

17, 199  00 

Oil  and  tallow: 

Latd  and  other  oils 215  67 

l,316poQnilBof  taUotr 1®  " 

Interest  on  cost  of  pnmprng-maoUiieiy,  (31,000,  at  1  per  cent, 
per  month 

Total  cost 

Talae  of  water  raised 

Net  cost  of  raising  water 

AnutuM  of  water  raiMd  dmimg  Me  jwur  ewtiiiff  JfogrSl)  1871. 
Monthly  average  of  daily  meararementa ; 


378  04 
3,730  00 


1670. 

June. 

18  iDch«t. 

Present  flow  of  water  September  10, 1871,  6  inches. 

11  incbeB. 

September. 

Decrease  in  amoimt  of  wat«r  at  700-faot  level,  from  Jane, 

10  inchcE. 

lero,  to  date,  72.23  per  cent. 

10  inchea. 

December. 

10  inchea. 

1871. 

9  inches. 

0  inches. 

0  inches. 

r- 

8  Inches. 
7  inches. 

13.  At  what  depth  will  the  present  machinery  be  available  for  hoisting  the  ore  or 
clearing  Hie  mine  uom  water  t — Hoisting  machinery,  2,500  feet ;  pnmplng  madiinery, 
1,500  feet 

16.  What  has  been  the  expense  of  pioepectingthe  mine  for  the  year  passed  T — Total 
miiie  expense  for  the  year  ending  Asgnst  31,  1871,  (140,571  ST.  All  work  being  of  a 
prospecting  natare. 

Shonld  any  of  the  foregoing  anewem  require  explanation,  I  shall  be  pleased  to  far- 
nish  the  same  at  yonr  leqaest. 

Very  respeotfoUy,  your  obedient  servant, 

S^perinteniai  Oghir  Blrtr  Mimng  CoN^ony. 
H.  G.  WniaHT, 

Bmtt  Maior  G«Mral  omI  Smut 

OHeer  Sittro  Iknnel  CowmMoit. 


by  Google 


1156  REPORT  OF   THE   CHIEF  OF   ENGIKEEB8. 

APPENDIX  D.  ^  -   , 

GOUU)   *   CCRRY.  -  3 

SUPEniNTENDEKT'S  OpnCE,   GOCLD  &,  Sjtf^ 

CuKRY  SiLVKR  Mining  Company.  ^»' 

Virginia,  Nerada,  Srpitmbtr  %  151 
General: — lu  accordtuico  witb   jour  rcqocBt,  I  herenitli  iuclose  auawei  tojiv 
lutcrrogatories  of  28th  of  Jnly. 
Yours,  reHpectfnlly, 

C.  C.  BATTEKMAK. 
Svperintendail  Goxld  ^  Citrrg  Siltrr  HifiKf  C*a^^ 

T  Sulro  Commitrion. 

No.  1.  The  vnlne  of  tbo  liullioa  c^^trnctcil  from  tbo  Comatock  lode  1 

Anatver.  Tlie  value  of  the  bullion  extracted  from  the  tioald  &,  Cony  mine  no  to  nd 
iDckidins  June  30,  1871,  is  $1&.!>!>5,233  24. 

No.  2.  riio  prcBcDt  and  probable  ftitun  nroductioa  I 

Answer.  Present  production  DOtbiDg — tbe  future,  dependent  upon  thesaeeaaelii* 
explorations  non  in  progress. 

Nil.  3.  Tbe  geological  ond  practical  volnc  of  said  tunnel  as  an  exploring  work ! 

Answer.  Geologically,  it  irould,  no  doubt,  be  of  value  to  tbe  scientist.  To  th  Tri- 
nel  Conipnn;  it  noulil  be  of  Kreat  value  as  dcteroiining  tlie  existence  ur  othfTnuci: 
ore  ilepoeits  nitbin  tbe  bounds  of  its  land  f;raDt,  ami  tu  tbo  castwanl  of  tbe  eiplin- 
tioiwi  made  by  the  mining  conipanica  at  work  upon  the  Comstock  lode.  To  tbe  0*- 
st«ck  it  nould  be  of  no  practical  value.  Tbo  advantages  of  ventilation  sappat<oli'> 
accrue  fi'om  the  couslructiou  of  tho  tunnel  ore  more  imaginary  than  pracIicaL  Tin 
cuneut  of  air  supposed  to  be  created  by  the  connection  of  the  tunnel  with  the  voikui; 
drifts  of  tliD  various  mines  will,  uo  doubt,  be  confined  to  tbe  main  drifts  uid  sbifv 
while  the  stopcs— which  are  tho  working  points  in  alt  mines — will  have  to  befnnu^ii'ii 
with  air  Ihcii  as  now,  b;  ortiticiul  menus,  which  can  be  done  by  air-engines  mnchaim' 
cheaply  through  tho  present  sliafts  than  through  the  jiroposed  ndit. 

Tbe  cconoiuy  claimed  over  tbo  present  method  in  bringing  tbe  ore  to  the  mrftm. 
entirely  imaginary  ;  that  I  assert  tlis  advisedly,  allow  me  to  call  your  attention  iui> 
tabic  in  answer  to  supplemeiital  question  No.  (>— to  the  accuracy  of  which  I  am  nillit: 
to  certify.  Tho  cost  of ''cbnteing"  tbo  rock  from  any  point  in  this  mine,  MT  ■''*■>  >t' 
alwvo  the  level  of  tbo  proposed. tiinuel,  would  be  greater  than  to  raiae  llie  rock  lu  it- 
surface  from  that  depth  through  the  shatt  where  it  would  be  in  dump  rvady  fat  mL~ 
portatioii,  while  aftcrdelivcry  by  "chute"  to  tunnel  leveltbero  would  still  reuiaiufi'v 
miles  of  transportation  to  reach  tbo  surt'aco  at  the  month  of  tbo  tunnel,  where  ibr  'f 
would  be  at  a  grcat«t  distance  from  tlie  reduction  works  than  when  in  tbe  damp  ..< 
tbe  ton  of  tbe  shaft. 

lu  this  connection,  allow  me  to  call  your  attention  to  the  fact  that  there  is  a  nr:vl- 
crable  quantity  of  low-grade  ore  remaining  in  this  mine  that  cannot  be  wortniii-'' 
wilb  profit,  but  which,  at  a  lower  cost  for  reduction  oud  material,  can  liceilnKiciiv'it 
a  moderate  profit  to  tbo  mine ;  but  if  to  this  is  to  be  attached  a  royalty,  I  fear  ibi  ihi 
is  still  far  distant  when  it  shall  bo  mode  available. 

Tbo  average  value  of  the  ore  ej^traeted  from  this  mine  in  IG6S — and  which  n* 
selected  from  the  reserve  just  mentioned — was  $18  14  per  ton,  at  a  cost  of  916  3j  i*^ 
ton  for  extraction  and  reductiou;  if  to  this  cost  had  utiaehed  tho  propoard  luiafi} 
the  result  would  have  been  a  loss  to  tho  company.  Some  of  the  other  mines  on  llf 
Comslock  have  a  greater  quantity  of  this  class  of  ore  than  tbe  Oould  &  Cnrry,  aoi  ^ 
an  illustration  of  the  meager  margin  of  profit  I  beg  leave  to  call  your  attenttoaioib- 
report  of  operations  in  tbe  Savage  mino  for  tho  year  ending  June  30,  1871.  urbts  it- 
averncB  profit  for  the  yearon  ore  extracted  was  42  cents  per  ton, tbe  grosa  yield  tcis: 

Tbo  tunDel,if  of  any  value  nt  all  to  tfaoCometcck,  would  be  as  a  dnin-tnnneL  tkeo^ 
even  this  proposition  is  a  matter  of  doubt,  the  explorations  on  the  lode  aU  gainc'' 
show  a  decrease  of  water  with  increase  of  depth  attained. 

Prom  careful  eetimatea,  I  am  satisfied  that  in  this  mine  6.C00  gBlIotnafnirrpr 
hour  can  be  raised  from  a  depth  of  2,000feet  at  a  cost  of  884  per  day ;  from  lbiB(kM)< 
be  deducted  tbo  valneof  tbe  water,  which,  at  present  rates,  would  t>ealKiat|l,Mp: 
mouth,  leaving  tho  cost  of  pumping  Jl,5ao  pet  month  of  thirty  days;  ttnia  t** 
amount  of  ore  produced  lust  year,  24,305  tons,  would  amount  tu  75  eenta  per  Im:  *^d 
to  this  the  cost  of  raising  rock  from  same  depth,  71  cents  per  ton,  and  we  have  >  l-o' 
cost  for  rock  and  water  of  $1  4B  per  ton,  or  27  per  cent,  less  than  the  proposed  nf*!!?' 

If  tbe  yield  of  ore  should  bo  equal  to  the  capacity  of  the  macfaiuMy  al  ■  <l>ftk  "^ 
3,000  feel,  104  tons  per  day,  the  cost  of  pumpiufc  water  and  raising  ore  woBldtell  '^ 
per  ton,  or  50  per  cent,  less  than  the  proposed  rc^alty,  and  only  equaling  the  i«f<^ 
toll  of  S&  cents  per  ton  per  mile. 
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Sapplenenta!  gutvHoiu. 

No.  1.  Coat,  at  Tuions  depths,  of  sinking  shafts,  estimated  b;  the  cubic  foot  removed, 
'  by  the  rnnniD);  foot,  for  a  shaft  of  civoD  dimensions. 
Answer.  Size  of  shaft,  13  toot  2  inches  by  H  feet  10  inches. 


Coat  of  labor  for  running  £bot $48  86 

Cost  of  fceeping  tools  iu  repair IW 

Cost  cif  powder,  fuse,  &c 7  36 

Total 58  19 

Tho  above  is  the  sctnal  cost  of  sinkinK  109  feet  in  this  mine,  camniencinR  1,191  fi-et 
from  the  surface  and  teruinatiag  at  1,300  feet.  Ttio  rocks  passed  thronfrh  wero  quartz 
and  porphyry,  tho  former  predoininatine  nnosually  hard,  consequently  the  progress 
was  very  slow  and  the  work  exceptionally  costly. 

No.  2.  Tbu  present  cost  of  timbering  same,  with  the  increase,  if  any,  with  thcdeptb. 

Answer.  Size  of  timber  used,  12^  by  14  inches;  logging,  3-i&cb  plank. 

Cost  of  timber,  &c.,  per  foot  in  depth Jj3  84 

Cost  of  Jabor  framing '2  ('0 

Totol  cost  per  foot  in  depth $10  f4 

Tbe  coat  of  labor  in  placing  the  timbeie  in  position  is  included  in  the  cost  of  lahoi 
for  sinking.    No  material  increase  of  cost  witb  increase  of  depth. 

No.  3.  'rhe  cost  of  drifting  in  the  varions  rocks  met  witli  in  your  operations,  cstimaleU 
either  by  the  cubiofoot  or  by  tlie  running  (hot,  specifying  the  dimensions  of  tbe  cross- 
Answer.  Tbe  foUowinfc  is  tbe  actual  average  cost  per  mnniDg  foot  of  two  drifls  run 
in  this  mine  during  the  year  1870.  I  have  eelected  these  two  for  the  reason  that  tbey 
were  of  tho  gieatest  length,  and  the  work  was  prosecuted  iininterniptedly,  affording  a 
fair  average  as  to  progress  and  cost. 

Eldorado  Fotosi  dritl,  101  feet  below  the  sorfocc,  480  feet  in  length,  mnning  obliquely 
acroBB  the  stratification,  44  feet  bard-blosting  porphyry,  30  feet  clay,  HO  feet  of  quartz, 
'.tiS  feet  of  porpbyry,  that  was  worked  with  pick.  Size  of  drift  outside  of  timbevii,  ri 
feet  high,  5  feet  D  inehes  wide  at  top,  6  feet  10  inubea  at  bottom ;  inside  of  timbers.  G 
feet  3  inches.  3  feet  6  inches,  and  4  feet  B  inches.  The  cost  of  placing  timbera  in  potii- 
tiou  included  iu  cost  of  running  drift. 

Avenge  cost  of  44  feet fg  OC 

Average  cost  of  436  feet S  00 

Beventh-slation  dritt,  1,167  feet  below  surface,  600  feet  in  length,  running  obliquely 
through  heavy  clay  and  hard  porphyry.  Siec  outside  of  limbers,  8  feet  10  inches  iii 
height,  3feot0incheswideat  top,  6  feetO  inches  in  center,  Ofeet  10  inches  bottom.  In- 
nde  size,  6  feet  4  inches,  2  feet,  3  feet  10,  and  3  feet  6  inches.  Average  cost  per  running 
foot,  including  placing  of  timbers,  (H  ID.  In  this  drift  tbe  clay,  by  swelling,  was  contiu- 
nolly  displacing  tbe  timbers,  which  bod  to  bo  eosed  by  cutting  away  behind  them ;  in 
many  instances  we  were  compelled  to  use  jack-screws  to  force  them  back  to  positioi 
which  makes  the  average  cost  of  this  drift  more  than  it  

No.  4.  The  cost  of  timbering  tbe  same. 

Answer.  The  PotosJ  drift,  timbered  in  Bqnare-tnnnel  St 
ftnd  3  by  6  inch  lagging  ;  seta  placed  G  feet  apart ;  ci 
fhuning,  81  69. 

Seventh-station  drift,  size  of  timber  used  14  by  14  inches,  f^med  in  arch  plank  lag- 
ging; seta  placedbfcetapart ;  costperninningfoat,iDclndingframing,f4  90.  Thecost 
per  running  foot,  timbered  in  square  sets,  would  have  been  $4  76. 

No.  5.  The  daily  progress  made  in  the  sbaf1»  and  drilts  tbrongb  tbe  various  rocks, 
tbe  largest  force  that  can  be  worked  to  odvant-ago  being  employcid. 

Answer.  In  sinking  shaft  from  seventh  to  eighth  station,  that  is,  from  1,167  to  1,300 
feet,  the  excavation  bos  been  entirely  within  quartz  and  porphyry,  the  former  predouii- 
nating  and  exceedingly  hard,  as  is  evidenced  by  the  quantity  of  powder  used.  Tho 
overage  progress  was  18  inches  in  depth  per  twenty-four  hours.  Twenty  men  emploved ; 
fonr  sbilts  of  five  men  sis  hours  each.  In  such  rock  aa  was  generally  fouuu  above 
tbe  1,167  level  the  aanie  force  would  have  made  about  3  feet  each  twenty -four  hours. 
In  Fotosi  drift  the  formation  being  hard  porphyry,  soft  porphyry,  clay,  aud  qnortz  of 
average  hardness,  tbe  drift  mnning  obliqnely  acroBs  the  formation,  the  average  pro- 
gress was,  through  the  former,  hard  porphyry,  4  feet  per  day,  twenty-four  hours.  Eight 
men  employed;  four  shifts  of  two  men  biz  hours  each.    In  aeventh-station  drift,  600 
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feot  in  leDgth,  formation  hearj-  clay  and  hard  porphjrj-  drift  oroBsiug  the  strtu  ob- 
liqnety;  tho  iiversfte  progreaa  naa  3  feet  in  Iwenty-foor  hours.  Six  men;  tbrecslufMaf 
eijlht  hoDra. 

No.  6.  The  cost  of  ruiaing  ore,  water,  &c.,  from  variona  depths. 

Answer : 


i 

^^ 
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m 
ill 

8. 

J| 

i 

i 

1 

a,  000 
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The  engines  work  independently,  that  is,  each  en^ue  hoists  and  loweis  eepuatclr. 
If  the  engines  were  geared  together,  so  thatwhen  one  cage  was  being  boist«d  the  Mba 
was  lonered.  the  coat  per  ton  nonld  be  considerably  reduced. 

In  the  abore  table  of  cost  is  incladed  wood,  water,  $600  per  montb,  oil,  engineen, 
firemen,  boilcr'Cleaner,  woodman,  and  avero^ro  cost  of  keeplDg  machinery  in  repair. 

The  cost  of  Taiaing  the  water  in  this  uiiiie  from  a  depth  of  S2o  feet,  rIso  mnmnf 
pump  while  sinking  to  1,300-feet  station  has  been  $60  per  day,  the  quantity  of  water 
niis^  about  ^,500  gaUona  per  hour. 

The  capacity  of  the  pumps  is  6,500  galloos  per  Jiour.  I  estimate  the  cost  of  pnm|ait^ 
from  a  depth  of  S,000  feot,  working  pump  to  full  capacity,  at  $83  60  per  day.  Tbi- 
estimate  includes  wood,  cngineeray  fireman,  pitman,  &c.  From  this  estimate  of  ton 
should  be  deducted  the  value  of  the  water. 

No.  7.  The  cost  of  pnmping  at  yonr  Diine  for  twelvo  months,  preletably  for  the  yeu 
ending  June  30, 1H71. 

Answer : 


I0,4S5n 


No.  8.  Has  the  water  in  yonr  mine  increased  or  diminished  with  th«  depth,  and  in 
what  proportion  I 

Answer,  liie  greatest  quantity  of  water  in  this  mine  was  foand  abovo  the  nxlb 
leTcI  from  the  surface  to  a  depth  ot  825  feet ;  from  this  point  downward  the  qoantilT 
of  water  is  very  small. 

At  the  eighth  station  1,300  feet  from  the  surface  the  lode  is  practically  dry ;  wen  it 
~  it  for  tbo  seepage  from  above,  which  tinds  its  way  down  the  eboft,  working  at  tbi* 


T  have  been  encountered  except  when  the  country  to  the  west  of  the  lode  has  bees 

penetrated. 

No.  9.  The  cost  iM-r  ton  of  ore  for  tnilling,  and  when  the  cost  of  the  transportatioD  tc 

the  mill  is  iucluded  the  cost  of  the  latter. 
Answer.  The  ore  from  this  mine  has  been  delivered  to  the  mills  at  the  damp.    IV 

price  paid  for  milling,  which  included  transportation,  was  $12  per  ton. 
No.  10.  What  is  the  present  cost  of  the  artificial  ventilation  of  yonr  nine,  and  bow 

does  it  increase  with  the  depth. 

Answer.  Tlie  cost  of  ventilation  hy  Root's  blower,  carrying  the  air  down  the  shsfl 

through  wooden  tnhing  aod  diatiibntinK  it  thtongh  the  drifts  by  galvanised  pips. » 

t9  33  per  day,  fbraishing  air  to  all  the  drifts  from  625  feet  below  tbe  anr&ce  ta  1,3W 

feet.    No  increase  of  cost  with  increase  depth,  except  the  cost  of  cantinning  tabiag 

down  the  shaft- 
No,  11.  How  lo_„  ..   

exhaust  all  the  profitable  o: 
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Aiinnrr.  Then  is  do  kuon-n  body  of  ore  cxiBtiDj:  ubovu  thu  GOO'fuot  luvel  tliut  coatil 
lio  iirolitalilv  workeil  at  the  preaenl  ci»t  of  rediTctlon,  &c. 

No.  12.  Huw  )oii|!  belwcun  tlje  6(H)  and  1,000  foot  luvel  T 

Anewer.  No  paying  ore  bett  cvti  lieeu  foiiDd  )u  tLis  niino  below  CMO  tevt. 

N».  13.  At  n-hut  deptli  mil  tliu  pi'CH-ui,  niackinery  Iw  available  for  boisting  the  ore, 
m-  clearing  tbe  mine  from  wftter  ! 

Answer.  Two  tbimsaml  feet. 

No.  14.    fii-o  anaweTB  to  Nos.  6  aud  7. 

No.  IS.  Wliat  is  tbe  widtli  of  tbe  lode,  aud  nlso  of  productive  vein-matter,  at  tbe 
various  lovf  is  of  your  mine  f 

Answer.  The  width  of  tbe  lode  ia  undeterniiDed.  The  productive  portion  of  the  lofle 
bad  an  avei-agr  width  of  4U  feet  from  near  tbeaui-fuce  toadeptliof  ^feot  below  (A); 
below  tbig  ditiith  ore  bos  not  been  found  in  payiug  qnantity. 

No.  IG.  VThnt  has  been  tbe  expense  utpriMpectiUK  tbeuiue  for  tlio  vear  pastt 

Answer.  For  the  year  ending  June  30,  IBJl,  $193,1>70  92. 

No.  17.  How  does  the  pny-ow  cumparu  at  eiicb  level,  from  the  surface  downward  t 

Answer.  Tliat  laki-'n  from  ueor  the  siirfaco  waa  tbe  most  valuable. 

All  tbe  rni'UHurenieuts  of  depth  ({iveii  in  these  answers  nro  from  tup  of  aliaft,  exce))t 
that  ti>  Ki>.  1!>,  wbieh  is  from  etatiuu  A,  Kiujfsmap.  To  moke  menBureuients  correapoud 
with  those  used  in  tbe  Sutru  map,  200  feel  should  Iw  addi^,  that  beiof;  the  diSereneo 
ill  level  lietweeu  shaft  and  station  A ;  thus,  our  eighth  station,  which  I  desij^mtcd  as 
l.::(IO  feet,  would  be  IJiOU  feet  on  Sutro  suivev. 

C.  C.  BATTERMAN, 
Supcrintendcnl  Goald 4'  Curri/ Silra-Alimiig  Company. 

Virginia,  Nevada,  Sfptcmber  2,  It^l. 


APPENDIX  E. 

Scpkrintendkst's  Office,  SavaCfE  Mining  Company. 

rirginia  CUff,  Nnada,  Srptember  IC,  1871. 

Dear  Km :  The  value  of  the  Uiilbou  eslractetl  froin  tbe  Savage  mine  durinc  the  year 

ending  June  30,  lb71,  won  $Nlh,til6  !iO.    From  Ibo  waut  of  the  neces.><ary  data  I  nm 

unable,  at  the  present  time,  to  state  tbe  valiio  of  all  tbe  bullion  extracted  fVora  tbe 

luincs  on  tbe  Contsluck  lode  from  tbe  time  they  were  first  opened,  or  during  tbe  past 

Nut  a  small  portion  of  last  year's  prodnction  in  bullion  came  IVooi  the  tailing  wbicb 
had  aecnmnlated  at  mills  in  funuer  years,  and  from  the  rcmuaut«  of  ore  bodies  left 
from  the  old  workings  in  tbe  u|iper  levels  of  the  tnine. 

From  a  general  view  of  tbe  present  condition  and  prospects  of  the  mines  on  the 
(.'umsloek  lode  taheu  together,  1  do  nut  anticipate  any  material  cbauf;o  for  tbe  nest 
yi'ur  or  two  from  tbe  last  year  in  tbe  amount  of  bullion  which  will  be  produced.  Any 
increase  must  depend  entirely  upon  dovelopmeuts  which  cannot  now  bo  forcseeni 

The  practical  value  of  tho  Sutro  Tunnel  as  an  exploring  work  can  only  be  a  uiatter 
of  coojecture.  In  tho  gronnd  which  it  tnivei'acs  it  may  or  may  not  develop  imi>oTtont 
veins  of  ore.  In  this  respect  it  stands  on  even  footing  with  the  unmerous  similar 
enterprises  on  a  smaller  scale  wbicb  have  been  carried  on  in  California  and  in  this 
State.  In  a  ({eologicul  point  of  view  the  discoveries  on  tho  ronte  of  the  tiinuel  may 
give  Oincb  interesting  aud  valuable  information.  But  I  nm  unable  to  see  what  prac- 
tical goofl  any  geological  development  mado  outside  cnii  be  to  mining  within  the 
limits  of  tho  Comstock  lode.  The  attempts  made  by  experts  in  former  years  to  apply 
the  rales  and  principles  of  geology  iu  determining  the  extent,  boundaries,  and  value  wT 
the  vein  proveil  entirely  fntile.  With  practical  luiners  thepickand  shovel  havu  come 
to  lie  recognised  as  tho  only  reliable  experts  wilbin  tbo  limits  of  the  Comstock  lode. 

Iu  regard  to  tho  value  of  the  Sutro  I'uuuel  as  an  aid  to  deep  mining  on  tho  Corn- 
stuck  lode,  my  own  individual  opinion  has  been  formed  from  n  few  simple  facts,  and 
nut  from  any  desire  to  establish  any  particular  theory  wbicb  has  to  bo  supported  by 
an  array  of  iignres  and  statistics.  Tbochii:f  pnrposes  urged,  as  I  unilerstand,  for  carry- 
ing; on  this  work  ore  drainage,  the  cJieajKr  extraction,  and  the  cbeapcri'eduction  of  ore. 
I'ntil  experience  proved  the  contrary,  it  was  a  prevalent  supposition,  even  among  our 
leading  mining  men,  (hat,  by  tapping  tho  lead  at  one  point,  tlie  whole  vein  wunVd  at 
unce  be  drained  down  to  the  level  of  that  point.  This  idea  is  exploded.  The  vein 
iii:itter  of  tbe  Comstock  is  intersected  in  various  directions,  longitudinally,  crosswise, 
and  di^onallf,  with  elay  seams  impenetrable  to  water,  and  within  tbe  sections  of  a 
single  mine  thus  bounded  by  clay  seams  or  walls  is  conSned  more  or  less  water,  and 
a  mine  cannot  be  said  to  bo  drained  until  every  one  of  these  seaiiiB  has  been  reached 
by  drift  aud  has  been  penetrated.  Suppose  this  tunnel,  as  proposed,  sbonld  be  com- 
pleted up  to  tbe  »ast  edge  of  tbe  lode  at  the  Savage  mine,  conuections  between  this 
tauDel  at  that  point  and  tbe  several  mine*  fur  tbo  purpose  of  draluage  would  render 
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neceasary  tlio ruDnJaff  of  tnnuelB  for  that  specific  parpoae at  an  immeiMt a»  ■■  <■ 
ininen.  The  Crown  Poiut  and  Belcher,  Inouf  the  moit  producttroisiDMiDticUl:. 
could  oDly  be  rencbedby  a  tunnel  uenrly  one  tnilu  Iohk.  In  tlieoppoaitf  dimi.o'a 
the  north  it  ivonid  teqnire  a  tunnel  nbout  a  half  mile  in  length  to  reach  IbrOjiliT   - 

Down  to  alevel  witb  tbe  Sotm  ToDuel,  1  consider  that  OUT  prvaeDt  mode  of  eitHi-'; 
ore  tbroU);h  sbarts  directly  uvcr  tbo  mines,  and  by  machineiy,  will  be  th«  moM  it-- 
espeditioiis.  theclieapest,  and  ihat  by  sonio  addition  to  tbo  present  power  the  mark.*' 
will  bo  amply  snfiicient  to  drain  and  to  extract  ore  dotvn  U>  th«  level  of  thu  no.. 
und  even  beyond  tliat  depth,  and  IboC  all  this  will  be  aceompliahttd  before tlw-x 
Tutitiul  can,  in  any  reaaonablo  probability,  be  completed  up  to  the  CumBtork  lodr. 

If  it  bo  contemplated  by  tbo  projcolora  of  this  tunnel,  as  one  of  the  ol^ceta  sf  tt- 
enterprieo,  to  bavo  tbo  ore  taken  ontthron((h  this  tnnuel  nod  deposited  nartbrr.' 
to  be  reduced  by  water^^wer  in  mills  to  be  erected,  I  would  reply,  in  answer  !■>  IL^ 
view  of  tbo  case,  tbata  large  jiortion  of  the  ore  ih  now  being  transported  tmnilUtlp  J 
in  operation  on  Ibe  river,  over  a  conveuient  and  dubstantial  surface -rail  way.  uatif  • 
being  drawn  four  miles  under  ground  by  man  or  Loiw)  power.  As  to  the  onnai'  < 
advantage  of  aucb  s  tnnuel  to  aid  in  the  working  of  the  mines  below  it^  (Ibr  lanv  ■ 
own  level,  so  little  is  known  of  the  extent  of  the  ludo  downward,  and  tben  it-  • 
many  uncertaintiee  eouBect«il  with  it,  that  it  seems  like  mukini;  a  costly  pmiiHiv  t ' 
objects  wbicb  may  not  eveutiially  require  its  coustniction,  ereu  if  tbe  prefrni  m.n  - 
of  boisling  and  pnmpiDg  were  not  euffioient  to  work  below  that  lerel.  Tbe  il" 
views,  formed  from  long  and  mature  cuusideration,  are  resjiectfolly  ettbniittcd  bj 
Your  obedieut  servant, 

T.  B.  8H.OIP. 
AifWriKtoMiMil  Satoft  Minimf  Cm^af. 

Major  General  H.  0.  WiiiORT, 

StMoT  Offloer  of  Sutiit  7Vrii«I  Comminion. 

Ophce  Sutho  Tvknkl  CoMNis^tos, 

Ftrvinia  Citg,  A'tnitla,  July  S^,  K1 

Answer  to  question  1.  Dimeuitiona  of  shaft  are  iiti  feet  by  6  feet ;  avenxe  nc  ' 
xinking,  42  per  running  foot. 

Answer  to  queslion  it  Present  cost  of  timbering  shaft,  at  the  depth  of  l^.'WO  fn-.. :. 
per  ruuniug  foot.     No  material  iucreoise  in  this  cost  for  the  next  few  hnndml  Iret. 

Answer  to  iiuestiou  3.  Coarofdritting  in  the  various  rocks  from  (6  to  (:i^  perniJic:-! 
foot ;  aversgu  coat  on  tbe  l,30a'foot  level,  (lU  per  running  foot.  Diuienbiuw  of  n™~ 
Hectiona  of  drifts,  7  Teet  high,  Gi  feet  wide  at  the  bottom,  and  4}  fevt  wide  at  lbFti> 

Answer  to  qnestion  4.  Coatof  tlniberiug  drifts  }1.58  per  mnuing  foot 

Answer  to  question  5.  Progress  in  ainkin;;  shaft  averages  1  mnningfbot  per<I><' 
progress  in  muning  drilts,  from  1  to  5  feet  muning  per  day,  according  to  tbe  cbtni'-^ 
of  rhe  rock. 

Answor  to  question  6.  Coat  of  raising  oie  from  tbe  l,30()-foot  (orloweat )  lrvrl,|l  pnt<r. 

Ansuer  to  ijnestion  7.  Cost  of  pumping  for  the  year  ending  June  3U.  ll^l,  t^U' 
Tbo  present  flow  of  wnter  is  19,11C  gallons  in  twenty -four  bouts. 

Answi't  to  question  8.  Tbe  flow  of  water  on  the  'i,300-foat  (or  lowest)  level i!iMa<~ 
wbat  less  than  it  was  ou  some  of  the  levels  above.  The  proportion  in  wbicb  ii  taf 
ditniuisbed  cuuuot  now  be  accnrately  ascertained. 

AuBwer  to  question  9.  The  average  cost  of  niillingore  for  the  last  year  has  been  Ir*-'' 
t>er  toil,  aveinge,  Tbis  includes  transportation,  which  costs  from  75  cent*  totSpnt-^ 
uccordin;;  to  the  diatunco. 

Answer  to  question  10,  The  present  cost  of  artificial  ventilatioti  of  tbeuineissli^: 
^19  per  day. 

Answer  to  qneatioii  11.  Six  months'  time,  at  tbe  present  rato  of  working,  wiOti- 
haust  all  the  profitable  ore  in  siiflit  uborc  tbe  GOO-foot  levul. 

Answer  to  qucsliun  12.  tiix  mouths'  time  will  also  exhaust  all  profitable  ore  in  fii^.t 
lietween  tbe  600-i'out  and  tbe  l.OOU-fout  level. 

Answer  to  queation  13.  The  depth  of  the  present  lowest  level  is  1,300  fret.   T^ 

|>re8eut  machinery  will  be  available  for  hoisting  ore  from  a  depth  400  feel  bclov  tt:f 
evel,  and  for  pumping  the  mine  1,GOO  feet  deeper. 

Answer  to  question  14.  The  chief  additional  expense  of  hoisting  ore,  and  piua|<<i't 
fi'oni  a  depth  1.000  feet  below  the  1,000-foot  level,  will  be  the  extra  ateom-poKK  t- 
quired,  and  that  is  estimated  to  be  but  a  small  fractional  piuportioD  «f  m  p«<'* 
reiiiiired  in  hoisting  and  pumping  from  the  l,OUO-foot  level. 

An-tt-^.,- 1..  .inuct;..!.  i\   Ti...  .oiii.  ^i-fkn  ■">~i">*i-'>— ■iQ-matteron  the  •evMallr"'* 


;;o,  1B71, '      .     ,     . 

Answer  to  qiiestioD  17.  The  valne  of  the  ore  per  ton  has  diminished  from  the  iraf^ 
levels  downward. 

T.  B.  SHAliP. 
SKperiNfAdMl  fioMM  Mimins  Ctm/^h 
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APPENDIX  F. 
Office  Hale  &  NoHCROse's  SiLVBR-UiNiNa  Company, 

FirgiHia,  October  3, 1871. 
Dear  Sir;  Iu  reply  to  foor  printed  circular,  received  last  tnontli,  I  will  ataCe  to 

JucstiODB  Nos.  1  tuid  2:  The  siKo  of  odt  uiaiu  Rbafc  is  6  feet  wide  and  18  feet  long, 
ivideil  iuto  tbroe  corapartmenttt.  The  coat  of  ainking  tliis  oliaft  bos  hceo  i-£iM^  per 
f€>ot,nni!oC  tiiiilieringtlio  wmo  JICSO  per  foot,  and,  from  tboiimitedquantity  of  inftterial 
poMJble  to  be  I'xcavated  from  a  piece  of  groiiDd  of  tbose  dimenaiouB,  {necosttarily  cm- 
ployili);  tbo  boistiu^  power  ooly  a  small  part  of  the  time,  and  Dot  cuatiouously,)  tito 
iDcrea«B  in  cost  uf  ainkioK  the  abaft  liaa  not  been  perceptible,  particularly  na  watrr 
does  uot  impede  tbis  nork  to  bo  great  an  extent  m  when  auvaneing  downward  near  the 
surfoce. 

Qoestiun  No.  3.  Tbe  aTernge  dimenaious  of  our  drifts  and  tnonels  aro5^feot  wide  otid 
7^  feet  liiffli.    The  average  coat  of  runniHK  tlieoc  drifts  in  iH  per  foot. 

QueatiooNo.  4.  The  cost  of  timbering  these  drifts  is  82  per  running  foot. 

Question  No.  &.  From  3  to  12  feet  per  day  is  tbc  distiuice  run  in  these  dtifta,  aceonl- 
Ing  to  hours  woikeil  and  character  of  tbe  material  penetrated. 

Qnestioii  Nii.  6.  The  cost  of  boisliog  ore  from  present  station  is  60  cents  per  toil,  and 
haanot  ^reutly  varied  therefrani  when  Mctract«fl  from  tbe  nppur  levels. 

Question  Utt.  1.  For  the  year  ended  June  30,  1871,  the  coat  of  pumping  water  has 
been  (2,320. 

Question  Ko.  8.  Tlio  water  to  be  pnmped  ia  leas  than  when  working  nearer  the  Bur- 
fikce ;  it  is  about  one-sisth  of  the  fornicr  volume. 

Question  No.  9.  Thia  company  hna  paid  from  ^  to  $12  per  ton  for  milling  ita  ores. 
(The  milla  pay  their  own  tiunsporCation,  which  has  been  from  65centato81.10|>erton.) 

Qneatiou  No.  10.  As  yet  no  increase  tu  oost  of  ventilating  the  mine  is  noticed  ;  the 
expenae  bus  averaged  us  $4  per  day. 

Question  No.  It.  About  live  yeots. 

Question  No.  Vi.  AtMUt  three  yeara. 

Question  No.  13.  To  a  depth  of  2,500  feet  this  company  has  nearly  completed  tho 
placing  of  ponderous  machinery  to  aid  in  the  nrospectingof  the  mine  at  greater  depths. 
Wehavu  DO  ropeanf  that  length  yet,  bat  will  have  them  made  long  Iwforo  retpiired.  ' 
Our  reels  are  lulapted  to  aueli  lengtbs,  (being  flat^teel  wire-ropva.) 

Question  No.  14,  To  a.  depth  of  500  feet  below  our  present  lowest  level  (called  tho 
l,3U0-foot  levcUnopartii^ul^raugnieutatioDnfeKpeDse  wiilbeueceKsary.  Foragrentvr 
depth  I  I'Jiunnt  at  present  state. 

Question  No.  lo.  The  width  of  our  pay-vein  woa,  at  100  feet  in  ^epth,  90  feet ;  SOO 
fcetindejitb,  HOfeelj  :tO0  feet  in  depth,  50  feet;  l,;iOO  teet  iu  depth,  45  feet;  1,300 feet 
iudeplb,  H)l'eFt. 

Question  No.  16.  Our  prospecting  expenses  for  tho  year  have  been  8147,000. 

Question  No.  17.  Tho  pay-ore  letweus  in  value  aa  we  descend.  It  then  increases  iu 
value,  uud  again  leaseos  to  a  still  greater  extent. 

Very  respectfully,  yours,  J.  G.  FAIH,  SapvrinUvdeat. 

Mr.  H.  G.  Wrioht,  Army  Building,  JVew  York. 

API*ENDIX  G. 
Office  CholIiAR  Potosi  Mining  Co.mpany, 

Figinia  Cits,  A'roiido,  September  —,  1S71. 
REePBCTKD  Sir  :    In  compliaoce  with  your  request  mode  at  thia  place  I  herewith 
Bubmit  tho  following  as  anawers  to  the  various  queatious  coulaiued  in  your  circular 
bearing  date  at  Virginia  City,  Nevada,  July  28,  ItTTl : 

COMOREHSIONAL  <lUESTIONS. 

Qneation  No.  1.  Value  of  bullion  extracted  from  mines  on  the  Comstock  lode. 

Anawer.  Total  amount  of  bullion  extracted  from  thia  mine  ia  811,773,105.47. 

Question  No.  3.  Their  present  and  proliablo  future  production. 

Answer.  For  the  tv^lvo  monttis  coiling  May  31,  A.  D.  1871,  tbe  average  monthly 
yield  of  bullion  was  (288,2)^5.25.  For  the  months  of  June  and  July  following  the 
bullion  production  averaged  $166,312.  Tho  fntnre  yield  of  bullion  necessarily  dependa 
on  the  eucceaa  of  prospecting.  At  this  writing  indications  ore  positively  and  decidedly 
against  the  hope  that  any  twelve  months  in  the  future  wil!  Dearly  equal  tbe  prodaotiou 
of  the  past  year. 

Question  No.  3.  Tbe  geological  and  practicalvalneofBaldtnnnelaBanexplorin^  work. 

Answer.  Geologioallg,  science  may  derive  information  of  value  to  stnilunta  in  that 
branch  of  learning,  although  the  prohabilities  strongly  favor  the  opiniou  that  tbe 
same  geological  knowledge  can  bo  acnuired  more  easily  and  at  vaaMy  less  expense. 
PnteUsaila  considered,  after  many  years  experience  in  mining — Hveof  which  have  been 
eKclnsively  devot«d  to  the  "  Couistock  lodo,"  in  directing  and  soperintendiug  mining 
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operations — being  tbus  employoU,  oppoTtiiuiticB  were  abundant  to  f^in  ■  kranM^  'i 
the  formal  ions  and  to  Btady  the  uatare  of  tbn  vurious  depoDits  that  make  Dpllu-'f>- 
AIbo,  to  BHtisfiiclorily  iletermioe  water-sonrpca  that  bave  supplied  the  mliumL-^ 
reservoirs  met  nilU  iu  cxplurations  along  ttiiH  vciu. 

The  remilt  of  tlila  experience  dictates  tbe  folluwinx  conelnsionB :  Thai  thr  \inf-^ 
adit  If  non-U  aa  tbe  "SnttoTuunel"  is  not  now,  and  novor  will  be,  a  ueceiwl  j  tt  "^ 
lode,  eitlier  for  proepectiuK  purposes,  ventilation,  or  fur  the  ecaaomical  handing* 
metal-bcarini!  uiul«riai,  waste  or  debrii,  or  as  a  meaua  of  entry  or  nit  for  Mm  t  > 
various  minus  located  on  the  "  Comstock."  The  Tcasons  why  said  adit  is  not  m-« 
for  prospecting  purposes:  This  company  have  a  shaft  and  ioclibR  sunk  immcdtii'' 
ou  tbu  Wo  to  Iho  vertical  dcptli,  from  top  of  shaft,  of  1,250  or  1.418  fret  fnm  i«f 
[A]  as  designated  on  Clarence  King's  atlas  of  Mining  Industry-  The  shaft  ii  ioiT>k 
near  tbo  frnteroilhisconipiinj's  claiui;  that  is,  so  for  na.!  north  aod  suutli  liw :-. 
si<lcrcd.  For  a  better  iindersttindin|r  ot'tbe  localiou  of  tbi'  Rhaft.  and  tbcpifdui-  -' 
carried  on  from  the  sano,  reference  is  beiitby  made  to  the  atlas  mentioned  abmr.  i. : 
this  ebaft  explorations  liavo  been,  and  always  can  be,  carried  on  with  farpirat.rrfp 
limy,  more  wifoty.  and  in  a  more  satisfactory  manner  than  could  !•«  done  tUroiji  ■> 
pTODOsed  iidit,  owing  to  the  fact  that  the  sbofr,  beini;  on  and  passing  throucb  ibr  1» 
we  have  our  entire  operations,  os  it  were,  in  a  "  nut-shell."  stations  are  maile  ai  <; 
bnndl'cd  feet  iu  duptJi ;  from  these,  drifts  arc  driven  mnning  north  and  Mtoth.  aat  .* 
west,  or  at  any  other  point  of  the  compass  desired.  From  these  driftit  as  llri  ■- 
pushed  on,  we  can  and  do  gather  daily  inthrmatiou  of  the  volae  of  matniil  ]k«< 
through;  the  condition  and  prospect  of  Ihu  lode  for  the  next  level.  Throaj;h  tbi—br 
we  pass  OUT  men  to  the  various  sections  of  tlio  mine  allotted  to  them.  Down  btv  r*- 
all  the  timber  used  in  all  portions  of  slopes,  ilriflK,  aud  winges,  also  the  toob:  iaA-r. 
everything  neMled  lor  the  perfect  working  ot'tlio  mine.  By  aid  nf  machintiv  i^  "> 
surface  all  of  Ibis  work  is  done.  Allow  mo  to  ask  how  would  it  be  to  run  in  linlrrt.' 
utiles  through  a  tunnel,  and  hoist  tbo  same  up  seventeen  hand  ml  feet  vertirallc.i-> 
would  be  coiupelled  to  do— this  company  having  donouo  work  for  two  vcanIa-tF'' 
below  tho  aWI-foot  level  of  their  shaft— and  from  tberc  distribute  ibcDi  ibri*.- 
tbe  mine.  Presuming  wo  were  down  on  the  1,000-foot  level  extrsctinj;  oit.j 
this  tunnel,  as  is  proposed,  the  means  of  entry  and  exit  for  ore.  men.  ami  lio^ 
wo  would  then  ho  compelled  to  hoist  our  timber  800  feet  by  hand— an  the  ^iff^ 
of  the  tunnel  assumes  thut  no  machinery  is  re<inired  to  operate  the  miuea  after ibr  !s 
nel  is  complete — and  tho  poor  toiling  miner  must  climb  up  by  sheer  mnwh'<)m>:i*' 
Ramo  distnocH.  ImaglDC,  if  you  can,  buudreds.  ay,  tbousondsof  men  cliiDbiiiEaps- 
down  these  vertical  ladders  distances  varying  Irom  five  to  seveuteco  bandivi!  *>' 
and  then  cotupar^it  with  tho  ease  and  safety  that  thoy  are  placed  at  the  varioii  o 
tions  in  tho  shaft  by  the  old  of  machinery  we  now  have  in  nar  at  our  mine:  ani  '>" 
it  not  comport  with  good  economy  to  spend  the  mnscle-pnwcr  at  the  face  of  ibiit'.  i 
iu  the  stopes,  rather  than  exhaust  tho  energies  of  yonr  men  climbiiifr  np  anil  ilo'i  r 
nienso  vertical  heights  ou  ladders  f  Henci;  I  assert,  without  tear  of  aocceisfnl  ko-t 
diction,  that  for  the  purpose  of  exploring  this  lode  the  proposed  tUDoel  woalil  fiv- 
positive  failure. 

Concerning  tho  country  east  of  the  Comstock,  and  through  which  thin  prnptwd  »J' 
is  supposed  to  jhiss,  I  claim  no  knowledge.  All  reasoning  on  what  existi  at  £tc' 
depths  east  must  necessarily  be  theoretical.  My  conclusions  arc  that,  at  ibraK)-:!!''' 
proposed  tunucl  would  come,  uo  precious  metal  exists  outside  of  the  a-ain  vvia.  S"' 
prouiiucDt  croppings  eastward  have  been  operated  on  moat  of  the  time  ilnriDsit-  ,»•' 
etevcD  years.  The  few  huudred  feet  in  depth  that  have  been  attained  im  thru  >- 
suited  in  practically  cxhaiistjog  the  extremely  limited  amount  of  pre<-ii>iumriat.» 
in  nearly  every  inst.iDCO  boa  been  the  financial  ruin  of  those  iuteresletl. 

To  illustrate  the  supposed  beneDle  to  bo  derived  Irom  this  proposed  IrcDe  1  fin  "■.'- 
lation,  we  will  assniDC  that  the  some  is  completed  aloug.the  whole  linv,  and  fin^rtt- 
with  each  Bhal't — a  bold  assnmntion,  I  grant — tho  currents  of  air  snppa^ed  to  )>  (k*- 
ing  rapidly  through  tho  tunnel  and  shafts,  with  M  this  imaginary  air  lascingtLn:;. 
these  iunuels,  not  a  particle  can  bo  bad  at  the  stope  we  are  working  IVO  ffi  o'^'  ' 
is  the  case  in  this  claim,  uf  tho  shaft.  To  get  air  in  a  stope  or  drift  away  (me.  'V 
shaft  inncLinery  must  bo  used.  Alt  practical  miners  are  aware  of  this  fact,  roamiivsi' 
the  applyiug  of  compressed-air  machinery  fur  ventilating  the«e  mines.  :idiI  ivii:'> 
engine  in  deep  levels  to  hoist  with  is  being  considered,  and  will,  no  doubt,  if  ibi'p:^ 
peels  of  the  lode  justify,  he  soon  put  iu  operation.  With  this  machinery,  and  ><«•>' 
tion  of  tho  various  shafts,  a  more  perfect  system  of  ventilation  will  Ir  Hmttdiii*- 
auy  olher  method  can  aA'oid,  and  at  an  expense  that  would  be  considerrd  a*  k'>-i- 
when  compared  with  the  expense  attending  tho  very  imperfect  maimer  of  \niii^'* 
as  proposed  by  the  owners  of  tho  "  adit  franchise." 

Handling  of  ore. — Pleaso,  sir,  come  with  me  aud  exatuine  the  matter  of  p""'"* 
ore  that  this  company  is  now  mining,  or  ever  has  mined,  throaahthiaptapa^t^^^^ 
We  start  at  tbo  mouth  of  this  company's  shaft,  aud  so  down  178fefit ;  b^  "t^*; 
tion.  We  leave  the  Bban,andgo  in  weat  16°  soutL  for  700  fe«l;  b«e  «»■»•"*' 
where  the  large  body  of  ore  known  bb  tbe  Belvedere  existed.    Korth  of  m  i*  >* 


EEPOKT   OF   THE   CHIEF    OF   ENGINEERS.  1163 

coupaDj'a  north  liae,  aud  down  belotr  dh  330  feet,  making  458  feet  in  dentli  from 
mouth  to  uhaft,  ia  tbo  BectioD  of  coantrv  from  Triiich  all  the  ore  haa  been  taken  that 
])rodnoed  tho  nearly  jl2,000,000  in  bullion  mentioned  in  the  beginninj;  aa  the  gross 
product  of  the  mioe.  Below  thin  *58-foot  level,  wo  bavo  gone  800  feet  without  liridiuR 
ore,  and  an  we  attained  depth  tlio  more  dincouragiag  our  profiiMcts  became.  J'bat  ia 
wby  two  years  have  passed  without  our  making  an  etibrt  to  sink  further.  Had  even 
tlic  sligbteet  encouragement  been  developed, -we  should  have  contiuued  the  ainkiug, 
aud  would  have  been  at  tbia  date  300  feet  beion  the  level  of  the  proposed  tunnel. 

Pardon  this  digreasion.  Let  ua  returu  to  tlio  point  TOO  feet  weat  of  the  shaft,  and 
consider  the  propoeitiou  of  running  this  ore  from  here  to  the  shaft,  and  dumping  tho 
saaiedflnn  a  cbnto  2,000  feet  in  length.  Why  an  longt  Because  the  cbutomuat  be  on 
au  angle  of  45''  to  conform  to  the  west  wall,  ami  to  rpach  the  tunnel  from  tbia  level  at 
tbe  ebun.  Can  a  chnte  be  made  to  work  tliat  distance  aud  on  tbat  angle  T  Wo  proe- 
ticat  niiuera  would  promptly  say,  no,  air;  as  wo  Hnd  it  very  difficult  to  maintain 
cbutes  300  or  400  feet  in  length  atandlug  vertical.  Do  we  ever  make  them  ou  anglet 
Keverat  45°,  aud  never  ou  any  angle  if  we  can  avoid  it,  as  they  clog  and  wear  much  moro 
quickly  than  vertical  ones.  Sir,  permit  me  to  ask,  would  yon  not  consider  ue  guilty  of 
tbe  most  consummate  folly  to  chute  tbia  ore  down  2,000  feet  (if  it  could  he  done)  to  this 
proposed  tnunc!,  aud  run  it  out  four  miles  for  the  privilege  of  hauling  up  heavy  hills 
to  mills,  when  wo  can  run  the  car  loaded  with  ore  ou  tho  cage,  hoist  to  tho  aurfbce,  178 
feet,  place  tbe  oro  in  dumps  made  purposely  to  facilitate  the  loading  of  railroad  cars  or 
teams,  and  from  this  point  the  hauling  is  all  tbe  way  down  bill  T  Wbat  doea  it  cost  for 
hoisting  from  this  level  f  Dnriiig  the  mouth  of  July  we  hoisted  3,000  tons  from  here, 
drove  tbe  engine  to  run  tbe  blon-er  fur  Teutilatiug  tho  drifts.  To  make  steam  ueccs- 
wiry  for  this  work  ten  cordsof  wood  were  consumed,  or  one-third  of  a  contcacii  twenty- 
four  hours.  As,  you  will  notice,  one  car  goes  up.  the  car  in  the  next  compartment  of 
Ibe  sbalVcomca  down.  This  arrangement  makes  hoisting  easy,  also  very  economical, 
;iud  can  bo  mode  to  work  equally  well  2,  UOO  feet  in  depth  aa  it  does  here  at  *2U0  feet, 
t'act  is,  the  matter  of  hoistiug  from  ony  depth  up  to  3,000  feet  can  be  easily  accom- 
plished. How  to  got  the  ore  out  from  these  deep  levels  is  not  tbu  important  question 
ou  the  Comstock.  To  lind  tbe  oro  tu  hoist,  tbat  is  wbeie  the  iusurmouutablo  difficulty 
comes  in.  Tosolvotliat  problem  requires  moro  brain,  muscle,  and  money  than  ail  other 
operatioun  along  tho  vein  put  together.  Show  hs  the  ore,  even  at  the  depth  of  ^,000  feet, 
:.iid  I  will  give  you  a  pledge,  sir,  that  wo  will  never  nsk  bow  shall  we  get  tliis  oru  out. 
Itcialivo  tu  Ibis  proposed  adit  osameansof  entry  and  exit  for  men,  tbo  remarks  already 
made  are  perhaps  quite  suHicient  on  tbat  point.  In  brief,  Ibe  whole  tunnel  project 
i.i  simply  impracticable,  unnecessiiry,  and  totally  uncalled  for  ^cept  as  a  drain. 
Here  a  few  words  will  bo  applicable  concerning  tbe  water-sourco  aud  subterra- 
nean reservoirs  that  have  been  met  with.  All  water  found  iu  this  mine  has  liceu  in 
ri'wrvoirs ;  these  were  formed  by  the  clays  uniting,  an  that  in  shapo  they  represented 
huge  basins.  Tbe  water-supplies  came  from  the  surface.  Meltiug  of  snows  for  thoa- 
Huuds  of  Tears  formed  the  water  whicb  percolated  to  and  fillc<l  these  reservoirs.  Pros- 
jH'Ctiug  drifts  pierced  tbe  clays  and  tapped  these  water  deposits,  aud  drained  tbeni,  at 
■  lie  various  stations,  until  Ibo  claya  reached  Iho  west  wall,  wbicb  teiiuiuated  the 
reservoirs.  Below  Ibo  1,000-fuot  level  in  this  mine  water  was  not  met  with.  On  tbe 
l.'^-foot  level  there  was  no  natural  muietnre.  The  Bullion  claims,  tirat  adjoining  ns 
I II  the  south,  reached  in  depth  lUO  feet  below  our  1,250-foot  station.  At  that  point 
Ibo  earth  was  so  intensely  dry  tbat  dnst  canse<l  from  tbe  working  pervadeil  tbe 
iliift,  very  mncb  to  the  discomfort  of  tho  miners  in  said  drift.  If,  in  review,  these  facts 
■lie  given  their  proper  weight,  tho  conclusions  naturally  follow  that  tbe  couatmctiou 
of  an  immense  adit  to  drain  the  Cbollar  Pntosl  mine  would  be  superfluous. 

To  the  best  of  our  knowledge  wo  bavu  made  answer  to  the  congreasionul  qucations. 
We  nest  proceed  to  answer  thoae  interrogatories  propounded  by  your  honorable 
b.Mly. 

COMMISSION  (JUESTIOKB. 

Question  No,  1.  Cost,  at  various  depths,  of  sinking  shafts  estimated  by  tbe  cubic  fbot 
removed,  or  by  the  running  foot,  for  a  alioft  of  given  dimensions  t 

To  give  answer  to  this  I  will  take  the  main  incline,  wbicb  commences  at  a  point  891 
fi'ct  down  from  mouth  of  abaft,  aud  continacs  down  on  an  angle  of  45<>  to  the  east,  a 
distance  of  GI2  feet,  at  which  point  ia  our  deepest  level.  Size  of  excavation  i*  14  feet 
ill  width,  9  feet  in  height.  Tliis  excavation,  as  timbered,  forms  two  eonipartmouts. 
Tbe  one  on  tbe  pump  siile  is  C  feet  in  height,  in  clear  of  timbers,  by  Cfeet  in  width,  in 
clear  of  timbers.  The  other,  the  hoisting  compartment,  is  6  feet  iu  height  by  4  f^t 
iu  width. 

Excavation  cost  per  mnnlng  or  lineal  foot |20  00 

Timber,  300  feet,  at  2}  cents  per  lineal  foot 5  00 

Timber  liramiDg  and  setting,  per  lineal  foot 5  00 

Wear  and  tear  of  machinery,  oils,  and  iucldentak 5  00 

Total  cost  per  raoningor  lineal  foot 35  00 
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These  figures  Tepresent  tlie  avera)^  cost  ^r  lineal  foot  for  ronninff  said  inrtiM  lam 
the  be(£iDiiing  to  tlio  completion,  or  tho  eDtiro  len^h  of  612  feet.  Hod  ire  talcmdnt. 
other  tivo  cuBipaTtnientB  to  correHpond  with  the  mam  or  vertical  abafl.  the  txpn". 
nould  Dot  havo  been  so  ^eat  proportionally.    Material  posactl  throof^h  wosBftwu. 

Qncetiou  Ho.  2.  The  present  coat  of  timbering  the  some  nith  the  increiw,  if  hi. 
with  the  ikptli. 

Answer  to  tliia  question  was  mergeil  in  the  answer  made  to  No.  1,  exempt  "-tb  :- 
CTcaeod  cost  of  timlioring  as  depth  is  attaintiil."      Fructically  speaking  there  ii  i« 


Question  No.  'i.  Tho  cost  of  driniug,  in  the  variona  rocks  met  with  in  your  i^cn- 
tions,  estimated  either  by  the  cubic  foot  or  by  the  ruuiiing  foot,  specifying  tbediaii- 
siona  of  tho  cioss-Hection. 

Answer.  In  answeiiug  this  questiuu  I  will  take  as  au  example  our  drift  at  the  IT^ 
foot  station,  tho  same  that  you  passed  throogh  when  yon  visited  tho  mine.  Tbetlr^ 
is  TOO  feet  in  length  from  shaft  to  Belvedere  country.  In  making  the  drift  all  t)w  m 
leiial  common  to  this  section  outaide  of  tbo  lude  was  passed  throogh,  such  as  sadKil- 
qnortEito,  porphyry,  aud  clay.  The  following  ligures  show  tlie  coat  per  roanio);  ■: 
lineal  foot: 

Pniv. 

Rnnning drift  by  contract,  contracton  fumiab in j;  candles 9^ 

Timber  and  framing 1  ■' 

Sharpening  toob 1  "■ 

UoiBt  and  deposit  earth i'" 

Total  coat  per  foot l""' 

Sizo  of  drift  ontaide  of  timbers  is  6  feet  G  inches  by  9  feet  5  inches  by  Sfe^tCieclr- 
(6  feet  fi  by  'J  feet  5  b j  S  feet  6.)  A  diagram  of  shape  and  siie  of  timber  in  drilt  <•■ 
handed  yon.  \Vithyonr  consent  1  make  reference  to  said  diagram  toahonsiieafdr;: 
in  clear  of  timbor. 

Qnestion  No.  4.  The  cost  of  timbering  the  same. 

Answer.  As  noted  above,  the  timber  and  framing  cost  %\  85  per  lineal  foet.  TV* 
putting  of  them  in  place  waa  included  in  the  contract  for  running. 

Qneatioii  No.  5.  Tho  daily  progresH  made  in  tlm  shafts  and  drifts  throngb  the  Tir- 
ous  riicks,  the  largest  force  that  can  ba  workc^l  to  advantage  being  employed. 

Answer.  In  drift  from  shaft  at  178-foot  station  tho  average  pmgreaa  Was  6  fw:  * 
inches — G^  feet  each  twenty-four  honr«.  In  sinking  the  incline,  average  pn^ms  ■>* 
4  feet  8  inohr^  each  twenty-four  honra.  At  both  the  incline  and  drift  all  wwilno* 
that  could  be  to  hasten  progresa, 

Qncstiou  No.  G.  The  cost  of  raising  ore,  water,  &c.,  from  various  deptlis. 

Ansver.  At  the  1,250-foot  atation  material  was  taken  up  tho  iocliue,  placed  oo  ibt 
cages  in  shaft,  and  taken  to  the  surface  for  an  actual  cost  of  38  cents  per  ton.  H*d  oi- 
succeeded  in  finding  ore  there  in  aufScient  quantities  to  have  kept  the  machiwrv 
steadily  eninlnyeil,  35  cents  per  ton  would  cover  the  coet  of  hoiatiug.  The  water  qnu- 
tity  was  so  limited  when  wo  wore  operating  in  low  levels  that  for  neeks  togrtbn  Ttif 
pumps  would  run  one  honr  only  out  of  the  tweuty-foar.    No  record  waa  k^toflbai 

Question  No.  7.  The  cost  of  pumping  at  your  mine  for  twelve  mooths,  preferaMv 
for  the  year  ending  Juno  30,  IS71. 

Answer.  Fortwo  years  last  past  thiamine  has  been  entirely  exempted  from  poBipii:. 

Question  No.  8.  Has  tho  water  in  yonr  mine  increased  or  diminianeil  with  the  A^i- 
and  in  what  proportion  t 

Answer.  As  depth  was  attained  ivater  diminished;  at  the  lowest  level  there  vas  so 

Question  No.  9.  The  cost  per  ton  of  ore  for  milling,  and,  where  the  coat  of  tnn^xf- 
tation  to  the  mills  is  included,  the  cost  of  the  latter. 

Answer.  Fur  the  year  ending  May  31,  Iffll,  this  company  paid  (13  per  ten  fi>r  ^ 
milling  and  transportation  of  tbeir  ore.    What  the  coat  of  transportation  was  1  ks"* 

Question  No.  10.  What  is  tho  present  cost  uf  artificial  ventilation  of  yonr  niioe.  aa'' 
bow  docH  it  increase  with  tho  depth  T 

Answer.  Tho  points  ventilated  in  this  mine  artificially  at  this  time  are  three;  expeew 
nttendiug  same  is  75  cents  per  day.  Tho  coat  of  ventUatiou  at  the  deepest  lesel*  *" 
$6  per  day. 

Question  No.  11.  Bow  long  a  time,  ot  the  present  progress  of  working,  will  it  reqmi* 
to  exhaust  all  the  profitable  ore  in  the  mine  above  the  600-foot  level  f 

Answer.  At  present  rate  of  working,  throe  yenis'  time  will  eshaust  all  the  ore  in  ibc 
mine;  that  is,  all  the  ore  that  is  known  to  exist. 

Qncstion  No.  13.  How  long  between  the  GOO  and  1,000-fDot  levels  t 

Answer.  Up  to  this  date  no  oro  worthy  of  mention  has  been  fonnd  below  the  GOO-M 
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Queation  No.  13.  At  nhat  (leptU  will  preMDt  tnachinory  be  available  fur  boistiog  tbo 
onj  or  cli^ariiig  the  iniuo  from  water  T 

Ansircr.  Two  tboasond  and  two  buDilred  feet  vertically ;  tbat  is,  the  niacbiaery  we 
.  had  iu  DBe  when  the  ivork  at  lower  levels  was  being  pinsecutcil  nould  bavo  been  euffl- 
cJunt  to  have  teacbeil  tbo  distODce  above  etate<l. 

Toqnestion  Ko.  14  answer  will  bo  omitted,  for  the  rensoD  that,  nil  work  at  onr  lower 
levels  being  saspeaded,  toattempttomake  answer  could  be  DotbiDg  more  tlinii  gneasiug. 

Question  No.  15.  Wbnl  is  tbe  width  of  the  lode,  and  also  of  prwloctive  veiu-mattcr, 
at  the  various  levels  in  your  uiinea  T 

Answer.  Tbe  width  of  tbe  Comatock  is  a  mutter  that  is  to^ay  entirely  nndecided. 
Tbe  pKductivo  veiD-matter  in  this  mine  has  uverngeil  aboot  45  feet  iu  widtb. 

Question  No.  16.  What  bus  beeu  tbe  exiKjnse  of  prospecting  tbe  miue  for  the  year 

Answer.  For  tbe  year  ending  last  3l8t  of  May,  SI49,t^  were  expended  iu  repairs, 
prospecting,  dead  work,  and  incidentals.  About  |100,000  of  that  amoant  was  spent 
Btriclly  for  prospecting. 

Question  No.  17.  How  does  tbe  pay-ore  compare  at  each  level,  from  the  sur&ce 
downward  ( 

AuBwer.  Tbe  best  ore  produce<l  by  this  mine,  both  as  to  quantity  and  quality,  wos 
taken  out  from  the  surface  downward  to  tbe  300-foot  level.  Below  tbat  {Hiint  tbo  ore 
dliniDisbed  iu  quantity  and  quality  until  it  ran  out. 

Having  conclnded  and  made  answers  to  the  beat  of  my  understanding  of  your  ques- 
tions, I  brg  leave  to  say  that  should  some  of  tbo  answers  prove  to  you  viigue,  I  will  bo 
must  happy  to  make  further  explanation,  if  you  will  at  any  time,  by  better  or  otber- 
wise,  signify  your  desire  for  such.  Permit  lue  to  add  further,  that  by  referring  to 
Clarence  King's  Mining  Industry,  or  lo  the  last  Auunal  Itepott  of  this  company,  you 
may  gather  Uie  iDformatiou  to  make  clear  what  may  prove  cloudy  to  yuii  iu  some 
answers  I  have  mode. 

I  an),  sir,  very  respectfully,  yonts, 

ISAAC  L.  KEQUA, 
SapeiiHlaideal  of  CkoHar  J'otoai  Mine. 

Brevet  Major  General  H.  G.  Wright, 

Senior  Offieer  of  Sutro  linnet  Commiaaion. 


Ou  folio  SO  the  cost  of  hoisting  from  tho  1,350-foot  level  is  35  cents  per  ton.  Tbis 
work  was  done  thirty  months  ago.  At  that  time  wood  was  $14  per  cord ;  now  the  price 
i!<  $10.    Other  expenses  were  larger  then  thau  now. 

lleyond  a  doubt  further  reductions  in  cost  of  fbel  will  be  made;  also  other  oxpeusea 
n-bicb  will  so  far  economize  operations  that  20  cents  would  cover  tho  actual  expense 
,of  hoisting  per  ton  froto  tbe  l,M50-foot  lovcl. 

1  beg  your  iudulgcaco  to  expreaa  to  your  honorable  committee  my  firm  convictiou 
cuucorijiiig  the  utility  of  tho  jiropuaed  tunnel.  If  said  tunnel,  with  the  proposed  lat- 
eral brani^es,  was  now  complete,  and  the  owners  of  tbe  tunnel  should  sigri  a  compact 
with  tbo  mine-owner  agreeing  to  relinquish  their  right  to  collect  royalty,  also  that  the 
miue-ownera  should  have  tbe  right  of  way  through  said  adit  to  run  ore  timber,  &c., 
and  tbat  tolis  for  nso  of  said  tunnel  should  not  l>e  collected,  I  am  sure  true  economy 
would  then  be  to  hoist  the  ore  by  machinery  to  the  surface  ils  we  are  now  doing. 

Not  wiahing  to  exhaust  your  pjtience  by  drj'  figures  to  prove  tbe  abuvo  conclusions, 
I  will  simply  aay  that  proof  abundant  can  be  given  to  substantialo  tbe  aasertioo. 
Bespcct fully,  yours, 

ISAAC  L.  REQUA. 


Ofvick  CHOU.AR  Pomsi  Mini  ko-Com  pah v, 

rirjTijiia,  A'eratfn,  July  21,  1871. 
Crnttemen  of  the  Sntro  Z^nnel  Commiuioa : 

Iu  reply  to  your  qucationa  concerning  tho  cost  of  running  tbe  tunnel  on  the  first 
station  froDi  new  atiat^  of  Cbollar  Potosi  Mining  Company  weat  700  feet,  I  beg  leave 
to  submit  tbo  following  as  the  total  cost  per  foot: 

PorUncar 
foot. 

Ronningdnft  by  contract,  oontractors  provide  candles 33  75 

Timber  and  framing 1  85 

Sharpening  tools 1  00 

Hoist  and  deposit  earth 3  00 

Tot»l 9  60 


byGoo^lc 
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8i(e  of  driAoutwdeof  timbers  ia  6  feet  6  mcbes  by  9  feet  Sinchra  by  5  fcdSiL  .- 
The  iliagnim  councctod  givca  tlie  size  ia  cltiar  of  timber. 
Respectfully,  yours, 

ISiAC  L.  REQt'i. 


SCAUt:  H  of  on  iiM^  to  tbe  foot. 


by  Google 
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APPENDIX  H. 

Gold  Hill,  Nevada,  Oclobei  4, 1871. 
Dear  Sin:  The  folio nini;  urn  myiuiswora  to  foot  vmiana  questions,  which  I  have 
enOeavored  to  aaswer  as  ciirrcctly  as  possible : 

The  Intfierial  ami  Enipiro  sbaft,  7^  by  20  feet  outside  of  timbeis,  coDlaioiDg  150  cubic 
feet  to  each  Tuuuini;  foot,  \vas  sunk  bctTreeii  the  1,SOO  and  1,300-foot  levels  for  36  cents 
per  toot,  all  ia  very  hard  blostiiip;  ruck,  or  '24  cents  per  cubic  foot,  including  labor  of 
timlicrinR.  This  portion  of  tbo  Bhaft  was  sunk  in  the  vein  where  the  quartz  was  very 
hard,  and  a  largo  quantity  of  wnter  to  coutend  with.  In  goad  grouail  the  saine  shafc 
can  be  sunk  for  la  cents  per  cubic  foot,  including  laborof  timberiog,  or^lB  90permn- 

No.  3.  The  cost  to  timber  a  shaft  71  by  30  outside  of  tinilwra,  for  100  running  feet,  will 
miuiru  15,000  feet  of  1'^  by  12  and  10  by  15,  and  ll.SOOfect  orpiauk,e(;uol  to  3}feet  of 
limburfor  each  cubic  foot  of  earth  removed.    Heavy  ground  will,ot  course,  require 

No.  U.  -The  cost  of  drifting  varies  undpr  so  many  different  circumatances  it  is  next  to 
iiupoeaiblu  to  give  a  correct  estimate.  The  size  of  our  drifts,  usually  6  by  9  outside  of 
timber,  with  good  cool  air,  can  be  niD  for  $7  per  foot  in  hard  blsstiug  grouud.  The 
same  (around  with  therraoaieter  110<^  will  c08t|33  per  rnnuing  foot,  or  59  cents  per 

No.  4.  Cost  of  timbering  the  above  drifts  with  sets  5  feet  from  centers  would  be$334 

per  I'unniug  foot,  or  6  cents  per  cubic  foot- 
So.  5.  Daily  progress  in  good  air,  7  feet ;  thermometer  110°,  18  inches  to  2  feet. 
No.  G.  The  coat  of  raising  ore,  &c.,  from  1,300-foot  level  to  the  surface  is  'J7  cents  per 

Ion  ;  that  is,  running  our  preseut  machiuery  full  capacity.    Estimated  cost  from  S,000- 

foot  InTci,  50  cents  per  ton.  This  estimato  iucludes  every  expense  except  wear  and  tear 

of  machinery.  , 

No.  7.  The  cost  of  raising  thewaterforthepastyearisrlifflCDlttoffet  at.   Notbaving 

any  pumps  it  was  raised  to  ttie  surface  with  a  tank  which  we  run  only  when  alMolntely 

uecfssaty. 
No.  8.  See  no  perceptible  change  in  water  from  250-foot  level  to  1,300-foot  level ;  if 

any,  it  has  decreased. 
No.  9.  Company  mill ;  cost  of  milling,  ti  90,  including  hauling,  which  was  46  cents 

No.  10.  Cost  of  artificial  ventilation  :  one  Root's  blower,  $19  per  day,  carrying  ajr  to 
1340-fool  level. 

No.  11.  All  the  avallableoreflrom  the  600-foot  level  to  theaurfikce  iscxhaast«d,tiiileGS- 
Ihe  cost  of  milling  be  reduced. 

No.  Vi.  From  COU-foot  level  to  our  present  lowest  or  1,300-foot  level,  the  vein  in  Impe- 
rial and  Empire  mines  has  been  comparatively  barren. 

No.  13.  Our  present  machinery  in  use  at  the  mine  will  be  availablo  for  hoisttDg  to  a 
depth  of  at  least  2,500  feet. 

Ko.  15.  The  width  of  the  lode  at  the  varjone  levels  varies;  on  700-foot  level  the  vein 
was  4-25  feet  between  walls ;  on  900-foot  level,  30g ;  on  1,%0-foot  level,  150  feet  Ihim 
fast  to  west  wall  j  productive  vein-matter  varies  in  width. 

No.  16.  The  cost  of  prospecting  for  the  year  past  was  about  (110,000. 

No.  17.  The  pay-ore  was  quite  uniform  from  the  surface  down  to  700-foot  level,  where 
the  vein  had  got  to  be  so  very  wide  Rnd  ore  so  scattered  it  could  not  be  made  to  pay. 
The  vein  seems  to  be  setting  more  conoentrateil  as  we  go  deeper. 
Very  respectfully,  yours,  &c., 

K.  N.  GRAVES, 
Superintendent  Imperial  and  ^npire  Mint*. 

Brevet  H^or  General  H.  Q.  Wright, 

SKiro  Tnnntl  Comntittioner. 
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OoLD  Hill,  Angnet  31, 1871. 
DearSih:  Yourf^Torof  2Uth  ultimo  duly  received,  and  all  your  qoeetions  noted  and 
auswcred  as  follows,  at  concisely  as  possible  with  regard  to  accuracy : 
The  value  of  bullion  extracted  trma  the  Yellow  Jacket  mine  since  date 

of  incorporation  in  February,  1863,  as  per  books  of  company,  was (12,772,172 

Bullion  from  ore  sold  since  the  above  date,  and  piodnct  ttf  mine  pre- 
vious to  the  same,  estimated  at 1,600,000 

Total  amonnt  of  bnllloD 14,274,178 
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Tlie  pTesent  jk-Id  of  (La  luiuo  is  about  fillirO.OOO  per  mnnth,  or  about  $2,000,000  yer 
year.    Tbc  probable  future  ;ic1d  will  no  doubt  eqnal  tlie  past. 

Tlie  geological  valuoof  Ibo  tunnel  will  codbibI  in  its  ebon' ing  a  section  nf  theonD- 
try  «n-eDty-tn'0  tlionsanil  (S2,UC0)  feet  east  of  tbe  Comstock  lode,  a  longer  atrbm 
than  is  probably  shown  by  any  similar  work  iu  tbe  Uoited  States,  and  ronsnitrnth 
of  value  to  science.  The  practical  volno  of  said  tunnel  will  bo  its  use  as  an  idii 
for  tbo  ludo ;  as  a  meooa  c^  ventilation  it  will  be  of  value  to  any  mine  coDDcctiM 
its  workings  with  the  tanuel.buti  think  of  no  more  vaino  tbau  the  connrctious  (n 
air  paasniTi'B  bctwiH'ii  the  several  shafls.  as  at  present  mode.  For  tbe  purposes  of  n- 
trMting<.:nab(ivn  Ibe  tunnel  level,-itwillbe  of  very  little  value.  We  find  that  tlinlt- 
over  K.U  111  tin  length  are  very  expensive  to  keep  iu  repair  and  open.  Chutes  of  ^Tn 
that  lirnglli  are  apt  to  becomu  clioketl,  when  there  is  great  danger  and  diSifnlt.vit 
clearing:  t  hem,  lor  which  reason  we  iieldom  make  oar  working  levels  more  than  Id 
feet  oi.iiit,  (vertical,)  oralMLit  HO.feet  ou  slope  of  lode.  Another  objection  is  tbeai 
ditionallabur  of  climbing  and  npraisin^' of  tools  niul  timbers. 

The  cost  of  HJiikiug  fhanB  varies  under  so  many  different  circnmstancp:.!  that  I  na 
only  eive  prnctical  rcHiUta  that  1  can  obtain  from  present  and  former  woik.  A  shafl 
7  by  Ilj  feet  ontside  of  timbers,  or  full  size,  can  bo  sunk  lor  (IT  64  per  muninK  fboT.  nr 
14  ccuts  per  cubic  footofcftrtb  removed.  Tbis  isiu  blast  tug  ground,  and  include*  lilwr 
or  timbering. 

Yellow  Jacket  Hhaf>>  between  1,000-and  1,100-foot  levels,  8  by  24  feet,  full  tixe.  v> 
snnk  for  $27  per  miining  foot,  or  about  14  cents  per  cubic  foot,  all  l>Iasting  grooad. 
Teinperuluro  of  air  'XP,  Tabur  of  timbering  included. 

Incline  lielow  1,100- foot  level,  fall  size,!)  by  14 feet,  an  angle  of  45°,  all  blast iuggtmnd. 
sunk  forS^  per  running  foot,  or  !&}  cents  per  cubic  foot.  Average  3^  feet  perd^: 
fonr  shifts  of  nix  hours  each,  four  uiou  each. 

The  cost  of  timbering  such  ground  as  the  above,  tbnt  is,  coat  of  timber  »ai 
^ming  the  Game,  will  Ira  al>out  :i  feet  of  timber  (lumber  or  board  measure)  fot  firt 
cnbio  toot  of  earth  removed,  or  say  10  cents  per  cubic  foot  of  shaft.  Heavy  cby  a 
swelling  ground  will  require  twice  the  same. 

The  cost  of  drifting,  like  cost  of  sinkiug  shafts,  depends  on  character  of  gronndsat 
temperature  of  air.  Have  run  drifta  in  bard  blasting  gronnd,  (cool  air,  size  full,)6ti; 
3,  for  $7  per  running  foot,  or  13  centa  per  cubic  foot  of  corth  removed.  Same  f^si 
with  temperature  oi  uir  107°,  cost  $30  per  running  foot,  or  ^  cents  jier  cubic  low. 
coat  of  labor  of  limbering  included  in  the  above.  With  cool  air  made  'Ji  feet  per  di;; 
with  air  at  107°,  it)  feet  per  month. 

Cost  of  timber  for  drift  above  size  (6  by  9  feet)  will  bo  t3  43perrnnningfoot.«rei 
coots  per  cubicfoot.  Have  run  drifts  tbual>ovo  dimensions,  good  working  groaad-M^ 
tinilier  the  Name,  10  feet  per  tweuty-fonr  Uoura. 

11)0  coat  of  raising  ore,  waste,  &c.,  tbe  post  ten  days,  from  1,130-foot  level  to  tbr 
Nurface,  (L{,035  tons,)  was  3T|  cents  per  ton  of  2,000  pounds.  Estimate  that  we  ru 
raise  ore,  Vtc,  from  :ii,00&-foot  level  for  64  cents  per  ton.  The  above  iuclades  all  nf 
of  engineers,  brakemen,  Bremen,  fuel,  water,  oila,  A,c.,  but  not  wear  and  tear.  Cu 
raise  or  lower  men  to  ti,ODO.fDot  level,  in  four  minutes,  for  6  cents  per  man. 

The  cost  of  pumping  tbe  paat  year  at  Yellow  Jackot  mine  has  been  vrrysntn. 
Have  not  run  pumps  for  sixty  days  at  a  time.  Water  of  whole  mine  bos  not  exceeded 
I  inch  (miner's  measuro,  C-incli  pressure)  tbe  whole  year. 

The  water  in  the  mine  has  decreased  fh>m  SO  inches,  at  350-faot  level,  to  Icm  thu  1 
inch,  1,130-foot  level ;  (miuer's  measure,  6-inch  pressure.) 

Tbo  cost  of  milling  at  js'ewut  is  |13  per  ton.  Cost  of  tmnspnrlation  to  nver  milbi' 
about  S'J  DO  per  ton ;  to  steam  mills  within  county  lines,  about  GO  cents  per  ton.  Cost 
of  transportation,  iucluded  in  cost  of  milling  ore,  |12. 

Cost  of  running  two  of  Soot's  patent  blowers.  No.  3  and  No.  5,  ia  about  (13  per  dn. 
Carry  airto fonr  dilTerent  points;  nearest  1,300  feet  from  blower;  most  distant 3,W 
feet.  I  am  nuable  to  state  how  long  a  time  it  will  take  to  exhaust  all  profitable  orr 
above  GOO-fuot  level,  or  between  (WO  and  1,000  foot  levels.  I  am  ignorant  of  the  qus- 
ti^  in  pioce. 

The  |>resent  machinery  in  use  at  the  mine,  with  addition  of  necessai;  pumps.  T<^eL 
d;:c.,  will  he  available  for  hoisting  and  pumping  to  a  depth  of  Si-VKI  feet  from  aurbn 

The  width  of  the  lode  at  the  various  levels  has  never  been  definitelv  deterauotd. 
Have  made  a  croes-scctiou  of  over  400  feet  on  1,000-fant  level  ivithont  tlndlD^  eilhc 
side  or  wall.    Productive  vein-matter  has  varied  from  12  inches  to  34  feet  in  width. 

The  cost  of  prospecting  the  mine  the  past  year  has  been  about  30  per  cent  of  tk 
whole  cipensc  of  mine  for  labor  and  cost  of  materials,  or  say  $172,000. 

Pny-orc  has  been  very  regular  from  surface  to  l,10&-fool  level 

You  will  please  excuse  my  tardiness  in  replying;  to  yoor  vuioos  questions.   Abwaer 
and  want  ot  time  are  my  only  excuse. 
Yours,  respectfully, 

THOMAS  a.  TATLOB, 

Brevet  Mqjor  General  H.  G.  Wnionr, 

SHtro  Ttutnel  CommUtioiier. 
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Ofmck  of  Statu  Si-r\-evor  General  and  Land  REaiBTEii, 

Carton  Citg,  Ketada,  Kowaiber  8, 18V- 

SiK ;  III  rt:)>lv  to  ;.'oiir  iiifjiiirius,  herriiinflrr  given,  auA  ntimber«d  from  1  to  7, 1  have 
U>  make  tlm  fiiiloiviiig  report : 

"  Int.  TAe  full  of  Cursoii  Kirer  from  tliG  Mexican  Dam  to  the  best  location  for  a  lorffn 
(lam  above  and  iir^arest  to  Duyton.  (TliiH  in  proliably  ut  the  point  nbcre  the  Franklin 
Miililam  Don-  is.") 

The  fall  ie  15&  feet  from  Mexican  Dam  to  tLo  Frnuklin  Dani. 

"M.  I'he  fallof  CaiBon  Kiver  from  tlie  point  selected  for  a  large  dam  to  a  point  op- 
piitiite  tbe  9ntro  Taimel." 

Tbo  point  selected  is  tbe  Frnuklin  Dam.  Fall  of  river  from  this  point  to  ft  pcnnt 
oppo«itu  Satro  Tunnel  is  100  feet. 

"  3il.  The  height  of  hiph  wftt«r  in  the  river  when  hi({he»t  and  when  loweat ;  also  the 
hnit-ht  in  each  month  of  the  year,  if  possible  to  be  ascertained,  and  tberapiditjof  fiow 
at  liiose  diflereut  times." 

The  average  flow,  taking  one  year  with  onother,  is  as  follows,  estimated  in  eqaare-feet 
section,  with  a  velocity  of  four  miles  per  hour :  In  the  month  of  May,  600  sqnare  feet ; 
in  Juno,  700 ;  in  July,  7O0  ;  in  AnguHt,  600 ;  in  September,  500 ;  in  OctoboT,  500 ;  in 
November,  400;  In  December,, 400;  in  January,  400;  in  Febmarr,  400;  in  March,  400; 
and  in  April,  QOO.  Xliia  gives  an  average  monthly  section  of  508.33  square  feet,  with 
tbo  velocity  as  above  given.  The  perpendicolor  rise  and  fall  of  tho  river  per  month 
cannot  be  given,  but  tbe  extremes  of  bl);beat  water  in  floods  and  lowest  water  in  dionght 
are  from  8  to  lU  feet  in  tbe  average  width  of  the  cbaunel. 

1  would  state  that  the  amount  of  water  flowing  in  tbe  Carson  River  this  year  Is  ex- 
tremely small — far  less  than  ever  known  since  the  settlement  of  the  State;  and  it  is 
not  probable  that  a  similar  reduction  will  happen  in  many  years.  I  have,  therefore, 
based  no  estimate  or  calcnlation  upon  this  year.  For  the  inoutlis  of  August,  Septem- 
ber, and  October,  and  up  to  the  present  time,  the  flow  has  been  outy  35  cubic  feet  on  a 
KTsdc  of  10  feet  to  tbe  mile. 

"  4tb.  The  cross-section  of  tbe  river,  at  the  best  point  for  a  large  dam,  t«  be  snffl. 
riently  large  and  high  to  hold  all  the  writer  to  the  level  of  the  Mexican  Dam." 

This  cross-section  is  selected  as  tbe  Franklin  Dam,  and  is  shown  on  accompanying 
diajfram. 

"  5tb.  Approximate  area  in  square  miles  of  tho  reservoir  or  lake  tbss  created." 

Exclusive  of  any  ovei'flow  at  the  town  of  Empire,  a  tract  15  chaius  wide,  and  eleven 
and  tbree-i|uarterH  miles  loDKfrom  Mexican  Dam  to  thepropo^cd  large  dam,  the  surface 
of  water  tbns  created  would  be  1,410  acres,  or  two  and  oneflflb  aqnare  miles. 

''  6th.  Estimated  dimensions  and  cost  of  dam  to  answer  the  above  purpose." 

This  dam  should  lie  637  feet  long  and  155  feet  hi^h,  (see  accompaoymg  diagram,) 
and  would  cost  not  less  than  |'J0O,OO0.  Bnt  by  moving  tho  site  one  milu  up  the  river 
from  tbo  Frunklin  Dam,  the  dimensions  and  expense  would  lie  greatly  reduced, 

•■  7th.  length  of  canal  from  location  of  dam  to  tbe  month  of  the  tunnel,  includine  its 
windings  in  following  the  horizontal  curve;  also,  size  of  canal  in  order  to  carry  off  tho 
ftvirngoand  accomulat*'d  flow  of  water ;  also,  estimated  cost  of  construction  of  canal," 

The  length  of  canal  wonfd  be  Ave  and  one-half  miles.  The  sixe  of  canal  wonld  bo  a 
•Tosa-section  of  600  sqnare  fet-t.  Tbe  cost  of  cmiHtniclion  of  conal,  taking  a  mean  aver- 
aiie  between  excavating  and  flumin^,  wonld  be  1250,000. 

With  the  exception  of  tbe  fall  of  river  and  distances  herein  given,  thecstimatesconld 
only  beapproximateil;  want  of  time  has  pievenUd  my  making  a  careful  qndacenrnto 
enlimate. 

JOHN  DAY, 
Sarvtjim'  Oen«raJ  Btattof  Kttada. 

ADOLPII  &UTKO,  Esq., 

San  /Vanctsco,  CaHfomia. 
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APPENDIX  L. 

TliB  following  estimate  la  baaed  upon  four  mileH  or  21,130  niiiniug  tvrt  of  i1m £/:. 
TunDal  complete : 

Tbelarfre  timbers  are  12  incbes  nqiiiue,  antl  areSL't  5  feet  apart  from  center  totrr^ 
The  lagging  are  3  incbes  tbick,  6  incbcs  uiile,  and  5  fc«t  long,  containing  lunN-'t 

foUowH,  to  mt : 

4,325  bents,  contaiuiug  &10  feetcncb »,M!',  •■ 

4,225  benlB  lagged,  containing  570  fuetcacb Z.4II7," 

8,450  mpportfl  For  track,  containioE  36  feet  each 314,*' 

84,480  lineal  feet,  or  16  niilea,  track  timber,  fi  by  G ffill. 

Total  feet 6,314.  > 

At  $40  per  M Wfll.SM- 

),22&  bents  properly  in  place,  at  (SScavh lie,tt&-> 

Total  cost aeaisT- 

Coat  per  linear  foot $11.  Jl- 

Kespectfolly, 

J.  (.'.  HAZLCTT 
The  Hon.  The  SfTiio  Tunnel  Commi(>sionei;s. 


APPENDIX  M. 

SiN  Francisco,  Caui-iiiima,  yormber  si,  !-t; 
Hy  Dear  Sir:  It  was  my  intention  to  avail  myself  of  tbe  opportni 


o  additional  Bt^tementa  in  regard  to  tbe  Sutio  Tannel,  but  my  time  luu  hnii  > 

.  J  mnch  occnpietT    '        ' —   ''  "-•"--  ^-  ■■  -■  ^-  ■    -  ■ 

for  me  to  find  the  n 


very  mnch  occupied  eince  my  retam  t«  California  that  it  has  been  almont  inpia^t  - 
for  me  to  find  the  necewanr  leianre. 
I  think  now  that  I  shall  hare  to  reply  t«  tbe  statements  of  some  of  the  si 


enta  of  the  mines  on  the  Comatock  lode  after  yoar  report  is  pablisbed.  so  I  m*j  >k-' 
tain  what  position  they  take ;  my  reply,  of  conree,  can  then  form  no  pMt  of  ;«' 

YOD  are,  no  donbt,  well  aware  of  the  continaed  and  persiet«nt  preTancatiooa«(  tk 
men  nho  oppose  the  great  work  in  which  I  am  engaged;  and  since  I  havcgiTeiisMC' 

Slete  history  of  the  tunnel  enterprise  and  the  motiTea  for  that  oppoeition  in  •  iffni 
elivered  by  me  at  Tirgioia  City,  Nevada,  some  time  ago,  I  iDclooeacopyof  tbcMB', 
and  would  Tespeotfnlly  sak  to  have  tbe  same  embodied  in  the  appendix  t>  }•>-' 

That  a  work  of  the  inagnitode  of  the  Sutro  Tnnnol,  whicb  will  radirallycbuifitlt' 
modeof  working  the  mines,  ahould  find  much  local  opposition,  cannot  hfwmtltnlv 
It  ia  the  old  fight  of  stage-coaohes  against  Tailroads,  and  iach  fights  will  a]**}!  t^ 
place  as  long  aa  improvements  are  contemplated. 

I  forwar^d  to  yon  aome  days  ago  estimates  of  tbe  cost  of  large  dam  aciOH  CUr 
Biver,  with  oBier  atatistical  iDformation  abont  tbe  water-powvr  on  tbe  Hth,  vbirt  1 
hope  baa  duly  reached  yon. 

I  am,  dear  sir,  your  most  obedient  servant, 

ADOLPH  SITED. 
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APPENDIX     FF. 

LBTTKE  OF  COLONEL  J.  H.  SIMPSON,  CORPS  OF  ENGINEEia, 
RELATIVE  TO  CERTAIN  OMISSIONS  IN  REPORTS  AND  MAPS 
OF  EXPLORATIONS. 

United  States  Engineer  Office, 

Mobile,  Alabama,  April  23, 1S72. 

Gbne&al:  Looking  over  the  report  just  received  of  Mr.  Clarence 
King,  United  States  geologist,  of  his  exploration  of  the  fortieth  paral- 
lel, volume  V,  Botany,  submitted  to  the  Chief  of  Engineers,  andpub- 
lishetl  by  order  of  the  Secretary  of  War,  under  authority  of  Congress,  - 
I  notice  that  he  ij^nores  the  fact  of  the  Orerland  Stage-Road  over 
the  Great  Basiu  of  Utah  having  been  first  opened  under  the  Bureau  of 
Topographical  Engineers  by  me,  while  chief  engineer  of  the  army  of 
Utah  in  1S59.  I  also  notice  that,  under  the  head  of  the  Cactacea,  by 
Doctor  George  Engleman,  allusion  is  frequently  made  to  the  collections 
by  his  brother,  H.  Engleman,  one  of  my  assistants  in  that  expedition, 
but  not  a  remark  as  to  my  having  had  charge  of  the  same,  which  I  no- 
tice has  not  been  the  case  with  regard  to  the  botanical  discoveries  made 
in  other  expeditions  under  other  officers.  I  do  not  knovr  that  this  was 
intentional,  but  the  route  explored  and  first  opened  by  G-eaeral  Maicy 
and  myself  in  1849  along  the  South  Fork  of  the  Canadian  between  Fort 
Smith  aud  the  Rio  Grande,  reports  and  maps  of  which  were  made  by 
each  of  us  and  published  by  Congress,  having  been  in  a  like  manner  ig- 
nored, I  confess  that  I  have  felt  hurt  by  these  omissions,  and  think  it 
due  to  myself  and  history  that  I  should  thus  officially  refer  to  them. 
Both  of  these  routes  were  original  routes,  and  as,  in  the  case  of  the  Ca- 
nadian route  in  1353,  the  officer  of  Topographical  Engineers  iu  charge — 
as  I  was  informed  by  Captain  Jones,  Seventh  Infantry,  who  commanded 
his  escort — madedaily  use  of  my  reports  and  maps  and  actually  traveled 
over  the  identical  track  we  had  provided  for  him,  I  have  always  thonght 
that  great  injustice  was  done  by  him  in  thus  totally  ignoring  in  his  re- 
port and  maps  all  that  Marcy  and  myself  had  done  before  him. 

So  in  the  case  of  the  route  over  the  Great  Basin  of  Utah.  Not  a  white 
man  had  traveled  over  it  before  my  party  did,  and  as  L  shortened  Fre- 
mont's route  between  Great  Salt  Lake  City  and  Caraou  City  ovec  two 
hundred  miles,  which  others  had  attempted  to  do  and  failed,  and  I  look 
upon  it  as  the  greatest  feat,  under  Providence,  of  my  life,  I  trust  you 
will  not  regard  me  as  being  over-sensitive  in  what  I  couceiv«  as  an  un- 
just imputation  of  my  services  and  a  disregard  to  the  credit  which  should 
be  accorded  to  an  officer  of  the  corps  in  his  labors. 

For  a  time  my  rente  over  the  Great  Basin  of  Utah  was  laid  down  on 
the  Bureau's  map  of  the  territory  of  the  United  States,  and  among  the 
"  authorities"  given  my  name  was  omitted  till  I  drew  the  attention  of 
the  Department  to  it,  when  the  proper  correction  was  made,  except  that 
the  date  is  still  omitted.  It  is  true  that  my  longitude  of  Salt  Lake  City 
differed  so  widely  from  all  other.'?  (as  much,  I  think,  as  twelve  miles)  as, 
I  was  informed,  tocause  this  omission  ;  but  it  seems  to  me  that  due  credit 
might  have  been  given  me  for  the  route,  and  the  discrepancy  referred  to 
have  been  mentioned  in  a  note.  I  was,  however,  made  glad  by  the  re- 
ceipt of  a  letter  from  the  Bureau  when  I  was  stationed  in  Baltimore, 
(I868-'?0,  precise  date  not  recollected,)  informing  me  that  the  Coast 
Survey,  after  the  most  elaborate  observations,  had  found  my  loogltade 
of  Salt  Lake  City  correct,  and  all  others  wrong. 


byGoo^lc 


1174       BEPORT  OF  THE  CHIEF  OF  ENGINEEHR. 

I  repeat  that  it  ia  mortifjing  to  be  obliged  to  refer  to  the  above  in- 
stances of  omission  of  proper  credit,  butbistory  and  facts  fully  bearme 
oot  in  all  I  hare  stated.  I  have  always  takeu  special  pains  in  all  my 
reports  and  pablicationa  to  observe  the  golden  rule,  of  doing  to  othos 
as  I  would  they  Bhonld  do  to  me,  and  I  do  not  know  that  a  single  in- 
stance can  be  pointed  ont  wherein  I  have  claimed  or  assumed  for  mywir 
what  was  dne  to  another. 

I  am,  very  re8i)ectfiilly,  yonr  obedient  servant, 

J.  H.  SIMPSON, 
CoUmel  of  Ettgineert,  U.  S.  A. 
Brigadier-General  A.  A.  HirupHRETa, 

Chit/  of  Engineen,  U.  8.  A.,  WatikinstMt,  I>.  C. 
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Erriita. — Piige  83,  three  lines  froiii  liotloin,  for  52  rca*!  521. 
I'age  42«,  next  line  to  bottom,  for  18.13  read  19.17. 
The  figure  oa  page  1089  should  have  been  placed  on  1090,  to  follow 
the  words  "to  beep  the  rod  ia  place.'"      J^^z?a\  ■v>oy  Ic 
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